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Jinekoloji ve Obstetrik Dernegi Dergisi) is the official peer-reviewed
publication of the Turkish Society of Obstetrics and Gynecology and
is published quarterly on March, June, September and December.
It is an independent peer-reviewed international journal printed in
English language since 2014 September. Manuscripts are reviewed
in accordance with "double-blind peer review" process for both
referees and authors.

The target audience of Turkish Journal of Obstetrics and Gynecology
includes gynecologists, obstetricians, urogynecologists, reproductive
medicine specialists, gynecological oncologists and primary care
physicians interested in gynecology practice. It publishes original
work on all aspects of obstetrics and gynecology. The aim of Turkish
Journal of Obstetrics and Gynecology is to publish high quality
original research articles. In addition to research articles, reviews,
editorials, letters to the editor and case presentations are also
published.

The General Guidelines for manuscript preparation specified below
are based on "Recommendations for the Conduct, Reporting,
Editing, & Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations)” by the International Committee of Medical
Journal Editors (2016, archived at http://www.icmje.org/).

- Turkish Journal of Obstetrics and Gynecology is indexed in PubMed
Central (PMC), Web of Science-Emerging Sources Citation Index
(ESCI), EBSCO, DOAJ, Index Copernicus, Scopus, CINAHL, Google
Scholar, Tiibitak/Ulakbim Turkish Medical Database, Turk Medline
and Turkiye Citation Index.

Open Access Policy

This journal provides immediate open access to its content on
the principle that making research freely available to the public
supporting a greater global exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access
Initiative  (BOAI)  http://www.budapestopenaccessinitiative.org]/.
By “"open access” to [peer-reviewed research literature], we mean
its free availability on the public internet, permitting any users to
read, download, copy, distribute, print, search, or link to the full
texts of these articles, crawl them for indexing, pass them as data
to software, or use them for any other lawful purpose, without
financial, legal, or technical barriers other than those inseparable
from gaining access to the internet itself. The only constraint on
reproduction and distribution and the only role for copyright in
this domain, is given to authors to retain control over the integrity
of their work and the right to be properly acknowledged and cited.

This journal is licensed under a Creative Commons 3.0 International
License.

Permission

Permission required for use any published under CC-BY-NC license
with commercial purposes (selling, etc.) to protect copyright owner
and author rights. Republication and reproduction of images

or tables in any published material should be done with proper
citation of source providing author names; title of the article;
journal's name, year (volume) and page numbers of publication;
copyright year of the article.

Financial expenses of the journal are covered by Turkish Society of
Obstetrics and Gynecology.
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Manuscripts can only be submitted electronically through the
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an account. This system allows online submission and review.
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INSTRUCTIONS FOR AUTHORS

The "Turkish Journal of Obstetrics and Gynecology” is the official
publication of the Turkish Society of Obstetricians and Gynecologists. The
journal is published quarterly (March, June, September and December) in
English and publishes original peer-reviewed articles, reviews, case reports
and commentaries in the fields of gynecology, gynecologic oncology,
endocrinology and reproductive medicine and obstetrics. The journal gives
publication priority to original research articles over case reports. Reviews
are considered for publication only if they are prepared by authors who
have at least three published manuscripts in international peer-reviewed
journals on the topic of the review and these studies should be cited in
the review. Otherwise only invited reviews will be considered for peer-
review from qualified experts in the area.

The "Turkish Journal of Obstetrics and Gynecology" is a peer-reviewed
journal and adheres to the highest ethical and editorial standards. The
editors also adhere to the Committee on Publications Ethics (COPE)
recommendations (http://publicationethics.org).

The journal should be abbreviated as Turk J Obstet Gynecol when
referenced.

Turkish Journal of Obstetrics and Gynecology does not charge any
article submission or processing charges.

Turkish Journal of Obstetrics and Gynecology is indexed in PubMed
Central (PMC), Web of Science-Emerging Sources Citation Index
(ESCI), EBSCO, DOAJ, Index Copernicus, Scopus, CINAHL, Google
Scholar, Tiibitak/Ulakbim Turkish Medical Database, Turk Medline
and Turkiye Citation Index.

Submission of Manuscripts

Turkish Journal of Obstetrics and Gynecology has specific instructions
and guidelines for submitting articles. Those instructions and
guidelines are readily available on the submission service site. Submit
all manuscripts through the journal's web page at www.tjoddergisi.org.
New users should first create an account. Once a user is logged onto
the site, submissions should be made via the Author Centre. Download
the Instructions to Authors for detailed notes on how to prepare your
manuscript.

The ORCID (Open Researcher and Contributor ID) number of the
correspondence author should be provided while sending the
manuscript. A free registration can be done at http://orcid.org.

Manuscripts submitted via any other medium will not be evaluated. During
the submission please make sure to provide all requested information
to prevent any possible delays in the evaluation process. Only those
submitted articles are not currently being considered by another journal,
or have not been previously published, will be considered for publication
in Turkish Journal of Obstetrics and Gynecology. The submitted articles
are firstly evaluated over by the non-baised editors. The articles that meet
the originality and other requirements of the journal are peer-reviewed
by the national or international referees. Acceptance for publication is
based on significance, novelty, and quality of the article.

Authors who have any queries regarding the submission process can
contact the journal's editorial office:

Cetin Emeg Bulvari Harbiye Mahallesi Hiirriyet Caddesi 1/3 Ovecler/
Ankara.

Phone number: +90 (312) 481 06 06

E-mail: editor@tjod.org

Editorial Policies

All manuscripts will be evaluated for their scientific contribution,
originality and content by the editorial board. Only those submitted
articles are not currently being considered by another journal, or have
not been previously published, will be considered for publication in
Turkish Journal of Obstetrics and Gynecology. Authors are responsible
for the accuracy of the data presented in their manuscript. The
journal retains the right to make appropriate changes on the
grammar and language of the manuscript when needed. When
suitable the manuscript will be send to the corresponding author for
revision. The manuscript, if accepted for publication, will become the
property of the journal and copyright will be taken out in the name
of the journal.

All manuscripts submitted to the journal for publication are checked
by Crossref Smilarity Check powered by iThenticate software for
plagiarism. If plagiarism is detected, relevant institutions may be
notified. In this case, the authors might be asked to disclose their raw
data to relevant institutions.

Peer-review

Turkish Journal of Obstetrics and Gynecology is an independent
international journal based on double-blind peer-review principles.
The manuscript is assigned to the Editor-in-Chief, who reviews
the manuscript and makes an initial decision based on manuscript
quality and editorial priorities. These manuscripts then sent for
external peer-review, the Editor in Chief assigns Associate Editor.
The Associate Editor sends the manuscript to the 3 internal and
external reviewers. The reviewers must review the manuscript in 21
days. Associate Editor recommends decision based on the reviewers'
recommendations and sends the manuscript to the Editor-in-
Chief. The Editor-in-Chief makes a final decision based on editorial
priorities, manuscript quality and reviewer recommendations. If
there are any conflicting recommendation of reviewers, Editor-
in-Chief can assign a new reviewer. The scientific board guiding
the selection of the papers to be published in the journal consists
of elected experts of the journal and if necessary, selected from
national and international experts in the relevant field of research.
All manuscripts are reviewed by the editor, section associate editors
and at least three internal and external expert referees. All research
articles undergo review by statistics editor as well.

Full text of all articles can be downloaded at the web site of the journal:
www.tjoddergisi.org

Authorship

The role of authorship in Turkish Journal of Obstetrics and Gynecology
is reserved for those individuals who meet the criteria recommended
by the International Committee of Medical Journal Editors (ICMJE;
http://www.icmje.org). Describe each authors' contribution by using
ICMJE's criteria: substantial contributions to the conception or
design; the acquisition, analysis, or interpretation of data; drafting
the work or revising it critically for important intellectual content;
final approval of the version to be published; agreement to be
accountable for all aspects of the study in ensuring that questions
related to the accuracy or integrity of any part of the work are
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appropriately investigated and resolved. The statement about the
authors' contributions should be placed in the cover letter. All persons
who contributed to the work, but not sufficiently to be authors, must
be acknowledged.

Cover Letter
Cover letter to the editors addressing the following points:

The authors' intent to submit solely to Turkish Journal of Obstetrics
and Gynecology.

- Verification that the manuscript is not under consideration elsewhere,
and indication from the authors that it will not be submitted elsewhere
until a final decision is made by the editors of Turkish Journal of
Obstetrics and Gynecology.

- The declaration of transparency from the corresponding author.
Clinical trial registration, if applicable.
Institutional review board (IRB) approval or exemption.
Informed consent.

- Any explanations related to reporting guidelines.

- The statement about the authors' contributions.

Preparation of Manuscripts

The "Turkish Journal of Obstetrics and Gynecology” follows the
Recommendations for the Conduct, Reporting, Editing, and Publication
of Scholarly Work in Medical Journals" (International Committee of
Medical Journal Editors - http://www.icmje.org/). Upon submission of
the manuscript, authors are to indicate the type of trial/research and
provide the checklist of the following guidelines when appropriate:

CONSORT statement for randomized controlled trials (Moher D, Schultz
KF, Altman D, for the CONSORT Group. The CONSORT statement revised
recommendations for improving the quality of reports of parallel group
randomized trials. JAMA 2001; 285: 1987-91) (http://www.consort-
statement.org/),

PRISMA for preferred reporting items for systematic reviews and meta-
analyses (Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group.
Preferred Reporting Items for Systematic Reviews and Meta-Analyses:
The PRISMA Statement. PLoS Med 2009; 6(7): €1000097.) (http://www.
prisma-statement.org/),

STARD checklist for the reporting of studies of diagnostic accuracy
(Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig LM,
et al, for the STARD Group. Towards complete and accurate reporting
of studies of diagnostic accuracy: the STARD initiative. Ann Intern Med
2003;138:40-4.) (http://www.stard-statement.org/),

STROBE statement-checklist of items that should be included in reports
of observational studies (http://www.strobe-statement.org/),

MOOSE guidelines for meta-analysis and systemic reviews of
observational studies (Stroup DF, Berlin JA, Morton SC, et al. Meta-
analysis of observational studies in epidemiology: a proposal for
reporting Meta-analysis of observational Studies in Epidemiology
(MOOSE) group. JAMA 2000; 283: 2008-12).

CARE guidelines are designed to increase the accuracy, transparency,
and usefulness of case reports. (Gagnier JJ, Kienle G, Altman DG, Moher

D, Sox H, Riley D; the CARE Group. The CARE Guidelines: Consensus-
based Clinical Case Reporting Guideline Development.) (http://www.
care-statement.org/)

Human and Animal Studies

Manuscripts submitted for publication must contain a statement
to the effect that all human studies have been reviewed by the
appropriate ethics committee and have therefore been performed in
accordance with the ethical standards described in an appropriate
version of the 1964 Declaration of Helsinki, as revised in 2013 (http://
www.wma.net/en/30publications/10policies/b3/). It should also be
stated clearly in the text that all persons gave their informed consent
prior to their inclusion in the study. Details that might disclose the
identity of the subjects under study should be omitted. In case of
usage of any image media that potentially can expose patients'
identity requires obtaining permission for publication from the
patients or their parents/guardians. Experimental animal studies
should be presented with the disclosure of the appropriateness to the
institutional/national/international ethical guides on care and use of
laboratory animals.

Reports of animal experiments must state that the "Principles of
laboratory animal care" (NIH publication No. 86-23, revised 1985) were
followed, as well as specific national laws where applicable.

The editors reserve the right to reject manuscripts that do not comply
with the above mentioned requirements. The author will be held
responsible for false statements or for failure to fulfill the above
mentioned requirements.

Authors must provide statement on the absence of conflict of interests
between authors and provide authorship contributions and declare if
any financial/material support.

Copyright

The author(s) transfer(s) the copyright to his/their article to the Turkish
Journal of Obstetrics and Gynecology effective if and when the article
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Dear Colleagues,

Our journal continues to be the most influential, significant, trusted and high-quality clinical journal of obstetrics and gynecology
in our country. In order for our journal to be preferred worldwide as well as in this region, | believe that your contributions play
a very important role to reach our mission. | expect full support of our colleagues by selecting and following our journal.

| especially thank the editorial board for what we have achieved so far together.

Even though being an obstetrician and gynecologist means encountering many obstacles nowadays, | believe that a well trained
and educated obstetrics and gynecology physician will always have a remarkable place in our country, as well as all over the
world.

| ask all our colleagues for your precious support, efforts and contributions. We encourage all our colleagues for making
new researches and publications, creating papers; since it would be an honor for us to help them develop in expanding their
academic obstetrics and gynecology research skills.
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supporting each other.

Sincerely,

Ates Karateke, Prof. MD
President of TJOD
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EDITORIAL

Dear Colleagues,

Our journal has two reviews, nine original articles and two case reports. | believe that they are detailed and
original contributions fort he obstetrics and gynecology literature. | would like to thank to the contributors for
sharing their knowledge and findings with us.

Also we begin to publish and wellcome research on sexual medicine and cosmetic gynecological surgery
both of which are taboo in our country. Although some clearly oppose genial aesthetic procedures increasing
demand also necessitate clear evidence. Long term results and complications of the proposed procedures on
the female genitalia.

Our society and journal is also suporting the research on improving resident and postgraduate education in
the field of obstetrics and gynecology. Many new procedures, new biomechanical tools aid used in our dailly
practice but adoption of these by the residents and specialists in the field should be fast and standardized.
This mandates research on medical education, to publish learning curves of emerging procedures for both
decreasing possible patient harm and to improve licensing for different procedures. Any research in this area
are wellcomed by the editorial board.

There is increasing number of scientific journals in our country. A total of 426 journals are included in Turkish
Citation Index. Despite this vast number of journals only 50 of them are indexed by SCl-expanded!". Even
the journals included in SCl-expanded the highest impact factor by 2017 was 1.6 In order to improve our
journals reputation we look forward for any high impact original research.

Thanks in advance.

Sincerely

Eray Caliskan
Editor in Chief
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Reproductive outcomes of office hysteroscopic metroplasty in
women with unexplained infertility with dysmorphic uterus

Aciklanamayan infertilite ve dismorfik uterus olan hastalarda
ofis histeroskopik metroplastinin iireme sonuclar

® Biilent Haydardedeoglu, ® Gulsen Dogan Durdag, ® Seda Simsek, ® Pinar Caglar Aytag, ® Tayfun Cok,
® Esra Bulgan Kilicdag

Baskent University, Adana Dr. Turgut Noyan Practice and Research Hospital, Clinic of Obstetrics and Gynecology, Adana, Turkey

Abstract

Objective: The correlation between dysmorphic uterus and infertility still remains enigmatic. We evaluated the reproductive outcomes of metroplasty via
office hysteroscopy in unexplained infertile women with dysmorphic uteri.

Materials and Methods: In this retrospective cohort study, metroplasty via office hysteroscopy using a bipolar system was performed to 272 women with
unexplained infertility with dysmorphic uteri from January 2013 to January 2016. Of all the patients, 162 had primary infertility, and 110 had secondary
infertility.

Results: In the primary infertility group, the clinical pregnancy rate was 45.68% (74/162) and the live birth rate was 38.9% (63/162), and in the secondary
infertility group, the clinical pregnancy rate was 55.45% (61/110) and the live birth rate was 49% (54/110) after metroplasty. In the secondary infertility
group, the miscarriage rate and especially the ectopic pregnancy rate declined dramatically [from 84.5% (93/110) to 9.8% (6/61) and from 15.5% (17/110)
to 1.6% (1/61), respectively] (p<0.01).

Conclusion: Reproductive outcome can be impaired by Miillerian anomalies, hence, infertile women with dysmorphic uteri should undergo hysteroscopy
to improve reproductive outcomes. Our study demonstrated that office hysteroscopic metroplasty of a dysmorphic uterus might improve fertility,
particularly in patients with unexplained infertility with dysmorphic uteri, which was an ignored factor previously. Office hysteroscopy is an alternative
option in terms of non-invasive procedure.

Keywords: Dysmorphic uterus, T-shaped uterus, office hysteroscopy, obstetric outcome, unexplained infertility

Oz

Giris: Dismorfik uterus ve infertilite arasindaki iliski hala bilinmemektedir. Dismorfik uterusu ve aciklanamayan infertilite tanisi olan hastalarda ofis
histeroskopik metroplastinin tireme tizerine olan sonuclarini degerlendirdik.

Gerec ve Yontemler: Bu retrospektif kohort calismada, klinigimizde Ocak 2013-Arahk 2016 tarihleri arasinda bipolar ofis histeroskopik metroplasti
uygulanan 272 dismorfik uterus ve aciklanamayan infertil hastalar degerlendirilmistir. Bu hastalarn 162 tanesi primer infertil 110 tanesi sekonder infertildir.
Bulgular: Primer infertil olan hastalarda hsiteroskopik metroplasti sonrast klinik gebelik oran %45,68 (74/162), sekonder infertil grupta %55,65 (61/110)
olarak bulunmustur. Her iki grupta metroplasti sonrast canli dogum oram %38,9 (63/162) ve %49 (54/110)dur. Dustik orani ve ozellikle dis gebelik
orant sekonder infertil grupta dramatik olarak azalmistir [diistik orani; %84,5’den (93/110) %9,8%e (6/61) diismts ve ektopik gebelik %15,5'den (17/110)
%1,6'ya (1/61) dusmiisttir) (p=0,01)].

Sonuc: Dismorfik uteruslu infertil kadin fertilitesini artirmak icin ofis histeroskopi yoluyla opere edilmelidir. Miillerian anomaliler tireme sonuglarina
olumsuz etkileri olmaktadir. Dismorfik uterusun histeroskopik metroplasti ile diizeltilmesi bizim ¢alisma grubumuzda ozellikle atlanmus uterin faktor
olarak infertilite problemini de diizeltebilecektir. Ofis histeroskopi bu islemin non-invaziv alternatifidir.

Anahtar Kelimeler: Dismorfik uterus, aciklanamayan infertilite, T-seklinde rahim, ofis histeroskopi, gebelik sonucu

PRECIS: The correlation between dysmorphic uterus and infertility still remains enigmatic. We evaluated the reproductive outcomes of office
hysteroscopic metroplasty in unexplained infertile women with dysmorphic uterus. Our study demonstrated that office hysteroscopic metroplasty of
a dysmorphic uterus might improve fertility, particularly in unexplained infertility patients with dysmorphic uterus.
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Introduction

A dysmorphic uterus, which was formerly known as “T-shaped
uterus” in the American Fertility Society classification of
anomalies of the Miillerian duct, is denoted as a second-
class (Class Ul) uterine anomaly in the European Society
of Human Reproduction and Embryology (ESHRE) and the
European Society for Gynaecological Endoscopy (ESGE)
(ESHRE/ESGE) consensus on the classification of congenital
genital tract anomalies, and it leads to poor reproductive and
obstetric outcomes?. Although the prevalence of dysmorphic
uterus is not yet known, the reproductive performance
of a dysmorphic uterus after hysteroscopic metroplasty is
poorly documented; only five trials have been reported to
date®?. In the past, operative hysteroscopy for metroplasty
was used to expand the uterine cavity; currently, office
hysteroscopy with a bipolar system is used, which appears
to have minimally invasive effects, thus making it feasible
for metroplasty”. The encouraging results of the case series
of 114 women remain in small numbers in the literature®".
The correlation between dysmorphic uterus and infertility
still remains enigmatic. No study has definitely defined such
a uterus as being the primary reason for infertility. Although
the poor obstetric outcomes of Miillerian anomalies are well-
known issues, their reproductive performance in terms of
infertility has been relatively ignored. Nevertheless, the lesser
expansion of a unicornuate uterus is seen as the cause for
infertility. The relationship between a dysmorphic uterus and
infertility is not clarified exactly in the literature due to the
absence of evidence on this topic. The aim of our study was
to evaluate the effectiveness of hysteroscopic metroplasty on
reproductive outcome in women with unexplained infertility
with dysmorphic uteri.

Materials and Methods

This retrospective study was conducted at Baskent University,
Adana Dr. Turgut Noyan Practice and Research Hospital,
Clinic of Obstetrics and Gynecology, Division of Reproductive
Medicine and In Vitro Fertilization (IVF) Unit. Records
of women who underwent hysteroscopic metroplasty for
dysmorphic uterus with unexplained infertility from January
2013 to January 2016 were investigated. Mild and/or severe
male infertility factor, diminished ovarian reserve, history of
endometriosis and/or endometrioma, and tubal pathologies,
including bilateral tubal obstruction or hydrosalpinx were
excluded and eligible women with unexplained infertility
were analyzed. All of the included women were assessed in
two groups as primary and secondary infertility. Institutional
review board approval This study was approved by Baskent
University Institutional Review Board and Ethics Committee
approval (KA: 17/151-A) and supported by Baskent University
Research Fond was obtained for this retrospective cohort
study.
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Pre-operative diagnosis

Infertile couples were admitted to Baskent University Division
of Reproductive Medicine and IVF Unit. Medical history and
ovarian reserve measured using the antral follicle count were
evaluated, and hysterosalpingography (HSG) for the uterine
cavity and tubal patency and sperm analysis were conducted.
Unexplained infertility was defined as follows: unprotected
intercourse for at least 1 year without conceiving with a
normal ovarian reserve (i.e., antral follicle count over 4 in at
least one functioning ovary with a regular menstrual cycle)
and bilateral tubal patency observed on HSG and normal
sperm analysis based on the World Health Organization
2010 criteria®. Dysmorphic uterus, formerly known as
“T-shaped uterus,” was defined as a condensed lateral side
uterine cavity observed using a properly performed HSG, in
which the traction to the uterus was sufficient to expose the
normal plain of the uterine cavity (Picture 1). The schematic
view of the uterus revealed a T-shape, and the angle of the
narrowed side wall was almost 90° (Picture 1). We were
unable to perform 3D ultrasonography owing to the lack of
this technology in our institution. There was no history of
diethylstilbestrol (DES) exposure owing to the absence of
DES use in Turkey. We think that the relationship between
DES exposure and dysmorphic uterus remains speculative.
Another issue associated with dysmorphic uterus class Ulb,
which is the infantile type, was that it could not be evaluated
using HSG. This was a limitation of HSG. However, we did
not experience any lateral wall perforation.

Operation

Sedation with proper a dosage of propofol and midazolam
was applied to the women. After vaginal scrubbing with
a povidone-iodine solution, the office hysteroscope was
inserted in to the uterine cavity using a non-touch technique.
Office hysteroscopy was performed at the early follicular
phase (days 6-14) using a 5 mm diameter continuous-flow
hysteroscope with an oval profile and a 30° fore-oblique
telescope and a 5-Fr operating channel (Office Continuous
Flow Operative Hysteroscopy ‘size 5’; Karl Storz, Tuttlingen,

Picture 1. Preoperative and postoperative hysterosalpingography
image

HSG: Hysterosalpingography
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Germany). Cavity distension was induced using an electronic
irrigation and aspiration system (Endomat; Karl Storz,
Tuttlingen, Germany) with NaCl 0.9%. A stable intrauterine
pressure of ~40 mm Hg was obtained by setting the flow rate
to 220-350mm Hg; the negative pressure suction was set
at 0.2 bar, and the pressure of irrigation was set at 100 mm
Hg. After the evaluation of the uterine cavity, the lateral side
walls were cut using a Bipolar Versapoint System (Gynecare
Versapoint Bipolar Electrosurgery System, Ethicon, US) until
the tubal orifice was visible from the isthmus. The video can
be viewed at https:/youtu.be/wVh9m0dxB2I. The operations
were performed by four experienced surgeons. At the end
of the operation, no anti-adhesive gel and/or intrauterine
balloon was used. We did not record our operation duration;
nevertheless, the mean duration of the operations was ~5
minutes.

Post-operative approach

After the operation, the patients were discharged on the same
day. The patients were prescribed 2 mg estradiol valerate oral
estrogen support for 3 weeks (Cyclo-progynova tb, Bayer,
Turkey). After 2 menstrual cycles, HSG was repeated for the
evaluation of the newly formed uterine cavity (Picture 1).
All patients were counseled to prevent them from conceiving
until the second HSG. After evaluation of the new cavity using
the second HSG, all patients were advised to try to conceive
without assisted reproductive technology (ART) support for
at least 1 year.

Follow-up for the evaluation of reproductive outcomes

The reproductive outcomes were recorded using the delivery
registry from our hospital database and via telephone
interviews. Clinical pregnancy (CP) was defined as pregnancy
diagnosed through ultrasonographic visualization of one or
more gestational sacs or a positive blood human chorionic
gonadotropin test result. The live birth rate (LBR) was noted
as the delivery of at least one live born baby after 24 complete
weeks of gestational age. The spontaneous abortion rate was
defined as the spontaneous loss of a CP before 20 weeks of
completed gestation. The delivery rate ending with live births
at full term (37 weeks’ gestation) was also recorded.

Table 1. Basal characteristics of the study groups

Statistical Analysis

The data are expressed as mean + standard deviation. The
baseline differences between the groups were analyzed using
Student’s t-test. Pearson’s chi-square test and Fisher’s exact
test were used to compare the ratios between the groups. Time
to pregnancy after metroplasty was measured using Kaplan-
Meier survival analysis. A p value of <0.05 was considered
statistically significant. The data were analyzed using the
SPSS for Windows (version 23.0; SPSS, Inc., Chicago, IL).

Results

During the 3-year study period, 685 office hysteroscopies
for dysmorphic uterus were performed to 272 women with
unexplained infertility by our IVF department. The baseline
characteristics of the patients are shown in Table 1. Of
all the patients, 162 had primary infertility, and 110 had
secondary infertility. The mean age and mean duration of
infertility of the patients were similar. Forty-five women in
the primary infertility group and 27 women in the secondary
infertility group underwent an IVF/intracytoplasmic sperm
injection (ICSI) cycle before metroplasty [27.8% (45/162)
and 24.5% (27/110), respectively] (Table 1). In primary
infertility group, 45 patients had IVF failures; 23 patients
had a history of one cycle failure, 16 had two IVF/CSI failure
cycles, and six patients had 3 IVF/ICSI failure cycles before
metroplasty. In the secondary infertility group, 27 patients
had a history of ART failures; 15 women had one IVF/ICSI
failure, eight patients had two failure cycles, and four had
three failure cycles. Seven of nine spontaneous pregnancies
after metroplasty in the primary infertile women group
had just one IVF failure and two patients had two failed
IVF/ICSI cycles. In secondary infertile group, the number
of spontaneous pregnancy after metroplasty in previous
IVF failure cycles was six, four of which had one previous
failure and two had 2 IVF/ICSI failures. The CPR and LBR
after metroplasty are shown in Table 2. In the secondary
infertility group, the miscarriage rate and ectopic pregnancy
rate declined dramatically (p=0.01) (Table 2). Nine out of 45
patients (20%) in the primary infertility group and six out of
27 patients (22.2%) in the secondary infertility group with a

Age

Duration of infertility

Previous IVF failure number
Spontaneous LBR after metroplasty
IVF/ICSI LBR after metroplasty

Spontaneous LBR after metroplasty with previous IVF failure

IVE: In vitro fertilization, ICSI: Intracytoplasmic sperm injection, LBR: Live birth rate

Primary infertility Secondary infertility

(GEIY)) (n=110)

30.53+4.5 30.41+4.66 0.36
5.28+3.54 5.71£3.93 0.84
27.8% (45/162) 24.5% (27/110) 0.57
18.5% (30/162) 33.6% (37/110) 0.004
20.4% (33/162) 21.8% (24/110) 0.19
20% (9/45) 22.2% (6/27) 0.52

137



Turk J Obstet Gynecol 2018;15:xx-xx Haydardedeoglu et al. Hysteroscopic metroplasty, dysmorphic uterus unexplained infertility

Table 2. The reproductive outcomes of the secondary infertility group

Preoperative Primary infertility Secondary infertility
(n=162) (n=110)
Pregnancy rate 45.7% (74/162) 55.4% (61/110) -
Miscarriage 84.5% (93/110) 13.5% (10/74) 9.8% (6/61) <0.001
Ectopic pregnancy 15.5% (17/110) 1.4% (1/74) 1.6% (1/61) <0.001
Preterm delivery 0 2.7% (2/74) 0 NS
Term delivery 0 82.4% (61/74) 88.5% (54/61) <0.001
Time to pregnancy (months) - 6.2+3.2 6.3+4.0 0.94
NS: Not significant
history of IVF/ICSI failures successfully delivered subsequent Survival Function
to metroplasty through spontaneous pregnancies (Table - il e
1). After metroplasty, the pregnancies of 44 patients in the TR R pean T

primary infertility group and 24 patients in the secondary
infertility group were successful with the first fresh IVF/ICSI
cycle without waiting for spontaneous pregnancy. After the
second HSG, the time to pregnancy was 5.8+4.7 months in
the spontaneous pregnancy group and 6.7+5.7 months in
the pregnancies with ART group (Figurel, 2). The time to
pregnancy in the primary and secondary infertile groups was
also similar (Table 2).

Cum Survival

Discussion

Our study demonstrated that office hysteroscopic metroplasty
of dysmorphic uterus might improve fertility, particularly in : - - - -

patients with unexplained infertility and with dysmorphic tSRTRGRAREY

uterus, which was an ignored factor previously. Miillerian

anomalies can impair obstetric outcomes because it can cause Figure 1. Time to spontaneous pregnancy

recurrent pregnancy loss (5-10%), as well as late miscarriage

and preterm delivery (25%)“!'%. These adverse obstetric Survival Function

outcomes may be subsequent to restricted expansion of an  Censore "
abnormally small endometrial cavity™V. Increased contractility

and decreased vascular perfusion of the fibrous uterine septum

may also contribute"’?. We hypothesize that the enlargement 06
of the uterine cavity using hysteroscopic metroplasty might
restore obstetric outcomes by increasing the possibility for
embryo implantation by proper endometrial vascular perfusion
together with decreased uterine contractility inducing fragility
in a dysmorphic uterus. This hypothesis might be supported
by the majority of metroplasty outcomes of uterine septum
surgery even in an arcuate uterus in ART cycles™>'®. The
higher prevalence of previous ectopic pregnancy in women 02
with dysmorphic uterus was first reported by Fernandez et

al.©. Our study also demonstrated that women with secondary

infertility with dysmorphic uteri have higher ectopic pregnancy 007
rates (15.5%). After correction of the uterine cavity, the ectopic
pregnancy rate dropped to the expected population. This
increased rate of ectopic pregnancy might be explained by
the increased uterine contractility and decreased endometrial
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implantation in a dysmorphic uterus. Due to a lack of adequate
and credible data, we did not apply any adhesion prevention
strategies, such as intrauterine gel or balloon. We evaluated the
newly-formed cavity configuration using a second HSG and
hence did not observe any adhesions. We did not encounter any
complications from hypotonic solution use such as electrolyte
changes and hyponatremia because we applied saline during
metroplasty procedures. Throughout the 3 years of the study,
we did not encounter any complications of hysteroscopy
such as uterine perforation or excessive bleeding after the
operation. As expected, there would be no further risk of
cervical incompetency owing to the thinner hysteroscope, thus
ruling out the need for cervical dilatation. The major limitation
of this retrospective study is the absence of the confirmation
of a narrowed cavity using 3D transvaginal ultrasonography.
Although our diagnostic criterion was based only on HSG,
despite HSG being superior for the confirmation of dysmorphic
uterus, 3D ultrasonography was feasible and appeared to be
accurate as. If we had the opportunity to evaluate dysmorphic
uterus using 3D ultrasonography, we would have calculated the
volume of the endometrial cavity and provided a cut-off volume
to compare with that of fertile women’s cavities. Although the
importance of lateral wall thickness in dysmorphic uterus
was included in the ESHRE/ESGE classification, the definitive
ratio or thickness in the current literature was not mentioned.
Furthermore, there is high intra/inter-observer variability in 3D
ultrasonographic measurements of uterine wall thickness for
uterine anomalies with conflicting data for their measurements
owing to the inadequacy of the technique!. Although the
ESHRE/ESGE consensus definitive diagnostic criteria were
demonstrated using the schematic view for dysmorphic uterus,
we speculate that as a diagnostic tool, the combination of
HSG and 3D ultrasonography will achieve significantly better
outcomes, which might be highlighted by future trials. Our
department is an endoscopic surgery and ART clinic to which
women who have a potentially higher prevalence of uterine
anomalies are referred"®. This is why the population ratio in
this study seemed to be relatively higher. Furthermore, DES
exposure was not documented in these women due to the
absence of DES marketing in Turkey. In terms of obstetric
outcomes, the risk associated with hysteroscopic metroplasty
of dysmorphic uterus is the potential for placental adhesion
owing to the possibility of electrosurgical injuries to the
endometrium and myometrium. We had three different cases
of placenta accreta that could be related to the intrauterine
operation during the cesarean process. It is possible to see
this type of potential adhesion even in the history of cesarean
procedures conducted to date, hysteroscopic myomectomy, or
any type of endomyometrial injury. The resultant outcomes at
our department have been encouraging for fertility expectation
in women with dysmorphic uterus. The ignored uterine-factor
infertility must be considered in terms of dysmorphic uterus.
The relationship between intrauterine adhesion and infertility

seems to be similar to dysmorphic uterus related to lesser cavity
volumes'”. Further, the subsiding rate of ectopic pregnancy
and miscarriage is also optimizing evidence for enlargement of
dysmorphic cavities. Future randomized controlled trials are
needed to support the effectiveness of the operation.

Conclusion

Infertile women with dysmorphic uterus should be operated
by hysteroscope to improve reproductive outcomes. Office
hysteroscope is an alternative option in terms of non-invasive
procedure.
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The use of in vitro maturation in stimulated antagonist in
vitro fertilization cycles of normo-hyperresponder women
due to arrested follicular development: A rescue procedure

Folikiil gelisim arresti yasayan uyarilmis antogonist in vitro
fertilizasyon siklusundaki normo-hiperresponder kadinlarda in
vitro matiirasyonun kullamilmasi: Bir kurtarma prosediirii
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Abstract

Objective: To evaluate the impact of rescue in vitro maturation (IVM) on the clinical outcomes of women with arrested follicular development in stimulated
in vitro fertilization (IVF) cycles

Materials and Methods: This is a retrospective review of 13 patients who were evaluated as normo-hyperresponders for ovarian stimulation. The main
outcome measure was the clinical pregnancy and livebirth rates. The purpose of gonadotropin stimulation in patients undergoing IVF is to retrieve multiple
oocytes by avoiding multifetal gestation and Ovarian Hyperstimulation syndrome (OHSS). The ovarian response to stimulation ranges from poor response
to OHSS, which is related to the follicular number and the dose of the gonadotropins used. However, in some cycles of normo-hyperresponder women,
follicular development decelerates or ceases. Close follow-up in a daily manner and increasing the dose of gonadotropins did not change the follicular arrest.
This clinical situation has two edges; one is cycle cancellation, which has undesired psychological outcomes for women and the IVF team, and second one
is the prolongation of the IVF cycle. For such circumstances, IVM may be a valuable option. Stimulated IVF cycles were converted to IVM as a rescue IVM
procedure following detailed informed consent of the women who were close to cycle cancellation.

Results: Thirteen 13 IVM cycles and their clinical outcomes are presented. Six women achieved pregnancies, but only 4 delivered 5 healthy live born. The
other two women had biochemical loss during follow-up.

Conclusion: Based on the data obtained, it can be concluded that gonadotropin-stimulated cycles with follicular arrest at the edge of cancellation can be
shifted to rescue IVM procedures with reasonable clinical outcomes.

Keywords: Rescue, in vitro maturation, cycle cancellation, in vitro fertilization, pregnancy rate

Oz

Giris: Uyarilmus in vitro fertilizasyon (IVF) sikluslarinda folikuil gelisim arresti yasayan kadinlarda rescue in vitro matiirasyonun (IVM) klinik sonuclan
tizerine etkisini degerlendirmek

Gereg ve Yontemler: Bu calisma over uyarilmast icin normo-hiperresponder kabul edilen 13 olgunun retrospektif degerlendirlmesidir. Calismanin temel
ctkarimi klinik gebelik ve canli dogum oranlandir. IVF tedavisindeki hastalarda gonadotropin uyarisinin amact cogul gebelik ve Yumurtalik Hiperstimtilasyon
sendromunu (OHSS) 6nlerken ¢ok sayida yumurta elde etmektir. Uyartya yumurtalik yaniti cok zayif yanittan ¢ok asirt uyarilmaya kadar degisebilmektedir
ki bu durum folikil saysina ve verilen ilacin dozuna baghdir. Bununla birlikte normo-hiperresponder bazi kadinlarda folikil gelisimi yavaslamakta veya
durmaktadir. Gtinliik olarak yakin folikul takibi veya gonadotropin doz artirilmast foliktillerdeki arresti degistirmemektedir. Bu klinik durumun iki ucu
vardir; ilki siklus iptalidir ve hem hasta hem de IVF ekibi icin istenmeyen psikolojik sonuglar olmaktadur, ikincisi ise IVF siklusunu uzatmakur. Bu tiir
durumlar i¢in IVM degerli bir secenek olabilir. Uyarilmis IVF sikluslari, siklus iptalt kiyisinda olan hastalardan detal yazili onam alindiktan sonra kurtarma
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IVM prosedtirtine dontstirilmistiir.

Bulgular: Burada 13 IVM siklusu ve klinik sonuglar sunulmustur. On ti¢ kadindan 6'sinda gebelik elde edilmis, 2 kadin biyokimyasal kayip yasarken, 4

kadm 5 saghkli bebek dogurmustur.

Sonugc: Elde edilen veriler temelinde, iptalin esiginde olan foliktiler arrest gelismis uyarilmus sikluslart kurtarma IVM prosediirtine dontistiirlebilir ve kabul

edilebilir gebelik sonuclart vardir.

Anahtar Kelimeler: Kurtarma, in vitro mattirasyon, siklus iptali, in vitro fertilizasyon, gebelik orani

PRECIS: Rescue in vitro maturation for arrested follicular development in stimulated cycles.

Introduction

The story of in vitro fertilization (IVF) began with immature
oocytes from unstimulated cycles and finally succeeded
with the birth of Louise Brown in 1978"; however, the
roots of studies about immature oocytes and in vitro oocyte
maturation (IVM) go back to the 1930s®. Clomiphene
citrate (CC) was discovered in the 1960s and following the
livebirths after IVE the first stimulations were made with CC
and multifollicular development in IVF cycles were achieved.
Later the addition of human menopausal gonadotropins eased
the course of IVF and increased the success rates, but also
increased drug-related life-threatening complications such as
Ovarian Hyperstimulation syndrome (OHSS). Tremendous
use of gonadotropins resulted in the advent of recombinant
drugs used in IVF practice. In late the 1990s and early 2000s,
the discussion was around reverting to natural or semi-
natural cycle managements®®. In the 1990s, IVM babies
were born and IVM gained attention in assisted reproductive
technologies (ART)®". To date, the total number of babies
born from IVM is around 5000, which cannot be compared to
the huge number of babies born from conventional IVF (7
million). This means that IVM carries some controversies and
is not a first-choice treatment in ART®. The most susceptible
women for IVM treatment are patients with Polycystic
Ovarian syndrome (PCOS); the best clinical outcomes in IVM
cycles were obtained in patients with PCOS®. The second
most common reason for using IVM is to avoid OHSS because
patients with PCOS are vulnerable to OHSS®. IVM has been
studied extensively in women PCOS, but indications other
than PCOS such as normoresponder women, poor responder
women, fertility preservation, rescue IVM for preventing
OHSS in stimulated cycles"?, oocyte maturation problems,
and patients with cancer who need urgent fertility preservation
were introduced into IVM practice®!"®. This study is the first
to present IVM shifted from the conventional stimulated IVF
cycles due to arrested follicular growth in order to rescue
cycles from cancellation. Thirteen normo-hyperresponder
patients whose gonadotropin antagonist stimulation cycles
were shifted to IVM with human chorionic gonadotropin
(hCG) priming were evaluated. All follicles arrested 12 mm
and less in size and antagonist drugs were not used in any
of the patients. Among the 13 patients, 6 pregnancies were
achieved, 2 pregnancies were lost as biochemical pregnancies
and the remaining 4 patients delivered five babies with good
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health. The clinical outcomes of this rescue IVM is acceptable
and promising.

Materials and Methods

This is a retrospective case series of 13 women who underwent
rescue IVM therapy at Clinart IVF Center, a private center
in the Trabzon province of Turkey, between May 2011 and
September 2014. Detailed informed consents of the patients
were signed and registered. Institutional Review Board
Clinart International Hospital approval by a grant number of
000280/18.05.2015 is present for this trial. For the normo
and hyper-responder patients included in the study, a
gonadotropin-antagonist protocol was the preferred treatment
for ovarian stimulation. The drugs used were: Gonal-F flacon
150-300 IU subcutaneous (sc) once daily (recombinant
follitropin alfa, Merck Serono, Switzerland) as recombinant
follicle stimulating hormone (FSH) and Cetrotide 0.25 mg
sc once daily (cetrorelix acetate 0.25 mg for sc injection,
Merck Serono, Switzerland) as gonadotropin-releasing
hormone (GnRH) antagonist. Women whose husbands
had severe oligoasthenoteratospermia, azoospermia, or
cryptozoospermia were excluded. Each patient underwent
ovarian stimulation therapy for 5 to 6 days, in regards to
mentioned protocol. However, GnRH antagonists could not be
administered because of arrested follicular response. Patients
with inadequate follicular growth or follicular arrest were
given detailed information about the rescue IVM treatment
as a valuable option, instead of cycle cancellation. In patients
who approved rescue IVM therapy, oocyte retrieval was
performed 36 hours after hCG priming with 10.000-20.000
IU/IM. The length of the cycles was similar to FSH priming
IVM but shorter than stimulated cycles. Oocyte retrievals of
the patients were performed via a 16-gauge double-lumen
aspiration needle (Swemed by Vitrolife, Sweden) with low-
pressure continuous flushing and collected in a heparinized
collection medium. There are no established criteria to
identify the ideal timing or method for oocyte retrieval, with
most studies using a lead-follicular diameter of up to 12
mm. Lead-follicle diameters greater than 13 mm have been
associated with reduced numbers of collected and matured
oocytes, possibly related to subsequent atresia of the non-
dominant follicles from withdrawal of endogenous FSH
support. The aspiration technique for immature oocytes
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also differs compared with conventional IVE Transvaginal
ultrasound-guided oocyte collection was performed with an
aspiration pressure of 100 mmHg. Although the pressure is
usually set between 50 and 80 mmHg, in this protocol the
pressure was increased to a maximum 100 mmHg instead of
prolonging the time of pick-up with low pressure. Extremely
high aspiration pressure has been shown to have a negative
impact on oocyte development. It takes approximately 10
minutes for oocyte pick-up, and 10 minutes for the evaluation
of oocytes per patient. No complications were reported in the
oocyte pick-up procedure and all patients were discharged on
the same day. The spermatozoa for intracytoplasmic sperm
injection (ICSI) were prepared using a three-layer PureSperm
gradient (Codes PSB-100 and PS-100-100, Molndal,
Gothenburg, Sweden). The whole medium used for ICSI was
prepared and incubated for one day prior to the procedure.
Ten milliliters of flushing medium without heparin, and 10
mL of paraffin in Falcon flasks were incubated at 37 °C in
atmosphere with high humidity without gas, and a Falcon
Center-well dish containing a total of 4 mL of universal IVF
medium (Medi-Cult, Code 10311010A) including 1 mL in
the center and 3 mL in the perimeter covered with liquid
paraffin was incubated at 37 °C in an atmosphere of 6% CO,
and 5% O, with high humidity. In addition, a Falcon Petri
dish with 40-50 pL droplets of interstellar medium (ISM) 1
medium (Medi-Cult, Code 10500010A) covered with 7 mL
liquid paraffin was incubated at 37 °C in an atmosphere of
6% CO, and 5% O, with high humidity. For denudation of the
oocytes, 0.7 mL flushing medium without heparin was placed
in each well of the four-well dish and covered with liquid
paraffin. Eleven microliters of HYASE 100 medium (Vitrolife,
Code 10017, 5x0.1 mL, Kungsbacka, Sweden) was added in
1 well of the dish. Removal of the cumulus and corona cells
was performed in hyaluronidase-containing medium using
Pasteur pipettes after a 26-to-28 hour incubation period.
There is no consensus as to which formulation is best suited
for the purpose of in vitro oocyte culture. The oocytes were
then transferred to universal-IVF medium for culture. All
ICSI procedures were performed in a Falcon Petri dish with
droplets of polyvinylpyrrolidone-containing medium for
sperm (Vitrolife, Code 10111, 5x0.1 mL) and droplets of
flushing medium without heparin for oocytes. After the ICSI
procedure, the oocytes were placed into a ISM 1 medium for
culture. In most cases, the fertilized embryos were transferred
into the uterine cavity on days 2 or 3. The luteal phase was
supported with vaginal progesterone (Progestan 200 mg
tablet, Kogak Pharmacy, Istanbul, Turkey) administration
once daily and 100 pg transdermal estradiol (Estraderm TTS,
Novartis Pharma AG, Basel, Sweden) administration once
daily until the fetal heart beat was detected.

Statistical Analysis

Since this is a case series study without comparisons, we used
only excel for analyzing the datas.

Results

The demographic characteristics, clinical and laboratory
parameters are listed in Table 1. The mean age of the women
included in the study was 28.3 years with a maximum of 33
and minimum of 24 years. The mean infertility time was 5.4
years. The mean antral follicle count on the third day of the
menstrual cycle was 10 in the whole group. Anti-miillerian
hormone (AMH) levels were measured in 5mL venous blood
drawn specifically for the present study using enzyme-linked
immunosorbent assay. The mean AMH level was 4.79 ng/
dL with a maximum of 6.4 and minimum of 2.6 ng/dL. The
mean endometrial thickness was 9.9 mm. The mean retrieved
oocyte count was 11.15, and the mean retrieval time was 14.4
minutes. The mean number of obtained metaphase II (MII)
oocyte was 7.6. Although only one embryo was transferred
to 10 of the 13 patients, two embryos were transferred to the
remaining 3 patients. Pregnancy was achieved in six patients,
two of these six pregnancies were biochemical pregnancies.
The remaining four pregnancies resulted in birth of five
healthy babies.

Discussion

The present study shows that IVM converted from stimulated
antagonist IVF cycles may be a good alternative approach
with favorable outcomes in normo-hyperresponder women
whose follicles are resistant to stimulation by gonadotropins.
Cycle cancellation due to frustrated follicular growth in
normo-hyperresponder patients is an undesirable condition
for couples and physicians, and it is not a commonly observed
clinical situation. Before cancelling the cycle, day-to-day
monitoring or dose oscillations can be used to overcome the
follicular arrest. However, in some cases, follicles still resist
from growing. Rescue IVM can be offered in such cases to
save the cycles from cancellation after giving thorough
information about the procedure to couples. It is obvious that,
all of the oocytes retrieved in an IVF cycle are not mature,
regardless of the chosen IVF protocol. In almost all retrievals,
germinal vesicle or MI oocytes were observed, which are
discarded from ICSI procedures. IVM has lost its value over
time because the clinical outcomes, number of matured
oocytes, and developmental competence of embryos are not
as good as those obtained from stimulated cycles. Recent
advances in ovarian stimulation procedures, safer protocols
aimed at decreasing the risk of OHSS, have decreased the
attention on IVMY%1" However, accumulating data from
articles supporting IVM because it is safe, cost-effective,
simple, repeatable, flexible, and patient friendly in nature,
without the risk of OHSS, it serves as a good treatment option.
As such, IVF specialists need to be encouraged to add IVM
to their clinical practice instead of neglecting it"®?V. There
are few publications regarding rescue IVM in the literature.
Jaroudi et al.*? were the first to report 3 cases in which IVM
was used to secure cycles in poor responders, which resulted
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in deliveries of healthy babies. In a case report from Turkey,
Yalcinkaya et al.*® studied IVM in a poor responder patient
who achieved pregnancy and concluded that IVM could
be used in poor responders as a good alternative. Braga et
al.?? from Brazil used IVM to mature immature oocytes
derived from stimulated cycles but they found that rescue
spontaneous maturation of the oocytes did not contribute
to clinical pregnancy rates in poor responder women. IVM
was studied in patients with repeated oocyte maturation
problems from Empty Follicle syndrome (EFS) to oocyte
maturation arrest. Patients with Genuine-EFS syndrome
(G-EFS) benefited from IVM cycles and achieved ongoing
pregnancies®. In a case report of a woman with a history
of repeated G-EFS and azoospermia in her husband, oocytes
were retrieved and injected with Mic-TESE derived sperms
(DC1); a healthy embryo was transferred but pregnancy was
not achieved®”. Another interesting case report revealed
that in Resistant Ovary syndrome, IVM worked and oocyte
retrieval, embryonic development, and a successful delivery
was achieved®”. For managing OHSS, IVM converted from
antagonist stimulation cycles were preferred and early hCG
priming when the leading follicles were less than 14 mm was
planned and favorable laboratory and clinical outcomes were
achieved™V. That study resembles our study, but their problem
was hyper-response, whereas in our study, the main problem
was poor ovarian response in mnormo-hyperresponsive
women. IVM was compared with IVF-ICSI procedures
concerning miscarriage rates and Buckett et al.?® reported
that pregnancy loss and clinical miscarriage rates after IVM
was higher compared with IVF-ICSI, but this situation was
related to PCOS rather than IVM. The oocyte is the central
part of folliculogenesis and follicular growth cannot be
separated from oocyte development. The oocyte’s journey to
maturation is an extraordinary processes and until recently,
granulosa cells were thought to be the main contributor
of oocyte growth, but the oocyte itself seems to be the key
factor in maturation. Two oocyte-derived factors, growth
differentiation factor-9 and bone morphogenetic protein-15,
moderate regulatory functions and play an important role in
oocyte-granulosa cells interaction®>. This means that any
problem in the follicular environment may interfere with
oocyte maturation and also follicular maturation. Apoptotic
factors found in the follicular fluids of women with G-EFS
explain the early oocyte loss in the follicles, thus IVM remains
the treatment of choice in patients with G-EFS. FSH and hCG
priming alone in IVM cycles are less successful than FSH and
hCG priming together in these cycles. Although the results
for FSH and hCG priming together are conflicting in IVM,
this approach increases the maturation and fertilization rates
and developmental competence when compared with other
IVM modalities®?. However, Child et al.®® studied IVM in
unstimulated cycles, cycles primed with FSH, and cycles

primed with both FSH and hCG in PCOS, and reported similar
maturation, fertilization, and cleavage potential in all IVM
modalities. IVM treatment shifted from stimulated antagonist
IVF cycles seems like FSH and hCG priming IVM. The only
difference is the selected dose at the beginning of the cycle.
Similarly, favorable pregnancy results with insemination
of IVM oocytes from unstimulated cycles were obtained in
a study conducted by Soderstrom-Anttila et al.®¥. In hCG-
priming-alone IVM cycles, in vitro-matured oocytes have
more multinucleation and worse clinical outcomes when
compared with FSH-priming-alone cycles®®. However, other
studies revealed that priming with FSH alone or FSH with
hCG priming together had good embryologic and clinical
outcomes compared with unstimulated IVM cycles®®. In
another article, Fadini et al.®” showed that FSH priming
together with hCG priming in IVM cycles had better clinical
outcomes compared with FSH priming or hCG priming alone.

Conclusion

hCG-priming IVM can be a good option for women
experiencing follicular resistance to gonadotropins in
antagonist cycles. By this modality, cycles can be rescued from
cancellation with favorable clinical outcomes. Nevertheless,
information on the safety of IVM with regard to malformation
and developmental outcomes cannot be assessed accurately
because only a small number of children have been conceived
with IVM.
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Abstract

Objective: To investigate the impact of peri-implantation prednisolone use and its duration in antagonist co-treated assisted reproductive technology (ART)
cycles of patients with good prognosis.

Materials and Methods: Infertile patients treated with gonadotropin-releasing hormone antagonist protocol between January 2010 and June 2013 were
included. The patients in group A (n=196) received no prednisolone. The patients in groups B (n=397) and C (n=371) received 5 mg oral prednisolone
daily, for 4 and 12 days following embryo transfer, respectively. The main outcome parameter was live birth rate.

Results: The ages of the groups were 30.1+4.6, 31.5+4.5, and 30.9+4.7 years, respectively (p=0.163). There was no statistically significant difference
between the groups regarding cycle characteristics. Implantation rates were 20.7%, 24.6%, and 23.8%, respectively (p=0.163). Miscarriage rates were
1.5%, 3.5%, and 3.2%, respectively (p=0.859). Live birth rates were 28.7%, 29.3%, and 32.8%, respectively (p=0.482).

Conclusion: Empiric prednisolone administration during the peri-implantation period does not seem to have beneficial effects in ART cycles of patients
with good prognosis.

Keywords: Assisted reproductive technology, glucocorticoid, gonadotropin-releasing hormone antagonist, peri-implantation period

Oz

Amag: Yardima tireme teknikleri (YUT) ile tedavi edilecek iyi prognozlu hastalarin antagonist sikluslarinda peri-implantasyon déneminde prednizolon
kullamminin etkisinin arastirilmas.

Gerec ve Yontemler: Ocak 2010 ile Haziran 2013 arasinda gonadotropin releasing hormon antagonist protokli ile tedavi edilen infertil hastalar dahil
edilmistir. A grubundaki hastalar (n=196) prednizolon kullanmamisur. B grubundaki (n=397) ve C grubundaki (n=371) hastalar embriyo transferini
takiben sirasiyla 4 giin ve 12 gin 5 mg oral prednizolon kullanmustir. Ana sonug parametresi canli dogum oranidar.

Bulgular: Gruplarin yas ortalamalar sirastyla 30,1+4,6, 31,545 ve 30,9+4,7 yild1 (p=0,163). Siklus 6zellikleri acisindan gruplar arasmda istatistiksel
olarak anlamli fark yoktu. Diistik oranlari sirasiyla %1,5, %3,5, ve %3,2 olarak bulundu (p=0,859). Canli dogum oranlar sirastyla %28,7, %29,3 ve %32.8
olarak bulundu (p=0,482).

Sonug: lyi prognozlu hastalarin YUT sikluslarinda peri-implantasyon déneminde ampirik prednizolon kullaniminin olumlu etkisi yoktur.

Anahtar Kelimeler: Yardimc tireme teknikleri, glukokortikoid, gonadotropin releasing hormon antagonisti, peri-implantasyon dénemi

PRECIS: In the present study, we evaluated peri-implantation prednisolone use and its duration in a large cohort of patients
undergoing assisted reproductive technology with good prognosis.
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Introduction

The implantation process of the embryo is a consequence of
complex molecular interactions involving many cytokines,
growth factors, and immune cells"-?. In this regard, several
molecules have been suggested to improve implantation and
contribute to successful pregnancy when administered during
the peri-implantation period. Glucocorticoids, well-known
agents with anti-inflammatory and immune suppressive
properties, have been investigated for the last few decades
and conflicting data have been published®®. Some authors
advocate the beneficial effect in zona-dissected embryos
and in the presence of assisted-hatching, whereas others
reported significantly higher pregnancies in women with
auto-antibodies after the use of glucocorticoids®*'V. On the
contrary, several researchers reported no significant beneficial
effect of peri-implantation glucocorticoid administration on
implantation and clinical pregnancy rates in intracytoplasmic
sperm injection (ICSI) cycles">!®. Published evidence is too
limited and heterogeneous to support any firm conclusion
on the value of preimplantation prednisolone use in assisted
reproductive technology (ART) for patients considered
to have good prognosis. In the present study, we aimed to
investigate the impact of peri-implantation prednisolone
use and its duration in antagonist co-treated ART cycles of
patients with good prognosis.

Materials and Methods

Infertile patients
hormone (GnRH) antagonist co-treated ART in the Infertility
Centre of Ankara University Faculty of Medicine, Turkey,
between January 2010 and June 2013 were included in this
retrospective cohort study. The clinic where the present study
was conducted belongs to a tertiary referral hospital that
mainly serves the central and east side of the country with
approximately 1000 ART cycles per year. The Institutional
Review Board of Ankara University Faculty of Medicine
approved the study (approval number: 08-341-16). The first
stimulation cycle for each subject was included in the study

treated with gonadotropin-releasing

to prevent possible crossover bias between the groups. The
inclusion criteria were being female, age 18-40 years, baseline
follicle-stimulating hormone (FSH) level <15 IU/L, diagnosed
as tubal factor or unexplained infertility, ICSI treatment, and
with complete birth data. The exclusion criteria were body
mass index (BMI) >30 kg/m? presence of any untreated
thyroid dysfunction/hyperprolactinemia, diminished ovarian
reserve according to the Bologna criteria’® or premature
ovarian failure, uterine abnormality, positive tests for
antinuclear, anti-double-stranded DNA, anticardiolipin
antibodies or lupus anticoagulant, male factor infertility,
endometriosis, frozen-thaw cycles, cycles managed with
assisted hatching, and cycles with day 5 embryo transfer (ET).
Cycle cancellations were performed due to a lack of ovarian
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response or fertilization failure. For eligible participants, we
extracted all data regarding controlled ovarian stimulation
(COS) and clinical outcomes from the database, and divided
the patients into three groups according to their prednisolone
administration protocol. Group A received no prednisolone.
Groups Band Creceived 5 mg oral prednisolone daily for 4 and
12 days following ET, respectively. The different prednisolone
protocols were due to the primary physician’s choice. Ovarian
stimulation was performed with recombinant FSH (Gonal-E
Merck-Serono, Istanbul, Turkey) beginning from the second
day of the menstrual cycle with a fixed starting dosage of
150 1U/day. Dose adjustment was performed individually
according to ovarian response. The GnRH antagonist
(Cetrotide, Merck-Serono, Istanbul, Turkey) was introduced
(0.25 mg/day) on the sixth day (fixed antagonist protocol)
and continued throughout ovarian stimulation. When at least
three follicles were 218 mm, recombinant human chorionic
gonadotropin (hCG) 250 pg (Ovitrelle, Merck-Serono,
Istanbul, Turkey) was used for final oocyte maturation.
Transvaginal ultrasonography-guided oocyte pick-up (OPU)
was performed 35-36 hours after the hCG trigger. ET was
performed on the 3" day of OPU. A maximum of two embryos
were transferred under ultrasound guidance due to national
ET regulations"”. Embryos on the 2™ and 3™ days were
classified as cleavage stage embryos and were graded based
on cell numbers and the degree of fragmentation. All women
were administered luteal phase support through 90 mg/day
vaginal micronized progesterone (Crinone 8% gel; Merck-
Serono, Istanbul, Turkey) commenced on OPU day. In the
event of pregnancy, luteal phase support was continued until
10 weeks of gestation. Pregnancy and clinical pregnancy were
defined, respectively, by measuring serum B-hCG levels 2
weeks after ET and as the presence of heartbeat at 6-7 weeks
of gestation. The implantation rate was calculated separately
for each woman as the number of gestational sacs divided by
the number of transferred embryos multiplied by 100. The
primary outcome measure was live birth rate (LBR).

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS Inc.,
Chicago, IL, United States) 15.0 for Windows software was
used for all statistical analyses. The Shapiro-Wilk test was used
to test normal distribution of continuous parameters. When
distribution of a continuous variable was normal, parametric
tests were preferred. Continuous variables were compared
using the One-Way ANOVA test. Categorical variables were
compared using the chi-square test. Continuous data where
descriptive tests used are presented as mean = standard
deviation and categorical data are presented as frequency
(percentage). A p value of <0.05 was considered statistically
significant. While planning the present study, we were not
able to detect any previous studies investigating the effect of
peri-implantation period use of prednisolone and its dosage
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in ART cycles of patients with good prognosis. Hypothetically,
when a power analysis was performed with 80% power and an
a value of 0.05 for an approximately 5% difference in LBR per
cycle, the patient number for each study arm should be 1328
for the confirmation of statistical significance. Thus, in the
present study, type 2 statistical error could not be excluded
for this parameter. Considering the difficulty of recruiting
so many participants to a single-centre trial, the aim was to
finish the current trial using the data of the available cohort
such that it could be included in future meta-analyses on the
issue.

Results

During the study period, a total of 2970 ART cycles were
performed in our unit. Among those, 1226 were first ART
cycles of tubal factor or unexplained infertility patients, among
whom 78 (6.3%) patients with BMI >30 kg/m?* and 184 (15%)
patients with frozen-thawed or day 5 ET were excluded. As a
result, the data of 964 first ART cycles of patients with good
prognosis were found eligible for assessment.

The demographic characteristics of the study and control
groups are presented in Table 1 and the cycle characteristics of
the groups are presented in Table 2. The outcome measures of

Table 1. Demographic characteristics of the study groups

Group A (n=196)

Age (years)? 30.1+4.6
Duration of infertility (years)? 6.2+1.6
Basal Estradiol (pg/mL)? 46.7+35.9
Basal FSH (mIU/mL)? 7.5+2.6

the study are presented in Table 3. There were no statistically
significant differences between the groups regarding clinical
pregnancy, ongoing pregnancy, and LBRs.

Discussion

The aim of the present study was to investigate the impact
of peri-implantation prednisolone use and its duration in
antagonist co-treated ART cycles of patients with good
prognosis. We found no significant impact of prednisolone
administration during the peri-implantation period and its
duration on implantation and clinical pregnancy rates and
LBR in antagonist co-treated ART cycles of patients with
good prognosis. To the best of our knowledge, this analysis
is the largest evaluation of the effect of peri-implantation
prednisolone use in antagonist co-treated cycles, and is the
only comparison of two different doses of prednisolone.
Immune suppressive properties of glucocorticoids have
been questioned in terms of enhancing outcomes when
administered during peri-implantation period because
several factors are effective on implantation process.
Although and meta-analyses reported
beneficial effects on pregnancy rates, those studies included
patients with recurrent miscarriages'®'®. However, in our

several studies

Group B (n=397) Group C (n=371) P

31.5+4.5 30.9+4.7 0.065
6.8+3.9 7.0+3.8 0.253
51.9+33.7 48.5+£26.3 0.020°
7.8+3.5 7.9+4.7 0.605

Group A received no prednisolone, group B received prednisolone for 4 days, group C received prednisolone for 12 days. *: All values are expressed as mean = standard deviation, statistical
analysis was performed using the One-Way ANOVA test, ": The significance stems from the difference between groups A and B (p<0.05), FSH: Follicle-stimulating hormone

Table 2. Cycle characteristics of the study groups

Group A (n=196)

Group B (n=397) Group C (n=371) p

Duration of stimulation (days)* 10.4+3.6 10.4+2.3 10.8+2.1 0.051
Total dose of gonadotropins (IU)? 2338+868 2471+827 2350+787 0.067
Max E, (pg/mL)* 2306+1179 2001+1204 1829+1137 <0.001°
Retrieved oocytes (n)? 9.0+5.7 8.8+6.1 8.4+5.2 0.492
MII oocytes (n)? 6.8+4.5 6.8+5.2 6.8+4.6 0.996
Fertilization rate (%)? 67.4+29.3 62.6+28.7 63.7+£32.6 0.051
Endometrial thickness on day of OPU (mm)® 10.5+1.7 10.2+1.5 10.1+2.4 0.058
No of transferred embryos (n)? 1.50.7 1.5+0.8 1.5+0.8 0.522
Implantation rate (%)* 20.7£35 24.6+£35.6 23.8+33 0.163

Group A received no prednisolone, group B received prednisolone for 4 days, group C received prednisolone for 12 days. :All values are expressed as mean + standard deviation. Statistical
analysis was performed using the One-Way ANOVA test, : The significance stems from the differences between groups A and B (p<0.01), Groups A and C (p<0.01) and groups B and C
(p<0.01), E,;: Estradiol, OPU: Oocyte pick-up, MII: Metaphase
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Table 3. Comparison of outcome measures

Group A (n=196)

59 (33.1%)
56 (31.5%)

Clinical pregnancy, n (%)?
Ongoing pregnancy, n (%)*

Live birth, n (%)* 51 (28.7%)

Miscarriage, n (%)? 3 (1.5%)

Cycle cancellation, n (%)* 16 (8.2%)

study, we investigated the effect of prednisolone on patients
with good prognosis. In the meta-analysis by Boomsma et
al.” including 14 RCTs and 1879 couples, the empiric use
of prednisolone during the peri-implantation period was
assessed and a borderline statistically significant increase
in pregnancy rates was reported in in vitro fertilization but
not in ICSI cycles, suggesting its limited use in ICSI cycles.
Despite these results, the authors made their conclusions
with caution because the included trials in which ICSI was
used were very few and clinically heterogeneous. However,
in our study, we included only first ICSI cycles of patients
with good prognosis to obtain a relatively homogenous
cohort. In the present study, we investigated prednisolone
5 mg because lower doses have already been reported to
reveal similar immune-suppression and pregnancy outcomes
when compared with higher doses'1%9. According to the
results of our study, short and long-term use of prednisolone
has a similar effect on implantation and pregnancy rates.
Additionally, only antagonist co-treated cycles were included
because this protocol has widely replaced GnRH agonist cycles
globally with its applicability and non-inferior outcomes. The
implantation and pregnancy rates were consistent with rates
in the available literature, especially with those of Ubaldi et
al."? who also included patients with good prognosis and
used low-dose glucocorticoid. The large number of subjects
included in the analyses and the strict inclusion criteria of
those with good prognosis were the main strengths of our
study. The available LBR data might be of some interest.
Moreover, we assessed the impact of prednisolone duration,
comparing short and prolonged use. According to the results,
neither short nor long-course peri-implantation-period
prednisolone administration has any benefit in antagonist co-
treated ART cycles of patients with good prognosis. Hence,
prednisolone should not be prescribed for routine ART
cycles. The results of our study may be used in future meta-
analyses investigating prednisolone administration in ART
cycles of patients with good prognosis. Large randomized
clinical trials may be more suggestive on prednisolone use in
patients undergoing ICSI with good prognosis.

The retrospective nature and lack of randomization are the
main limitations of the present study. Another limitation is
the different manipulations during the COS protocols, mainly
dose adjustment and duration of prednisolone treatment,
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Group B (n=397) Group C (n=371) P

135 (34.0%) 144 (39.2%) 0.263
121 (30.6%) 132 (35.7%) 0.292
116 (29.3%) 120 (32.8%) 0.482
14 (3.5%) 12 (3.2%) 0.859
25 (6.4%) 20 (5.6%) 0.487

due to primary physician preferences, which could affect the
outcome. Moreover, the low power of the statistical analysis
can be noted as a limitation. However, given the select
nature of our population, attaining such a large cohort was
unrealistic in a single-centre study.

Conclusion

In the present study we could not find an unequivocal
beneficial effect of empiric prednisolone administration
during the peri-implantation period in women undergoing
their first ART cycle with an antagonist protocol. According
to the results of our study, within the context of its limitations,
a complete shift in clinical practice cannot be suggested.
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Abstract

Objective: Polycystic ovary syndrome (PCOS) is thought to represent an early manifestation of metabolic syndrome, which is associated with cardiovascular
disease. Signal peptide-CUB (complement Cl1r/Cls, Uegf, and Bmpl)-epidermal growth factor domain-containing protein 1 (SCUBEL) is a platelet
activation marker that plays important roles in vascular biology and has been closely linked to cardiovascular events. In the present study, we investigated
SCUBEL1 levels in lean glucose-tolerant women with PCOS and assessed the possible association between SCUBE1 levels and hormonal and metabolic
features of women with PCOS.

Materials and Methods: The study population consisted of 90 lean [body mass index (BMI) <25 kg/m?] women who were diagnosed as having PCOS
using the Rotterdam criteria and 100 age- and BMI-matched healthy controls with no clinical or biochemical feature of hyperandrogenism. Glucose
tolerance was evaluated in all subjects before recruitment using the 2 h 75 g oral glucose tolerance test, and only those exhibiting normal glucose tolerance
were enrolled. Hormonal and metabolic parameters, and serum SCUBE1 levels were evaluated.

Results: Circulating SCUBE] levels were significantly higher in women with PCOS than in controls (5.9+3.9 vs. 4.2+1.4 ng/mL, p=0.022). No association
between SCUBE1 level and clinical or biochemical parameters was found in the control or PCOS group.

Conclusion: SCUBE] levels are elevated in women with PCOS compared with those in healthy controls; thus, this protein may be an early biomarker of
cardiovascular disease later in life.

Keywords: Platelet activation, Polycystic ovary syndrome, SCUBE1

Oz

Amag: Polikistik over sendromu (PKOS), kardiyovasktiler hastalikla iliskili olan metabolik sendromun erken bulgusu olarak diistintilmektedir. Signal
peptide-CUB (complement C1r/Cls, Uegf, and Bmp1)-epidermal btiytime faktorit domain-containing protein 1 (SCUBE1) vaskiiler biyolojide ¢nemli rol
oynayan ve kardiyovaskiiler olaylarla yakindan iliskili olan bir trombosit aktivasyon belirtecidir. Bu ¢alismada, normal kilo ve glukoz tolerans: olan PKOS'li
kadinlarda SCUBE1 diizeyleri ve bu diizeylerin hormonal ve metabolik ¢zellikler arasindaki olast iliskinin degerlendirmesi amaclanmstir.

Gerec ve Yontemler: Calismaya normal kiloya sahip [viicut kitle indeksi (VKI) <25 kg/m?], Rotterdam kriterlerine gére PKOS tarust konulan 90 hasta
ile yas ve VKI eslestirilmis klinik ve biyokimyasal hiperandrojenizm bulgusu olmayan 100 kontrol hastast dahil edildi. Tum olgulara 2 saatlik 75 gr oral
glukoz tolerans testi uygulandi ve sadece normal glukoz toleransi olan olgular ¢alismaya dahil edildi. Hormonal ve metabolik parametreler, serum SCUBE1
dtizeyleri degerlendirildi.

Bulgular: SCUBEL1 seviyeleri, PKOS'li kadinlarda kontrol grubuna gore anlamli olarak daha yitksek saptandi (5,9+3,9’a karst 4,2+1,4 ng/mL, p=0,022).
Kontrol veya PKOS grubunda SCUBE1 seviyesi ile klinik veya biyokimyasal parametreler arasinda iliski bulunmad.

Sonuc: PKOS'i kadinlarda SCUBE] seviyeleri, saglkl kontrol grubundakilere gore daha ytiksektir; bu nedenle, bu protein yasamin ileri déneminde
gelisebilecek kardiyovasktiler hastaliklarin erken biyobelirteci olabilir.

Anahtar Kelimeler: Trombosit aktivasyonu, Polikistik over sendromu, SCUBE1

PRECIS: Circulating SCUBEL1 levels are elevated in women with Polycystic ovary syndrome compared with those in healthy
controls; thus, this protein may be an early biomarker of cardiovascular disease later in life.
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Introduction

Polycystic ovary syndrome (PCOS) is one of the most
common endocrine disorders in women of reproductive age,
and is a heterogeneous clinical condition characterized by
hyperandrogenism and signs of chronic oligo-/anovulation.
The prevalence of PCOS ranges from 6% to 10%, depending on
the criteriaused, ethnicity,and geographiclocation”. Although
originally considered to be a gynaecologic disorder, PCOS is
associated with reproductive and metabolic disturbances,
including ovulatory  dysfunction, hyperandrogenism,
dyslipidaemia, increased insulin resistance, and impaired
glucose intolerance. Furthermore, PCOS is thought to
represent an early manifestation of metabolic syndrome,
which is associated with cardiovascular disease’”. Several
cardiovascular risk factors, such as dyslipidaemia, impaired
fibrinolysis, chronic low-grade inflammation, endothelial
dysfunction, and subclinical and clinical atherosclerosis, are
more prevalent in women with PCOS®. In addition, these
risks factors are strongly linked to insulin resistance and are
compounded by the common occurrence of obesity. Data
regarding the long-term cardiovascular consequences of
PCOS are conflicting™.

Signal peptide-CUB (complement Cli/Cls, Uegf, bone
morphogenetic protein-1)-epidermal growth factor-like
protein (SCUBE) is an evolutionarily conserved gene family
composed of three different isoforms (SCUBE1-3)®. SCUBE
family members are secretory membrane proteins that play
important roles during mouse embryogenesis by regulating
extracellular signal transport, molecular adhesion, and
migration®”. Although SCUBE1l was originally isolated
from vascular endothelial cells, it is stored predominantly in
alpha granules of inactive platelets in humans®?. Following
platelet activation, SCUBE1L expression is up-regulated and
SCUBEL is translocated to the cell surface, cleaved, and
released into circulation in small soluble particles. These
circulating fragments enhance platelet-platelet adhesion
and agglutination under thrombotic conditions. SCUBE1
accumulates in platelet-rich thrombus and atherosclerotic
vascular lesions®. An experimental study showed that genetic
loss or functional neutralisation of soluble SCUBE1 prevents
thrombosis"?. In addition, a single nucleotide polymorphism
of the SCUBEI gene is associated with enhanced risk of
venous thromboembolism™?. Taken together, these data
suggest that SCUBEL is involved in modulating vascular
biology. In this study, we aimed to investigate SCUBEL1 levels
in lean glucose-tolerant women with PCOS, and to assess
the possible associations between SCUBEL levels and the
hormonal and metabolic features of this syndrome.

Materials and Methods

This prospective case-control study was conducted at the
Antalya Training and Research Hospital, Antalya, Turkey,
between June 2015 and March 2016. The Ethics Committee

of the institution approved this study, and all subjects
provided written informed consent. A total of 190 lean [body
mass index [BMI] <25 kg/m?| patients, aged 20-35 years, with
normal glucose tolerance (NGT), were recruited from the
outpatient gynaecology clinic of our institution. The study
group consisted of 90 women diagnosed with PCOS using the
revised 2003 Rotterdam consensus criteria as the presence
of two of the following three features: 1) oligomenorrhea
(inter-menstrual interval >35 days) or amenorrhea (absence
of menstruation for 3 consecutive months), 2) clinical
and/or biochemical signs of hyperandrogenism, and 3)
polycystic ovaries as revealed by typical imaging features
on ultrasonographic examination (12 or more follicles 2-9
mm in diameter in each ovary and/or ovarian volume >10
cm’)*?. One hundred healthy women with no clinical or
biochemical features of hyperandrogenism were recruited as
the control group. All of the control subjects were ovulatory
as evidenced by regular menstruation (lasting 21 to 35 days)
and luteal-phase serum progesterone levels >5 ng/mL. The
PCOS and control groups were matched in terms of both
age and BMI. Glucose tolerance was evaluated before study
recruitment using the criteria of the American Diabetes
Association”. Thus, the 2 h 75 g oral glucose tolerance test
(OGTT) was administered to all subjects, and only those
with NGT were enrolled. NGT was defined as a fasting
glucose level <100 mg/dL or a 2 h glucose level <140 mg/dL.
Exclusion criteria were impaired glucose regulation, diabetes
mellitus (DM), hyperprolactinemia, thyroid dysfunction,
Cushing’s syndrome, congenital adrenal hyperplasia,
acromegaly, hypothalamic disorder, hypertension, systemic
inflammatory disease, any vascular disorder, coagulation
abnormalities, history of alcohol consumption or smoking,
and family history of DM and/or PCOS. No participant had
taken any medication known to affect hormone, lipid, or
carbohydrate metabolism (e.g. insulin-sensitising drugs, oral
contraceptives, anti-androgens, corticosteroids, statins, or
aspirin) within the previous 3 months. Late-onset congenital
adrenal hyperplasia was excluded by measuring a normal
17-hydroxyprogesterone level (<1.2 ng/mL during the early
follicular phase) in a baseline morning blood sample.
Anthropomorphic and clinical measurements

As part of the physical examination, weight and height
of each patient were recorded, and BMI was calculated
using the formula: weight (kg)/height (m?). Waist and hip
circumferences were measured in a standing position with the
feet fairly close together. Waist circumference was measured
midway between the lower rib margin and the iliac crest,
and hip circumference was measured over the maximum
circumference of the buttocks, to calculate the waist/hip ratio
(WHR). Systolic and diastolic blood pressure of each patient
was measured after a 10 min rest and recorded. The modified
Ferriman-Gallwey figure was self-scored after all participants
were given an explanation and demonstration in full
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detail™. Hyperandrogenism was defined as clinical hirsutism
(modified Ferriman-Gallwey score 28), acne, alopecia, and/
or an elevated androgen level (total testosterone >0.75 ng/
mL (manufacturer’s reference range: 0.1-0.75 ng/mL) and/
or dehydroepiandrosterone sulphate (DHEAS) >430 pg/dL
(manufacturer’s reference range: 35-430 pg/dL). Ovarian
morphology was evaluated by transvaginal ultrasonography
or transabdominal ultrasonography (DC-7, Mindray Medical
International Ltd., Shenzhen, China) with a distended bladder
in virginal women on the same day that blood samples were
obtained.

Biochemical Analysis

Laboratory tests were performed during the early follicular
phase (days 3-7 of the menstrual cycle) after a spontaneous
bleeding episode, or independent of the cycle phase if
amenorrhea was evident. Baseline blood samples were
obtained from large forearm antecubital veins after a 12 h
overnight fast, and all subjects underwent the standard 2 h 75
g OGTT. The blood samples were placed in plain tubes, stored
at room temperature for at least 30 min to allow clotting, and
centrifuged at 2500 rpm for 15 min at 4 °C to separate the
serum. Concentrations of serum glucose, insulin, and other
hormone and lipid parameters were assayed immediately.
Additional serum was isolated from fasting blood samples
and stored at -80 °C for later analysis of SCUBEL level.
Serum follicle-stimulating hormone (FSH), luteinizing
hormone (LH), total testosterone, and sex hormone-binding
globulin (SHBG) levels were determined using a two-site
immunoenzymatic method, and DHEAS levels were measured
using a competitive binding immunoenzymatic method
employing a commercially available kit (Beckman Coulter
Diagnostics, Fullerton, CA, USA) and an autoanalyer (Access
DxI800; Beckman Coulter). Serum 17-hydroxyprogesterone
levels were determined using a commercially available kit
(DiaMetra, Segrate, Italy) and an autoanalyzer (Etimax
3000; DiaSorin, Stillwater, MN, USA). Glucose levels were
measured using the hexokinase technique and a commercially
available kit (Beckham AU5800; Beckham Coulter). Insulin
levels were determined using a chemiluminescent assay
(AccessDxI800; Beckman Coulter). Serum triglyceride,
total cholesterol, high-density lipoprotein, and low-density
lipoprotein cholesterol levels were determined using an
autoanalyzer (Beckman AU5800; Beckman Coulter). The
intra- and inter-assay coefficients of variation (CVs) for all
assays were 5% and 10%, respectively.

The free androgen index (FAI) was calculated as total serum
testosterone level (nmol/L) x100/SHBG (nmol/L). We
estimated insulin resistance using the homeostatic model
assessment-insulin resistance (HOMA-IR) index, defined as
fasting plasma insulin value (nU/mL) x fasting plasma glucose
value (mg/dL)/405%%. Insulin sensitivity was calculated using
the quantitative insulin-sensitivity check index (QUICKI),
according to the following formula: 1/[log (fasting insulin
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level (nU/mL) + log (fasting glucose level (mg/dL)]"®.
Serum SCUBE] levels were measured using a commercially
available enzyme-linked immunosorbent assay (cat no.
E-EL-H5405; Elabscience Biotechnology, Wuhan, China),
according to the manufacturer’s instructions. Assay sensitivity
was 0.38 ng/mL, and the inter- and intra-assay CVs were
<10% and 8%, respectively.

Statistical Analysis

The normality of data distribution was assessed using the
Kolmogorov-Smirnov test. Continuous variables are presented
as mean = standard deviation if normally distributed or as
median (range) if not normally distributed. Between-group
differences were detected using Student’s t-test for parametric
data and the Mann-Whitney U test for nonparametric data.
Correlations between SCUBEL levels and other parameters
were calculated using Pearson’s correlation analysis (normally
distributed data) or Spearman’s rank test (data not normally
distributed). Two-sided p values <0.05 were considered to be
significant. The statistical analysis was performed using the
SPSS ver. 18.0 software (SPSS Inc., Chicago, IL, USA).

Results

The clinical characteristics and biochemical data of the control
subjectsand patients with PCOS are presented in Table 1. These
parameters were similar between the two groups because the
participants were matched in terms of age and BMI (p>0.05).
As expected, the hirsutism score was significantly higher in
patients with PCOS than in the control group (p<0.001).
Obstetric history and WHR did not differ between the groups
(p>0.05). Serum levels of LH and total testosterone, as well as
the FAI were significantly higher, but serum SHBG level was
significantly lower in women with PCOS than in the control
group (p<0.05 for all). On the other hand, no differences in
FSH, 17-hydroxyprogesterone, DHEAS, insulin, fasting or
2 h post-load glucose concentration, HOMA-IR or QUICKI
values or lipid parameters were detected between the two
groups. Serum SCUBEL levels were significantly higher
in patients with PCOS than in the controls (5.9+3.9 vs.
4.2+1.4 ng/mL, p=0.022). Serum SCUBEI levels in patients
with PCOS stratified according to hyperandrogenism
were not statistically different from one another (5.8+2.8
ng/mL in normoandrogenic PCOS vs. 5.9+3.1 ng/mL in
hyperandrogenic PCOS, p=0.91). No significant correlation
was found between SCUBE1 concentrations and any clinical
or biochemical parameters in either group (Table 2).

Discussion

Our results show that serum levels of SCUBEL, a platelet
activation marker, were significantly higher in young,
lean glucose-tolerant women with PCOS than in age- and
BMI-matched healthy controls. Moreover, no significant
correlations were detected between any hormonal or metabolic
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Table 1. Clinical and laboratory features of the control and Polycystic ovary syndrome groups

Age (years)

Anthropometric measurements
BMI (kg/m>)

WHR

Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)
Hirsutism score

Hormonal components

FSH (mIU/mL)

LH (mIU/mL)

17-OHP (ng/mL)

Androgens

Total testosterone (ng/mL)

DHEAS (pg/dL)

SHBG (nmol/L)

Free androgen index

Insulin sensitivity and glucose tolerance
Fasting insulin (mIU/mL)

Fasting glucose (mg/dL)

2 h glucose (mg/dL)

HOMA-IR

QUICKI

Lipid profiles

Triglyceride (mg/dL)

Total cholesterol (mg/dL)

HDL cholesterol (mg/dL)

LDL cholesterol (mg/dL)
SCUBE1 (ng/mL)

Control (n=100) PCOS (n=90) p value
26.6+5.1 25.1+4.5 0.118
22.1+1.9 22.3+1.7 0 .467
0.74+0.04 0.75+0.03 0.737
117.3+5.8 120.4+9.5 0.45
70.8+5.3 74.6+3.5 0.52
5.1+1.9 14.2+7.1 <0.001*
5.5+1.7 5.6x1.5 0.774
4.5+3.1 10.1+5.4 <0.001*
0.8+0.3 0.7+0.3 0.127
0.4+0.1 0.6+0.2 <0.001*
230.8+110.8 264.2+£112.5 0.117
55.5+£26.8 42.1+29.5 <0.001*
3.1+2.2 7.1£5.7 0.002*
8.1£3.7 9.8+5.7 0.247
85.8+6.5 86.1+7.1 0.468
88.8+17.4 91.2+17.7 0.392
1.7+0.8 2.1+1.2 0.279
0.35+0.03 0.36+0.02 0.301
89.8+39.9 98.3+£51.9 0.122
160.8+31.8 170.2+£32.8 0.133
62.4+£24.4 51.7£12.6 0.111
89.2+21.5 92.9+20.1 0.064
4.2+1.4 5.9+3.9 0.022%

Values are given as mean + SD or median (range) as indicated PCOS: Polycystic ovary syndrome, BMI: Body mass index, WHR: Waist-hip ratio, FSH: Follicle-stimulating hormone, LH:
Luteinizing hormone, 17-OHP: 17-hydroxyprogesterone, DHEAS: Dehydroepiandrosterone sulfate, SHBG: Sex hormone-binding globulin, HOMA-IR: Homeostasis model assessment
insulin resistance, QUICKI: Quantitative insulin-sensitivity check index, HDL: High-density lipoprotein, LDL: Low-density lipoprotein

*Significant difference

PCOS parameters and SCUBEL concentrations. These results
suggest that PCOS, in the absence of obesity and glucose
intolerance, results in increased platelet activation, even
in young women. To the best of our knowledge, this is the
first study to evaluate SCUBE1 levels in women with PCOS.
Although platelets are involved in fundamental processes
of vascular biology, excess platelet activation may lead to
platelet-mediated thrombosis and associated clinical ischemic
events. Several studies have investigated SCUBE1 as a marker

of platelet activation in such patients. Dai et al'”. reported
that SCUBE1 was elevated in patients with acute coronary
syndrome and acute ischaemic stroke compared with patients
with chronic coronary disease and healthy controls. These
findings were corroborated by Sonmez et al.,"® who reported
that the analysis of circulating SCUBE] levels provided useful
diagnostic information to distinguish patients with acute
coronary syndrome from those with non-coronary chest
pain. Given the relationship between platelet hyperactivity
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Age 0.036
BMI 0.106
WHR 0.176
Hirsutism score 0.022
FSH 0.078
LH 0.163
17-OHP 0.277
DHEAS 0.014
SHBG -0.238
Total testosterone -0.1
Free androgen index 0.054
Fasting insulin 0.086
Fasting glucose 0.163
2-h glucose 0.035
HOMA-IR 0.075
QUICKI -0.128
Total cholesterol -0.201
Triglyceride 0.084
HDL cholesterol -0.089
LDL cholesterol -0.248

Table 2. Correlations of SCUBE1 levels with clinical and biochemical parameters in the control and Polycystic ovary syndrome groups

0.824 0.029 0.856
0.458 0.149 0.189
0.272 0.049 0.666
0.893 0.163 0.152
0.627 0.013 0.909
0.309 0.018 0.875
0.079 0.048 0.676
0.932 0.099 0.387
0.134 0.164 0.261
0.534 -0.012 0.916
0.737 0.129 0.259
0.595 0.034 0.767
0.308 0.136 0.231
0.828 0.079 0.491
0.643 0.029 0.798
0.424 -0.001 0.995
0.209 -0.128 0.263
0.604 0.199 0.079
0.578 -0.054 0.636
0.119 -0.001 0.991

PCOS: Polycystic ovary syndrome, BMI: Body mass index, WHR: Waist-hip ratio, FSH: Follicle-stimulating hormone, LH: Luteinizing hormone, 17-OHP: 17-hydroxyprogesterone, DHEAS:
Dehydroepiandrosterone sulfate, SHBG: Sex hormone-binding globulin, HOMA-IR: Homeostasis model assessment insulin resistance, QUICKI: Quantitative insulin-sensitivity check index,

HDL: High-density lipoprotein, LDL: Low-density lipoprotein

and cardiovascular events, extensive interest has developed
regarding platelet function in women with PCOS. Dereli et
al."” demonstrated higher platelet aggregation induced by
adenosine diphosphate (ADP), collagen, and epinephrine in a
cohort of lean women with PCOS compared with those in age-
and BMI-matched controls. Of interest, platelet aggregation
was negatively correlated with insulin sensitivity. Rajendran et
al.?” found more ADP-induced platelet aggregation and less
platelet responsiveness to the inhibitory effects of nitric oxide
in lean and obese women with PCOS than in age-matched
controls. These authors suggested that hyperandrogenism
was responsible for impaired platelet function in women
with PCOS because no difference in platelet aggregation was
demonstrated between the lean and obese PCOS groups.
In contrast, Kahal et al.?" found no difference in baseline
platelet function, ADP-induced platelet aggregation, or
platelet responsiveness to the inhibitory effects of prostacyclin
between obese women with PCOS and BMI-matched controls.
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These equivocal data can be explained by the use of different
PCOS diagnostic criteria and techniques to assess platelet
function. In addition to the in vitro studies mentioned above,
several research groups have investigated in vivo platelet
activation biomarkers, such as P-selectin and platelet-derived
microparticles (PMPs), in patients with PCOS. P-selectin is
an adhesion molecule secreted extracellularly from platelet
alpha granules that is involved in platelet aggregation. Yildiz
et al.?? demonstrated that soluble P-selectin levels were
significantly higher in young, normal glucose-tolerant women
with PCOS than in age-and BMI-matched healthy controls.
On the other hand, no significant correlation was observed
between soluble P-selectin levels and any anthropometric or
biochemical parameter in the PCOS group. PMPs are small
vesicles released from the surface of activated or apoptotic
platelets as a result of membrane remodelling. PMPs are
highly procoagulant due to expression of phospholipids and
tissue factors on their outer membranes, which are the main
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initiators of the coagulation cascade. Koiou et al.****? reported
higher circulating PMP levels in lean and overweight/obese
women with PCOS compared with those in BMI-matched
controls. PMPs were correlated with serum testosterone
levels ©¥ and the mean number of ovarian follicles®?.

In the present study, serum total testosterone levels and FAI
weresignificantly higherin women with PCOS thanin controls.
Therefore, we speculate that higher SCUBEL levels in women
with PCOS may be attributable to hyperandrogenaemia.
However, we failed to show any correlation between SCUBE1
and total testosterone level, FAI, or any other clinical or
biochemical parameter in either the control or PCOS groups.
The reason for these results is linked to the fact that we
included only lean and normal glucose-tolerant subjects to
avoid any confounding effects of obesity and/or impaired
glucose tolerance on platelet function®?*®. Low-grade
systemic inflammatory activation in patients with PCOS may
contribute, at least in part, to increased SCUBEL level®”.
Indeed, SCUBEL levels increase in response to stimulation
by proinflammatory cytokines, such as interleukin-1f and
tumour necrosis factor-a®. Taken together, these findings
suggest that increased SCUBEL level is an independent
contributor to an increased risk of cardiovascular events in
women with PCOS, regardless of other traditional risk factors,
such as obesity, insulin resistance, and hyperandrogenism.

Study Limitations

The present study has several limitations. Our study design
was cross-sectional in nature, and long-term consequences
of increased SCUBEL level in women with PCOS were not
evaluated. Another limitation is that although SCUBE1
is derived mainly from platelets; we did not investigate
expression of this marker from those cells. Finally, our study
subjects were mostly young women; therefore, our results
may not be generalizable to older patients with PCOS.

Conclusion

Circulating SCUBE1 levels are elevated in young, lean,
glucose-tolerant women with PCOS compared with those in
healthy controls; thus, this protein may be an early biomarker
of cardiovascular disease later in life. Additional studies are
required to clarify the potential impact of SCUBEL in the
pathogenesis of PCOS and to investigate its association on
the cardiovascular risk of these patients.
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Modified abdominal packing method in “near miss” patients
with postpartum hemorrhages

Postpartum kanamali “near miss” hastalarda modifiye
abdominal packing yontemi
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® Cigdem Yayla Abide?, ® Evrim Bostanci Ergen’, ® ilter Yenidede', ® Ates Karateke?
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Abstract

Objective: To describe a more effective abdominal packing method in patients with disseminated intravascular coagulation following peripartum
hysterectomy due to postpartum hemorrhage (PPH).

Materials and Methods: The present retrospective and descriptive study was conducted to document six cases with refractory pelvic bleeding who
underwent a second surgery for PPH between January 2016 and December 2017 at Istanbul Zeynep Kamil Woman and Children Diseases Training and
Research Hospital.

Results: Karateke packing was performed to control intra-abdominal massive hemorrhages of five women who were referred to our clinic due to PPH
who had undergone peripartum hysterectomy and hypogastric artery ligation but hemostasis could not be provided. In addition, a case of hypovolemic
shock due to placenta percreta rupture in a woman who had also undergone an emergency hysterectomy and hypogastric artery ligation, which had failed.
Hemostasis was provided in all patients. No method-related complication developed.

Conclusion: Karateke packing is a very easy method to perform, it is more effective than the classic abdominal packing technique, with a low complication
rate, and most importantly, life-saving in patients undergoing a peripartum hysterectomy due to PPH and thereafter experiencing diffuse hemorrhage.
Keywords: Abdominal packing, peripartum hysterectomy, near miss

Oz

Amac: Postpartum kanama nedeni ile peripartum histerektomi yapilan ancak kanama kontrolti saglanamayan hastalarda daha etkili bir abdominal packing
yontemi tariflemek.

Gereg ve Yontemler: [stanbul Zeynep Kamil Kadin ve Cocuk Hastaliklarn Egitim ve Arastirma Hastanesinde Ocak 2016-Eylil 2017 tarihleri arasinda
dogum sonu kanama nedeniyle tekrarlayan cerrahi girisim uygulanan 6 pelvik kanamal olguyu retrospektif, gozlemsel ve tammlayici olarak inceledik.
Bulgular: Postpartum kanama nedeniyle klinigimize refere edilen ve peripartum histerektomi ve hipogastrik arter ligasyonu yapilan; ancak kanama
kontrolti saglanamayan bes olgu ile plasenta perkreata riiptiirti nedeniyle hipovolemik sokta olan ve acil histerektomi ve hipogastrik arter ligasyonu yapilan
bir olgunun intraabdominal masif kanamalarini kontrol etmek icin Karateke usulti packing yapildi. Ttim hastalarda kanama kontrol saglandi. Yonteme
bagh komplikasyon gelismedi.

Sonug: Sonug olarak Postpartum kanama nedeniyle peripartum histerektomi yapilan ve sonrasinda hayat tehdit eden difftiz kanamalarda Karateke packing
yontemi uygulanmast oldukgea kolay, klasik abdominal packing’ten daha etkili, komplikasyonu az ve herseyden ¢nemlisi hayat kurtaran bir yontemdir.
Anahtar Kelimeler: Abdominal packing, peripartum histerektomi, near miss

PRECIS: Karateke packing method can be used as the last life-saving method in patients with postpartum hemorrhage.
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Introduction

Postpartum hemorrhage (PPH) is the most common cause
of maternal death with high morbidity and mortality rates.
The maternal mortality rate has fallen in most countries
with advances in reaching blood and blood products,
multidisciplinary approaches to cases, and the development
of comprehensive protocols. In our country, this rate has
fallen from 0.28% to 0.14% in last 10 years"?. To maintain
sufficient circulation and tissue oxygen supply in PPH, and
to stop the hemorrhage simultaneously, interventions such as
uterotonic agents, use of Bakri balloon tamponade, B-lynch
suture, uterine artery or hypogastric artery ligation, uterine
artery embolization, and when necessary, hysterectomy in
addition to general obstetric procedures are life-saving®®. The
incidence of peripartum hysterectomy is 0.2/1000 deliveries in
developed countries; however, this rate is 4.43/1000 deliveries
in developing countries®”. Despite such efficient treatment
options in PPH, repeat laparotomies may be required to control
ongoing hemorrhage following a peripartum hysterectomy in
patients administered massive transfusion and developing
disseminated intravascular coagulopathy (DIC)®. Abdominal
packing is a classic technique that is frequently performed in
these “near miss” patients who have no other surgical option.
Abdominal packing exerts a mechanical pressure over the
low pressure venous and capillary vessels of intra-abdominal
deperitonized pelvic surfaces and the surgery region and saves
time for transfusion of necessary coagulation factors and
blood and blood products such as platelets required for the
provision of permanent hemostasis. Additionally, abdominal
packing gains time for the clearance of mediators preventing
intravascular coagulation by the kidney and liver, and
treatment of metabolic problems such as DIC, hypothermia,
acidosis, and hypovolemic shock occurring in a patient in
the intensive care unit®. As it was indicated in the review of
Touhami et al.,”’ the decision for pelvic packing is generally
taken in the event of the development of nonsurgically
controllable hemorrhage associated with clinical and
laboratory evidence of coagulopathy and not being able to
replace blood loss sufficiently despite continuous hemorrhage
after an emergency peripartum hysterectomy. Accordingly, the
procedure of pelvic packing may be considered as a “rescue
ending procedure”.

Indications for pelvic packing after emergency peripartum
hysterectomy

- Hemodynamically unstable patient without optimal
resuscitation®”

- Stabilization of the patient to enable transfer to an adequate
structure”

- Post hysterectomy hemorrhage with a free interval®:!?

- Diffuse vaginal laceration related to pelvic bleeding*!¥

- Presence of extensive hematoma in the absence of the
possibility of embolization®!¥
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In this study, we aimed to describe a new packing method
that we considered as a more effective method in hemorrhage
cases requiring a peripartum hysterectomy due to PPH after
delivery and in “near miss” patients in whom hemostasis
could not be provided despite peripartum hysterectomy and
who have no other surgical option and require more than one
surgery to control the hemorrhage.

Materials and Methods

The present retrospective, observational, and descriptive
study was conducted to document patients who had a PPH
between January 2016 and December 2017 at Zeynep Kamil
Research and Training Hospital. The study protocol was
approved by the Zeynep Kamil Women and Children Research
Hospital local ethics committee (approval number: 120-
2015). Informed consent was provided by all participants. A
need for intervention had occurred due to a severe PPH in a
total of 310 patients. One hundred sixty-four patients (53%)
were referred from external centers. Surgical intervention was
performed in the external center in 33 patients. The causes
of PPH were as follows: postpartum atony in 212 patients,
placental invasion anomalies in 81 patients, a uterine rupture
in 7 patients, severe retroperitoneal hematoma secondary
to lower genital tract injury in 8 patients, and uterine
inversion in 2 patients. The causes of PPH and demographic
characteristics of patients are shown in Tables 1 and 2.
The following interventions were performed: Bakri balloon
tamponade in 50 patients, pelvic devascularization and
compression suture in 105 patients, local uterine resection
in 33 patients, and peripartum hysterectomy in 122 patients.

Statistical Analysis

A new abdominal packing technique was performed as
the final method in six patients undergoing surgery for at
least a second time for PPH but not controlled with classic
hemostatic methods for whom all surgical methods were
exhausted. The data obtained from the study were analyzed
using the Statistical Package for the Social Sciences software
package (SPSS version 10.0) and the results are expressed as
mean + standard deviation.

Results

The packing technique was performed in five women in
whom hemostasis could not be achieved despite a peripartum
hysterectomy, and in a patient who presented to the emergency
department with the clinical picture of hypovolemic shock
due to placenta percreta rupture. Relaparotomy had a severe
risk for these 6 “near miss” patients. Therefore, to create
a more effective compression considering that sufficient
compression could not be provided, a new packing method
(Karateke packing) was performed. The packing decision in
these patients was made by the obstetric emergency bleeding
team of our clinic. The demographic characteristics of these 6
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patients are presented in Table 3. The packing technique used
by the obstetric bleeding team was performed in the following
steps: In Karateke packing, a 1 cm incision is performed in
the posterior vaginal wall 1-2 cm from the sutured vaginal
cuff, and a Bakri balloon is placed into the abdomen by
pulling through the vagina. Six to seven soaked and squeezed
near hot sponges are wrapped circularly around the balloon
(Figure 1) and then the Bakri balloon is inflated with 500-
1000 mL saline and put in traction through the vaginal route
(Figure 2). Thus, abdomen of the patient becomes filled
with sponges around the inflated Bakri balloon. The balloon

Table 1. Characteristics of the patients who underwent peripartum
hysterectomy because of postpartum hemorrhage (n=310)

Age 32.2+4.57
Gravida 3
Parity 2

Previous cesarean sections

No 83 (27%)
Yes 227 (73%)
History of repeat C/S 85 (27%)
Gestational week 36

Mode of delivery

Cesarean delivery 183 (59%)

Vaginal delivery 127 (41%)
Hospital stay (days) 105
Preoperative Hct, % 35 (12-47)
Preoperative platelet count 168742+66800

Hct: Hematocrit, C/S: Cesarean sections

Table 2. The causes of postpartum hemorrhages and patients
requiring transfusion

Postpartum hemorrhage n

Atony 212
Placenta accreta 81
Retroperitoneal hematoma 8
Uterine rupture 7
Uterine inversion 2

Massive blood cell transfusion 69 (5-30 Unit)
32 (8-100 Unit)
86 (220 g)

2(8-16 g

Platelet transfusion
Fibrinogen
rFVIla*

*rFVIla: Recombinant Factor VII a

exerts compression on the underlying sponges by means
of vaginal traction and therefore the pressure is transferred
to all surfaces of the surgical region at the same rate and
efficiently. In this way, bleeding stops in vascular structures
and hemostasis is provided (Figure 3). The distal part of the
balloon, under sufficient traction, is fixed to the leg of the
patient. Thereafter, the skin is closed without closing the
abdominal fascial layers. To prevent Compartment syndrome
and perfusion failure of the lower extremities, maintenance
perfusion is allowed by releasing the tension on the shaft of
the Bakri balloon minimally with 2 hour intervals during the
postoperative period. In the event of continuance of bleeding,
the balloon is inflated more, more traction is applied, and
compression on the underlying sponges is increased. This
procedure is continued until hemostasis is provided.

The depacking procedure was performed in all patients
after coagulation parameters returned to the normal range

Figure 1. Soaked and squeezed near-hot sponges are wrapped
circularly around the balloon

Table 3. Characteristics of the patients requiring multiple surgeries
and abdominal packing following peripartum hysterectomy (n=6)

Mean
Age 33.33x4.27
Gravida 4
Parity 3
Gestational week 372
Mode of delivery
Cesarean delivery 3
Vaginal delivery 3
Hospital stay (days) 105
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and cessation of intra-abdominal hemorrhage following
blood and blood products replacement. Preoperative and
postoperative laboratory parameters of all our patients
are shown in Table 2. In our first patient who received
Karateke packing, bilateral hypogastric artery ligation,
and B-Lynch suture were performed via laparotomy due to
postpartum uterine atony and there was no intra-operative
bleeding. A peripartum hysterectomy was performed with
a second laparotomy because 2000 mL/h bleeding occurred
through the drain of the patient in the intensive care unit
postoperatively. Upon continuance of intra-abdominal diffuse
bleeding, classic packing was performed perioperatively with
6 pads and the abdomen was closed. At the postoperative 1%
hour, the total drained fluid volume was 1500 cc in the drain
bag, and a third laparotomy was performed. Karateke packing
was performed as the final intervention because there was no
surgical option to control the bleeding in the 3™ surgery. In
this patient, blood loss of 500 mL/24 h was observed through
the drain in the intensive care unit postoperatively.

Peripartum hysterectomy and hypogastric artery ligation were
performed in three of our patients due to postpartum atony
and peripartum hysterectomy, and bilateral hypogastric artery
ligation was performed in one of our patients due to uterine

Table 4. Clinical features of the patients requiring multiple surgeries and abdominal packing following peripartum hysterectomy (n=06)

atony and broad ligament hematoma. Upon observation of
severe bleeding through the drains of patients followed up in
the intensive care unit postoperatively, Karateke packing was

performed in a second surgery.

Figure 2. Bakri balloon is inflated with 500-1000 mL saline and
put in traction through the vaginal route

Diagnosis Operations Bleeding after Transfused Complications Hospital stay
hysterectomy blood (days)
products
Preeclampsia, abruptio 1. B-lynch + hypogastric artery 1300 mL/h RBC: 16 Acute tubular 20
placenta -postpartum ligation FFP: 28 necrosis +
atony 2. Hysterectomy + classic Platelet: 100 Sheehan’s
abdominal packing WBC: 14 syndrome
Fib: 20
Abruptio placenta- Hysterectomy + hypogastric artery 1000 mL/h RBC: 5 - 6
postpartum atony ligation FFP: 8
Platelet: 8
Fib: 4
Postpartum atony Hysterectomy + hypogastric artery 1500 mL/h RBC: 12 Reversible acute 12
ligation FEP: 16 tubular necrosis
Platelet: 32
Fib: 16
Abruptio placenta- Hysterectomy + hypogastric artery 1000 mL/h RBC: 9 - 10
postpartum atony ligation FEP: 12
Platelet: 10
Fib: 16
Placenta percreta- Hysterectomy + hypogastric artery 1000 mL/h RBC: 19 Maternal death 3
uterine rupture ligation FEP: 20
Platelet: 24
Fib: 16
Postpartum atony Hysterectomy + hypogastric artery 750 mL/h RBC: 8 - 6
ligation FFP: 10
Platelet: 9
Fib: 16

RBC: Red blood cell, FFP: Fresh frozen plasma, Fib: Fibrinogen, WBC: White blood cell
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Figure 3. Bleeding stops in vascular structures and hemostasis
is provided

Table 5. Laboratory values before vs after abdominal packing

Preoperative Postoperative

Hemoglobin, g/dL 4.86+0.7 (4-6) 7.33+1.21 (6-9)

Hematocrit 173 (12-22) 21.8+3 (19-27)

Platelet count, count/mm®  66.500+26.000  116.000+38.000

INR 1.78+0.1 (1.6-2) 1.28+0.17
(1.1-1.6)

Fibrinogen 108+33.8 230+33.8

(70-150) (198-260)

INR: International normalized ratio

Our last patient was brought to our emergency outpatient
clinic directly, she was unconscious with fixed dilated pupils
due to placenta percreta rupture at the 34" gestational week
of pregnancy. Peripartum hysterectomy and bilateral iliac
artery ligation were performed in this patient in an emergency
laparotomy. Upon continuance of diffuse bleeding from the
peritoneal surfaces and surgical site, Karateke packing was
performed. Active bleeding was not observed through the
drain in the intensive care unit postoperatively. However, the
patient was diagnosed as having cerebrovascular hypoxia at
the postoperative 3™ day and died of cardiac arrest on the
same day. The clinical characteristics of these patients are
presented in Tables 4 and 5.

Discussion

Pelvic packing techniques can be divided into 2 types: pads or
roller gauze (sterile pads bound by suture threads or wrapped
in a sterile bag) and balloon pack (Foley catheter or Bakri
balloon). There is a difference in physical structure between
these 2 types with practical consequences. First, it is easier

and faster to assemble and apply the balloon pack because
it is ready to be inflated and used immediately, but the pack
formed by pads needs to be arranged and connected. Second,
it is easier to adjust to match the size of the balloon packs to
the size of the hemorrhagic areas with inflation or deflation of
the balloon, but the addition or withdrawal of a pad from the
constituted pack may be complicated?. Our packing method
is important in regards to being the first to apply two methods
in combination, as reported by Touhami et al.”. The strength
of our study is that all of the patients referred to our clinic from
external centers comprised “near miss” patients who require
massive blood transfusion due to delayed surgical intervention.
Classic abdominal packing is not sufficient to stop bleeding.
The success of the treatment depends on the success of
concurrent medical treatment, intensive care support therapy,
and particularly the blood and blood product replacement
protocols used. Karateke packing combines the methods
defined by Naranjo-Gutiérrez et al.'? and Charoenkwan K.,
Karateke packing is more efficient than the classic packing
technique and is simpler and more easily applied compared
with the method defined by Naranjo-Gutiérrez et al.". In a
study, packing was performed due to postpartum bleeding
associated with uterine atony but hypogastric artery ligation
was not performed in one of three patients in whom the Kittipat
method was performed®’. At the same time, a complicated
clinical picture such as DIC did not accompany this case.
Therefore, the efficiency of the method defined by Kittipat
in patients developing DIC and requiring massive blood and
blood product transfusions such as ours is controversial'V.
There is no consensus in the literature regarding the number
of sponges required to provide hemostasis related with
packing. If the sponges are not squeezed sufficiently, bleeding
may continue and packing may result in failure. In the study
performed by Deffieux et al.," the authors failed to determine
the required number of pads in a successful packing treatment.
In Karateke packing, the compression strength exerted on the
area of bleeding can be increased with the same number of
sponges by increasing the traction force and volume of the
intra-abdominal balloon. Thus, mechanical pressure applied
to bleeding foci can be increased without having to perform
relaparotomy to increase the number of sponges. Deffieux et
al."” reported the success rate of abdominal packing as 62% in
their study. Packing failed in 38% of cases and death occurred
in 1399, In our series, hemostasis was provided with Karateke
packing in all 6 patients including a patient in whom bleeding
could not be controlled with classic abdominal packing. David
Richardson et al."® reported that the mortality rate decreased
by one-third when abdominal packing was performed in the
early period after liver injury. However, the success rate of
classic packing would be low in “near miss” patients who are
referred in a complicated condition like in our patients. Besides
that, Compartment syndrome, which is commonly mentioned
in the literature when intra-abdominal pressure exceeds
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the limit of 20 mm Hg, may develop and this is a serious
complication that requires relaparotomy”'®. In our method,
both abdominal fascial layers are not closed and decompression
can be provided by releasing the distal tip of the Bakri balloon
or by lowering the volume of the balloon when compartment
syndrome develops. Symptoms of Compartment syndrome
occurred in none of our patients. The depacking procedure
is another important problem in abdominal packing. There
is no consensus in the literature on this subject. However, it
was reported that performing depacking after 24-48 hours
reduced the recurrence rate of bleeding. Nicol et al.1"” reported
that less bleeding occurred if depacking was performed after
24-48 hours; however, Caruso et al."? reported that risk for
bleeding increased when sponges were removed earlier than
36 hours. Keeping sponges intra-abdominally for a long time
may provide hemostasis but it can cause intra-abdominal
adhesions and serious intra-abdominal infection. Abikhaled
et al.?? reported that the rate of abdominal abscess and death
was lower when abdominal sponges were kept in situ less
than 72 hours in 35 women with abdominal injuries. In our
patients, the depacking procedure was performed when the
bleeding through abdominal drain stopped and DIC laboratory
findings regressed (international normalized ratio: <1.2,
fibrinogen: >200, hemoglobin: >7). To prevent bleeding from
the tissue while removing sponges adhered to visceral organs
and surgical site, sponges should be soaked with a hot saline
solution, ensured to be separated from the tissue, and removed
with slow and gentle movements. The limitation of our method
is the need for relaparotomy for the removal of the balloon and
sponges.

Conclusion

Karateke abdominal packing is a very easy method to perform,
more effective than the classic abdominal packing technique,
with a low complication rate, and most importantly, life-
saving in patients undergoing a peripartum hysterectomy due
to PPH and thereafter experiencing diffuse hemorrhage.
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The effect of first trimester hemoglobin levels on pregnancy
outcomes
Ik trimester hemoglobin seviyelerinin gebelik sonuclarina etkisi

® Burcu Din¢gez Cakmak, ® Ulkii Ayse Tiirker, ® Sonay Oztas, ® Melis Arik, ® Emin Ustiinyurt

University of Health Sciences, Bursa Yiiksek Ihtisas Training and Research Hospital, Clinic of Obstetrics and Gynecology, Bursa, Turkey

Abstract

Objective: The relationship between hemoglobin levels and pregnancy outcomes is still a challenging issue. There is a supported opinion about the
increased adverse pregnancy outcomes both with low and high hemoglobin levels. In this study, we aimed to evaluate this association for first trimester
hemoglobin levels in a Turkish population.

Materials and Methods: In this retrospective study, 1306 women who were followed up during their pregnancy and gave birth in our clinic were enrolled.
The patients were divided into three groups: hemoglobin <11 g/dL (n=490), 11< hemoglobin <13 g/dL (n=673), and hemoglobin 213 g/dL (n=143).
The hemoglobin <11 g/dL group was classified into two subgroups as hemoglobin <9 g/dL (n=64) and hemoglobin >9 g/dL (n=426). Demographic
characteristics, first trimester hemoglobin levels, gestational age at delivery and mode, birth weight, Apgar scores, and pregnancy outcomes were recorded
and compared between the groups.

Results: Pregnancy-induced hypertension, preterm birth, neonatal intensive care unit admission, birth weight, gestational age at delivery, Apgar scores, and
postpartum hemorrhage were significantly different between the three groups. In the pairwise comparison, gestational age at delivery, birth weight, and first
minute Apgar scores were higher in the 11< hemoglobin <13 g/dL group, and pregnancy-induced hypertension was more common in the hemoglobin >13
g/dL group as compared with the others. Moreover, the preterm delivery rate was highest in the hemoglobin 213 g/dL (26.6%) group and lowest (7.3%)
in the 11< hemoglobin <13 g/dL group. The neonatal intensive care unit admission rate was higher both the hemoglobin <11 g/dL and hemoglobin =13 g/
dL groups. Postpartum hemorrhage was more common in the hemoglobin <11 g/dL group as compared with the other groups. Furthermore, pregnancy-
induced hypertension was more common in the hemoglobin <9 g/dL subgroup (p=0.012).

Conclusion: In conclusion, both low and high hemoglobin levels are related with adverse pregnancy outcomes. We suggest that hemoglobin levels must
be screened during pregnancy to provide maternal and fetal well-being.

Keywords: First trimester, hemoglobin, pregnancy outcome

Oz

Amac: Hemoglobin seviyeleri ve gebelik sonuclar arasindaki iliski halen celiskili bir konudur. Hem yiiksek hem de diisitk hemoglobin seviyelerinde
artan olumsuz gebelik sonuclar olduguna dair kantlar bulunmaktadir. Bu calismada, Ttirk popiilasyonunda ilk trimester hemoglobin seviyesi ve gebelik
sonuglar iligkisi degerlendirilmistir.

Gerec ve Yontemler: Bu retrospektif calismaya gebelik takipleri ve dogumu klinigimizde gerceklestirilen 1306 hasta dahil edildi. Hastalar hemoglobin
<11 g/dL (n=490), 11< hemoglobin <13 g/dL (n=673) ve hemoglobin 213 g/dL (n=143) olmak tizere 3 gruba ayrldi. Hemoglobin <11 g/dL grubu da
kendi i¢inde hemoglobin <9 g/dL (n=64) ve hemoglobin >9 g/dL (n=426) olmak tizere 2 alt gruba ayrildi. Demografik ¢zellikler, ilk trimester hemoglobin
seviyeleri, dogum haftast, sekli ve kilosu, Apgar skorlar1 ve gebelik sonuclan kaydedilerek gruplar arasinda karsilastirildi.

Bulgular: Gebeligin indtikledigi hipertansiyon, preterm dogum, yenidogan yogun bakim tinitesi ihtiyaci, dogum kilosu, dogum haftasi, Apgar skorlar1 ve
postpartum kanama siklign ti¢ grup arasinda anlamh olarak farkls idi. Tkili grup karsilasuirmasinda, dogum haftasi, dogum agirhig ve birinci dakika Apgar
skorlar 11< hemoglobin <13 g/dL grubunda daha yiiksek iken, gebeligin indiikledigi hipertansiyon hemoglobin 213 g/dL grubunda diger gruplardan
daha sikti. Ayrica, preterm dogum hemoglobin 213 g/dL grubunda en ytiksek (26,6%); 11< hemoglobin <13 g/dL grubunda en dusiik (7,3%) oranda
saptandt. Yenidogan yogun bakim tinitesi ihtiyact hem hemoglobin <11 g/dL hem de hemoglobin 213 g/dL grubunda daha ytiksekti. Postpartum kanama,
hemoglobin <11 g/dL grubunda diger gruplara oranla daha sikt1. Ayrica, gebeligin indtikledigi hipertansiyon hemoglobin <9 g/dL alt grubunda daha sik
olarak gozlendi (p=0,012).
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Sonug: Sonug olarak, hem dustik hem de yiiksek hemoglobin seviyeleri olumsuz gebelik sonuglariyla iligkilidir. Bu nedenle, maternal ve fetal iyilik halinin
saglanmast icin gebelikte hemoglobin seviyelerinin izlenmesi gerektigi kanaatindeyiz.

Anahtar Kelimeler: {lk trimester, hemoglobin, gebelik sonuclar

PRECIS: In this study, it is maintained that hemoglobin levels must be screened during pregnancy because both low and high

hemoglobin levels are related with adverse pregnancy outcomes.

Introduction

Pregnancy has various effects on hematologic parameters. It is
well known that hemoglobin (Hb) levels decrease during the
first trimester, reaching minimum values in the late second
trimester and tend to increase during the third trimester of
pregnancy”. Therefore cut-off levels for determining anemia
differ from healthy reproductive women. The World Health
Organization (WHO) defines anemia as Hb levels <11.0 g/
dL in the first and third trimesters and <10.5 g/dL in the
second trimester in pregnant women®. Recently, there was
a supported opinion about the relationship between anemia
and adverse pregnancy outcomes. Several studies claimed
that maternal anemia was risk factor for adverse pregnancy
outcomes such as low birth weight (LBW), postpartum
hemorrhage (PPH), cesarean section (CS), and preterm birth
(PB)®. Unfortunately, there are conflicting results about this
issue. In another study, it was demonstrated that moderate
or severe anemia was related with small-for-gestational-age
infants, and patients with mild anemia were found to have
uneventful pregnancy outcomes. Moreover, it was reported
that preterm delivery and LBW were not increased in women
with Hb 8-10.9 g/dL™. Another interesting finding of the
recent studies is the risk of adverse pregnancy outcomes in
pregnancies with high Hb levels. In pregnancy, both total
erythrocyte number and plasma volume increase, but Hb
levels decrease according to the higher increment in plasma
volume. This condition provides placental perfusion with
reduced blood viscosity®. A high Hb concentration during
pregnancy could result in placental infarcts due to the
increased viscosity. As a consequence, these pregnancies can
be complicated with pregnancy-induced hypertension (PIH),
fetal growth restriction, and perinatal death®®. The association
between Hb levels and adverse pregnancy outcomes differs by
trimesters. However, it is more evident in early pregnancy for
low Hb levels, and it is evident in all trimesters for high Hb
concentrations”. There are limited data about the relationship
between adverse pregnancy outcomes and Hb levels in the
first trimester of pregnancy in the Turkish population. In the
present study, we evaluated the effect of first trimester Hb
levels on pregnancy outcomes in our population.

Materials and Methods

This study was designed as a retrospective, observational,
cross-sectional study. It was conducted in a university-
affiliated training and research hospital between January 2016
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and May 2017. Ethics committee approval is unnecessary for
retrospective studies in our country. Our study complies with
the Declaration of Helsinki.

A total of 1306 women who were followed up during their
pregnancy and gave birth in our clinic were enrolled in the
study. First, patients were divided into three groups: Hb
<11 g/dL (n=490), 11< Hb <13 g/dL (n=673), and Hb =13
g/dL (n=143). Then, the Hb <11 g/dL group was classified
into two subgroups as Hb <9 g/dL (n=64) and Hb >9 g/dL
(n=426). The exclusion criteria for patient selection were
determined as follows; unregular antenatal visits, lack of
delivery data, absence of first trimester Hb values, age <16 and
>40 years, multiple pregnancies, congenital malformations,
pregnancies with history of diabetes mellitus, hepatic and
renal failure, thyroid diseases, any uterine malformations,
previous complicated pregnancy, alcohol and cigarette use,
any prior placental abnormalities and PPH. Demographic
characteristics of the study population such as age, gravida,
parity, and gestational age at delivery and birth weight were
recorded. Also, first trimester Hb levels were obtained from
medical records. In our hospital, Hb levels are determined
using a Coulter LH780 Analyzer (Beckman Coulter Ireland
Inc, Mervue, Galway, Ireland). Pregnancy outcomes were
compared between the groups. The main perinatal outcomes
were accepted as stillbirth, gestational diabetes mellitus
(GDM), PIH, PB, neonatal intensive care unit (NICU)
admission, PPH, CS, and low Apgar scores, and these
outcomes were obtained from hospital records. Stillbirth was
judged as the death of a fetus during delivery®. GDM was
established as if one or more of the followings were increased
in the 75 g oral glucose tolerance test: fasting glucose 292
mg/dL, 2180 mg/dL at 1 hour, and 2153 mg/dL at 2 hours®.
PIH was named as systolic blood pressure 2140 mm Hg and/
or diastolic pressure 290 mm Hg after the 20" gestational
week, and PB was defined as births that occured between the
24-37™ gestational weeks'*!V. Neonates with shorter than
32 weeks of gestation, transient problems, cardiorespiratory
monitoring requirement or presence of Respiratory Distress
syndrome, severe jaundice, neonatal sepsis, and conditions
requiring exchange transfusion were admitted to the NICU.
PPH was defined as having a blood loss of 2500 mL after
vaginal delivery or 21000 mL after CS within 24 hours of
delivery?.

Statistical Analysis

Statistical analyses were performed using the Statistical
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Package for the Social Sciences statistical software version
23.0 (SPSS, Chicago, IL). All data are reported as mean =
standard deviation, median [minimum (min), maximum
(max)] values or in percentages. The Shapiro-Wilk test and
probability plots were used to evaluate whether the variables
followed normal distribution. The chi-square test and
Fisher’s exact test were performed to evaluate the relationship
between categorical variables. According to the normality test
results, the Mann-Whitney U test was used for continuous
non-normally distributed variables, and the independent
t-test was used for continuous normally distributed variables
to compare the variables between two groups. For comparing
more groups, the non-parametric Kruskal-Wallis test was
performed, and the Bonferroni-Dunn procedure was used
to compare statistically significant parameters between two
groups. Moreover, for normally distrubuted variables, one-
way ANOVA analysis was performed to compare the variables
between more than two groups. A p value of <0.05 was
determined as statistically significant.

Results

The mean age of all study participants was 27.24+6.21
years. The median gravida was 2 (min=1, max=10) and
parity was 1 (min=0, max=8). The mean gestational age at
delivery was 38.16+2.37 weeks and the mean birth weight
was 3134.78+000.96 grams. The demographic data and
pregnancy outcomes of three main groups were compared
and are presented in Table 1. PIH, PB, NICU admission, birth
weight, gestational age at delivery, Apgar scores, and PPH
were significantly different between the three groups. In the

pairwise comparison; gestational age at delivery, birth weight,
and first-minute Apgar scores were significantly higher
in 11< Hb <13 g/dL group, and PIH was more common in
the Hb 213 g/dL group as compared with the other groups.
Moreover, the PB rate was highest in the Hb 213 g/dL (26.6%)
group and was lowest (7.3%) in the 11< Hb <13 g/dL group.
The NICU admission rate was significantly higher in both the
Hb <11 g/dL and Hb 213 g/dL group as compared with the
11< Hb <13 g/dL group. Furthermore, PPH was significantly
more common in the Hb <11 g/dL group as compared
with the other groups. The comparison of demographic
characteristics and pregnancy outcomes between the Hb <9
g/dL and 9< Hb <11 g/dL group is shown in Table 2. There
was no difference between the two groups according to
gravida, parity, age, gestational age at delivery, birth weight,
Apgar scores, stillbirth, GDM, PB, CS, NICU admission, and
PPH rates. Contrary to these, PIH was significantly higher in
the Hb <9 g/dL group (p=0.012).

Discussion

The main findings of the study were as follows: PTH was more
common in the high Hb group, and the incidences of PB and
NICU admission were higher both in the high and low Hb
groups. Moreover, PPH was common in the low Hb group.
Gestational age at delivery, birth weight, and first-minute
Apgar scores were significantly higher in the 11<Hb <13 g/dL
group, and there was no difference according to pregnancy
outcomes between the very low and low Hb groups, except
PIH. During pregnancy, many hormonal changes occur to
provide adequate blood flow from the maternal to the fetal

Table 1. Demographic characteristics and pregnancy outcomes of all study groups

Hb <11 g/dL (n=490)

11< Hb <13 g/dL (n=673)

Hb >13 g/dL (n=143)  p

Age (years) 26.97£6.07 27.45+6.33 27.17+6.12 0.410
Gravida (n) 2 (1-8) 2 (1-10) 2 (1-9) 0.887
Parity (n) 1 (0-5) 1 (0-7) 1 (0-8) 0.465
Gestational age at delivery (week)  37.78+2.62 38.6£1.95 37.43+2.8 <0.001
Birth weight (grams) 2992.8+635.1 3269.2+512.7 2988.3+713.3 <0.001
Stillbirth (n, %) 8 (1.6%) 7 (1.0%) 3 (2.1%) 0.511
GDM (n, %) 27 (5.5%) 35 (5.2%) 8 (5.6%) 0.965
PIH (n, %) 31 (6.3%) 23 (3.4%) 21 (14.7%) <0.001
Preterm birth (n, %) 78 (15.9%) 49 (7.3%) 38 (26.6%) <0.001
Cesarean section (n, %) 209 (42.7%) 259 (38.5%) 70 (49.0%) 0.051
NICU admission (n, %) 60 (12.2%) 36 (5.3%) 25 (17.5%) <0.001
Apgar 1 min 8.69x1.37 8.83x1.04 8.65+1.44 0.005
Apgar 5" min 9.67+1.4 9.81+1.08 9.62+1.58 0.012
PPH (n, %) 63 (12.9%) 37 (5.5%) 13 (9.1%) <0.001

GDM: Gestational diabetes mellitus, Hb: Hemoglobin, NICU: Neonatal intensive care unit, PIH: Pregnancy-induced hypertension, PPH: Postpartum hemorrhage
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Table 2. Demographic characteristics and pregnancy outcomes of Hb <9 g/dL and 9< Hb <11 g/dL groups

Hb <9 g/dL (n=64)

Age (years) 28.14+7.16
Gravida (n) 2 (1-7)

Parity (n) 1 (0-5)
Gestational age at 37.56+2.51
delivery (week)

Birth weight (grams) 2958.5£617.3
Stillbirth (n, %) 2 (3.1%)
GDM (n, %) 3 (4.7%)

PIH (n, %) 9 (14.1%)

13 (20.3%)
29 (45.3%)
10 (15.6%)

Preterm birth (n, %)
Cesarean section (n, %)

NICU admission (n, %)

Apgar 1 min 8.61+1.66
Apgar 5" min 9.53+1.82
PPH (n,%) 8 (12.5%)

9< Hb <11 g/dL (n=426) p

26.79+5.88 0.154
2(1-8) 0.600
1(0-4) 0.832
37.81:2.64 0.291
2997.9+638.2 0.641
6 (1.4%) 0.281
24 (5.6%) 0.999
22 (5.2%) 0.012
65 (15.3%) 0.303
180 (42.3%) 0.645
50 (11.7%) 0.376
8.7+1.32 0.948
9.69:1.33 0.771
55 (12.9%) 0.927

GDM: Gestational diabetes mellitus, Hb: Hemoglobin, NICU: Neonatal intensive care unit, PIH: Pregnancy induced hypertension, PPH: Postpartum hemorrhage

unit. One of these changes is increased plasma renin and
decreased atrial natriuretic peptide levels. Also, erytropoetin
secretion tends to increase and results in a rise in red blood
cell mass. On the other hand, plasma volume expands nearly
50% and consequently, Hb levels decrease. Disturbance of
these mechanism leads to hemoconcentration and high Hb
levels!>!. PIH is still an important cause of maternal and fetal
mortality and morbidity. Although the underlying mechanism
has not been fully elucidated, recent studies have shown that
increased Hb levels leading to vasoconstriction is one of the
mechanisms of PIH". Also, the loss of protein and increment
in vascular permeability causes a decrement in intravascular
volume and high Hb concentrations in preeclampsia®. In a
study by Pritchard et al.,"” the average hematocrit was higher
in preeclampsia as compared with healthy pregnant women.
In other studies, a significant relationship between high first-
trimester Hb levels and preeclampsia was demonstrated'®1%.
Similarly, in this present study, PIH was more common with
high Hb levels. We and others suggest that the changes of
hematologic changes in PIH start early in the first trimester
and monitoring Hb levels could be used to follow up
pregnancies at high risk for uteroplacental insufficiency.”
Recent studies evaluating the PB risk in pregnant women in
relation to Hb levels had conflicting results. Scanlon et al.,"*¥
who divided the patient group into 7 levels as very low, low,
low-normal, normal (reference group), high-normal, high,
and very high Hb groups showed that patients with a first-
trimester Hb concentration below the reference range had an
elevated risk of PTB. Furthermore, in a study of a Chinese
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population, elevated PB risk was found in the low first-
trimester Hb group®!??. On the other hand, no relationship
was found between PB and first-trimester Hb levels in the
study of Hamalainen et al.*®. For high Hb levels, Zhang et
al.?? found reduced risk for PB, and other studies claimed
that no association was present between PB and high Hb
levels.">*¥ Zhou et al.*® reported slightly increased risk
for PB with high Hb levels. In this present study, PB rates
were higher with both low and high Hb levels. Moreover,
NICU admission rates were higher in both the high and
low Hb groups, which could be related to prematurity and
accompanying conditions. PH is one of the leading causes
of maternal mortality. Oxygen and Hb transportation is the
cornerstone of uterine contractions and it is claimed in the
literature that anemic patients were more likely to experience
uterine atony due to the absence of these mechanisms?¢27.
In the study of Sehgal et al.,” pregnant women with mild-to-
moderate anemia were found to have more PPH. Similar to
their study, we demonstrated that patients with Hb <11 g/dL
had more PPH as compared with those in the 11<Hb <13 g/
dL and Hb =13 g/dL groups. There is no consensus about iron
replacement, to whom and how many milligrams should be
given in pregnancy. The WHO recommends 30-60 mg daily
iron during pregnancy. These data were based on the reduced
risk of LBW with daily iron supplementation, increased risk
for adverse effects, and adverse pregnancy outcomes for high
Hb levels®52?. Supporting these recommendations, we found
higher birth weights and Apgar scores, and lower PB in the
11< Hb <13 g/dL group and we suggest that appropriate
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Hb levels with iron supplementation must be constituted
to provide maternal and fetal well-being. However, we did
not investigate the effects of iron supplementation on our
pregnancy outcomes, which is one of the major limitations
of our study. Another interesting finding of our study was
that there was no difference with regard to pregnancy
outcomes between the very low and low Hb groups, except
PIH. A few studies that investigated the effects of severe or
moderate anemia demonstrated that patients with moderate
and severe anemia were more prone to uterine atony and
PPH®*2". Pregnant women with mild anemia are generally
expected to have uneventful pregnancies if well managed
with iron supplementation®. Another study showed that Hb
8-10.9 g/dL was not associated with an increased PB and LBW
risk?23%. We suggest that our non-significant results between
the very low and low Hb groups might be related to the small
patient population with severe anemia.

Study Limitation

This study has several limitations. First, we did not investigate
the effects of iron supplementation on our pregnancy
outcomes. Second, we had small patient population with very
low Hb levels to compare the pregnancy outcomes between
low and very low Hb levels. Lastly, we only evaluated the
first trimester Hb levels and it might be more appropriate to
clarify the relationship between all trimester Hb levels and
pregnancy outcomes.

Conclusion

In conclusion, both low and high Hb levels are related with
adverse pregnancy outcomes. To provide maternal and fetal
well-being, we must routinely screen the first trimester Hb
levels and think about supplementing iron if it is appropriate.
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Early-onset neonatal infection in pregnancies with prelabor
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Kosova’da erken membran riiptiirii olan gebelerde erken
baslangicli neonatal enfeksiyon: Onemli bir sorun
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Abstract

Objective: Prelabor rupture of membranes (PROM) is a common event in obstetrics that has a major impact in pregnancy outcome. This condition is linked
to a number of pregnancy and birth complications with early-onset neonatal infection (EONI) being one of the major threats. This study was undertaken
to determine the rate of neonatal infection in newborn infants with a maternal history of PROM and to evaluate the association of risk factors with neonatal
infection following PROM.

Materials and Methods: A cross-sectional descriptive design was used to analyze a population of 200 pregnant women presenting to the Obstetrics
and Gynecology Tertiary Center in Kosovo (between 2013 and 2015) with PROM who gave birth to single newborns. Data including demographic
characteristics, neonatal outcome, and risk factors for infectious neonatal morbidity were recorded and analyzed.

Results: The study included 200 pregnant women with PROM and their newborns. Participant demographics included: the majority were young, aged
between 20 and 29 years (67%), primiparous (67.5%), unemployed (92%), completed secondary level of education (83%), and with middle socioeconomic
status (86%). Overall, 13% of the newborns had early-onset neonatal infection, and sepsis was proven in 5% of cases. Newborns of mothers with risk factors
such as preterm (<37 weeks) PROM, low gestational weight at birth, prolonged rupture of membranes, maternal colonization, and low Appearance, Pulse,
Grimace, Activity, Respiration score at birth had higher rates of infection compared with newborns of mothers without these risk factors.

Conclusion: The rate of EONI in pregnancies complicated with PROM continues to be a global challenge in perinatology, and as this study reports,
also a major challenge for Kosovo. Future research, revision and improvement on prenatal care and practices, timing of delivery, medical treatment, and
prophylactic use of antibiotics in PROM are needed to reduce rates.

Keywords: Prelabor rupture of membranes, early-onset neonatal infection, risk factors

Oz

Amag: Obstetride erken membran rtptiirti (EMR), gebelik sonuglarinda énemli bir etkiye sahip olan yaygmn bir durumdur. Bu durum bir dizi gebelik ve
dogum komplikasyonu ile baglantulidir ve erken baslangich neonatal enfeksiyon baglica tehditlerden biridir. Bu ¢alismada, maternal EMR 6ykdisti olan
yenidogan infantlarda neonatal enfeksiyon oranimin belirlenmesi ve EMRyi takiben neonatal enfeksiyon ile risk faktorleri iliskisinin degerlendirilmesi
amaclanmistir.

Gereg ve Yontemler Kosova'da 3. Basamak Kadimn Dogum ve Jinekoloji Merkezine EMR ile bagvuran (2013-2015 yillart arasinda) ve tek yenidogan
dtinyaya getiren 200 gebe kadin populasyonunu analiz etmek icin kesitsel tanimlayict tasarim kullanildi. Demografik ézellikleri, neonatal sonuclar ve
enfeksiydz neonatal morbidite icin risk faktorlerini iceren veriler kayit ve analiz edildi.

PRECIS: The purpose of this study was to determine the rate of neonatal infection in newborn infants with a maternal history
of prelabor rupture of membranes and to evaluate association of risk factors with neonatal infection in pregnancies complicated
with prelabor rupture of membranes.

Address for Correspondence/Yazisma Adresi: Vlora Ademi Ibishi, MD,

University of Prishtina Faculty of Medicine, Department of Obstetrics and Gynecology, Prishtina, Kosovo
Phone: +37 744 18 47 66 E-mail: drvlora@hotmail.com ORCID ID: orcid.org/0000-0002-0451-2113
Received/Gelis Tarihi: 03.05.2018 Accepted/Kabul Tarihi: 08.06.2018

©Copyright 2018 by Turkish Society of Obstetrics and Gynecology
Turkish Journal of Obstetrics and Gynecology published by Galenos Publishing House.

171


https://orcid.org/0000-0002-0451-2113
https://orcid.org/0000-0003-0575-7195
https://orcid.org/0000-0002-9588-3664

Turk J Obstet Gynecol 2018;15:171-6

Ademi Ibishi et al. Prelabor rupture of membranes and neonatal infection in Kosovo

Bulgular: Calismaya, EMR’si olan 200 gebe kadin ve yenidoganlari dahil edildi. Kaulimcilarm demografik dzellikleri incelendiginde; cogunlugunun geng,
yas araliginin 20-29 (%67), primipar (%67,5), issiz (%92), ortadgretim diizeyinde egitim tamamlamis (%83) ve orta sosyoekonomik statiide (%86) oldugu
saptand1. Genel olarak, yenidoganlarn %13’tinde erken baslangich neonatal enfeksiyon mevcuttu ve olgularn %5'inde sepsis varligi kanitlandi. Preterm
EMR (<37 hafta), dogumda dusiik gestasyonel agirhik, uzamis membran riptiirii, maternal kolonizasyon ve dogumda diistik APGAR skoru gibi risk
faktorleri olan annelerin yenidoganlart, bu risk faktsrleri olmayan annelerin yenidoganlar ile karsilastirildiginda daha ytiksek enfeksiyon oranina sahipti.
Sonug: EMR ile komplike gebeliklerde erken baslangicli neonatal enfeksiyon orani, perinatolojide kiiresel bir sorun olmaya devam etmektedir ve bu
calismanin bildirdigi gibi Kosova icin de énemli bir sorundur. Oranlarin azalulmast i¢in; daha ileri arastirmalar, prenatal bakim ve uygulamalarin revizyonu
ve gelistirilmesi, dogru dogum zamanlamasi, EMR’de profilaktik antibiyotik kullanimi ve medikal tedavi gerekmektedir.

Anahtar Kelimeler: Erken membran riiptiiri, erken baslangich neonatal enfeksiyon, risk faktorleri

Introduction

Kosovo continues to have a high rate of early neonatal
morbidity and mortality’. According to Azemi et al.?
and local annual perinatal reports, perinatal infections are
one of the three main causes of early neonatal morbidity
and mortality. There are, however, limited data about
the rate and risk factors of early-onset neonatal infection
(EOND) in pregnancies, including the focus of this study,
EONI in pregnancies complicated with prelabor rupture of
membranes (PROM), in Kosovo. PROM refers to rupture of
the chorioamniotic membranes prior to the onset of labor and
prior to the onset of clinically-apparent labor contractions. It
can occur at any gestational age, thus this condition has been
classified as “preterm PROM” or “term PROM”, depending
on whether the event occurs before or after 37 weeks of
gestation®. Early-onset infectious morbidities in newborn
implies infections that occur from birth to seven completed
days after birth, and these are considered to be one of the
major threats in patients with PROM. The time interval
between the rupture of membranes and onset of labor pain
is called the latent period, and the time interval between
the rupture of membranes and delivery is called the interval
period (IP). The minimum latency for diagnosis of PROM
is one hour. According to Caughey et al.,"¥ latency after
membrane rupture is inversely correlated with gestational
age at membrane rupture. At term, 50% of pregnancies
complicated with PROM will go into labor spontaneously
within 12 hours, 70% within 24 hours, 85% within 48 hours,
and 95% within 72 hours. Among pregnancies complicated
with preterm PROM, 50% will go into labor within 24 to
48 hours, and 70-90% within seven days.¥ PROM is a
common obstetric complication, but it is difficult to give an
accurate incidence because of the wide variations reported
in the existing literature. Recent data suggest that PROM
occurs in approximately 10 to 12% of all pregnancies. Of
these pregnancies, PROM complicates about 8% of term
pregnancies and 2 to 3% of preterm pregnancies. A greater
incidence of PROM was found in earlier research studies,
which narrowed the PROM incidence range as 14 to 17%.
The etiology of PROM is almost certainly multi-factorial and
in some cases unknown. The biologic mechanisms behind the
development of PROM include intrinsic membrane weakness,
mechanical stress, and ascending infection.®® PROM is linked
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to a number of adverse maternal and neonatal outcomes. The
most frequent maternal consequences associated with PROM
are chorioamnionitis, endomyometritis, wound infection,
pelvic abscess, bacteremia, and postpartum hemorrhage. One
of the most serious neonatal consequences associated with
PROM is EONI. Physicians, and especially obstetricians,
have long debated whether intrauterine infection is a cause
or consequence of PROM and it seems likely both pathways
are possible. The case for intrauterine infection being a
consequence of PROM appears to be proved. Prior to rupture
of membranes, the amniotic cavity is nearly always sterile.
The physical properties of the intact placental membranes
usually represent an effective barrier in preventing entry of
bacteria. With rupture of membranes, protection of the fetus
from the external micro-organisms ceases, bacteria from
the lower genital tract typically enter the amniotic cavity,
thus increasing the potential for subsequent maternal, fetal,
and neonatal infection.”” To determine the rate of neonatal
infection in newborn infants with a maternal history of
PROM, and to evaluate the association between risk factors
and neonatal infectious morbidity.

Materials and Methods

This cross sectional descriptive study was conducted at the
Tertiary Obstetrics and Gynecology Clinic University Clinical
Center of Kosovo from September 2013 to July 2015. The
study participants included pregnant women who were
admitted with PROM. The selection of the study participants
was based on the defined inclusive criteria: women with
singleton pregnancy at or >28 weeks of gestation, presenting
with PROM, and giving birth within 72 hours after PROM.
Women with preexisting comorbidities and fetal anomalies
were excluded from the study. A total of 200 pregnant
women who presented with PROM who fulfilled the
study’s inclusion/exclusion criteria and their newborns
were included in the study informed consent was obtained
from all potential participants. This study was approved
by Research Ethics Committee of the Prishtina University,
University Clinical Center of Kosovo (approval number
1451). A specific questionnaire and evaluation form was
prepared and used to collect data prospectively at admission
and thereafter. Data covering demographic characteristics
and clinical data including gestational age at birth, gestational
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weight at birth, 1* and 5™ minute Apgar (Appearance, Pulse,
Grimace, Activity, Respiration) score, interval from PROM to
delivery, maternal colonization, and early neonatal infectious
morbidity were recorded and analyzed. Confirmation of
gestational age was based on the last menstrual period, and
in patients with irregular cycle or unknown last menstrual
period, the gestational age was determined based on the
medical records of the first trimester ultrasound examination.
Confirmation of the diagnosis of rupture of membranes
was documented through sterile speculum examination
confirming the pooling of amniotic fluid in the posterior
vaginal fornix or/and direct visualization of fluid leakage
from the cervical canal. An ultrasound examination was
performed to confirm fetal wellbeing. Immediately after
delivery, the physical condition of the newborn was evaluated
using Apgar scores by a neonatologist who was present at the
birth. The newborns were observed during the first seven
days of life during the early neonatal period. EONI was the
main outcome registered and studied. The occurrence of
early neonatal infection was diagnosed by a neonatologist.
Diagnosis of the EONI was made using a combination of the
clinical signs of infection (hypothermia, respiratory distress,
lethargy, hypotonia, irritability, bradycardia) with laboratory
findings (total blood count with differential, CRP =10 mg/
dL) or by positive culture of the urine, cerebral fluid or blood.
With the purpose of determining differences in demographic
characteristics, the participants were divided in two groups:
mothers of newborns without infection (group 1) and
mothers of newborns with infection (group 2). With the aim
of determining the association of risk factors and neonatal
infection, all newborns were divided into two groups based

Table 1. Comparison of maternal characteristics

on the presence of the neonatal infection: newborns without
infection (group 1) and newborns with infection (group 2).

Statistical Analysis

aSPSS 17.0 statistical software was used for statistical
analysis. Pearson’s chi-square test and the t-test were used
as appropriate. Clinical characteristics were compared
using descriptive statistics and are presented as percentages,
frequencies, and means.

Results

Two hundred pregnant women complicated with PROM and
their newborns were included in the study. The mean age
of patients was 27.5 years [standard deviation (SD) =5.5].
The majority (67%) of the participants were young, aged
20-29 years, primiparous (67.5%), unemployed (82%), had
completed secondary level education (44.5%), with middle
socioeconomic status (66.5%), and the average number
of people per household was revealed as 6.3 (SD+3.7).
Although there were no statistically significant differences
regarding mean age, family size, and socio-economic status
between the two groups, the registered percentage difference
regarding parity and employment status was statistically
significant (p<0.05) (Table 1). Twenty-six (13%) of the
200 newborns were diagnosed as having EONIL. Of the 26
infants with neonatal infection, the highest percentage had
pneumonia (46.2%), followed by sepsis (38.5%), systemic
inflammatory response syndrome (11.5%), and 1 infant had
meningitis. Exitus letalis was registered in two infants (1%).
These were newborns of mothers with PROM in less than
37 weeks of gestation and who were found to have neonatal
sepsis. The average weight of newborns with regard to

Total n=200 Mothers of neonates without ~ Mothers of neonates with ~ p
infection n=174 EONI n=26
Mean age + SD*" 27.5£5.0 27.4£5.4 27.8+5.8 0.758
Parity *
Nulliparous 135 (67.5) 124 (71.3) 15 (57.7) 0.003
Multiparous 65 (23.5) 50 (28.7) 11 (42.3)
Level of education *
Elementary 50 (25.0) 43 (24.7) 7 (26.9) 0.178
University 61 (30.5) 57 (32.8) 4(15.4)
Employment status®
Yes 35 (17.5) 34 (19.5) 1(3.8) 0.049
No 165 (82.5) 140 (80.5) 25 (96.2)
Socioeconomic status®
Low 18 (9.0) 14 (8.0) 4(15.4) 0.301
Medium 133 (66.5) 115 (66.1) 18 (69.2)
High 49 (24.5) 45 (25.9) 4(15.4)
Family size/ + SD* 6.3£3.7 6.2+3.8 6.9+3.3 0.368

“Values are expressed as number (percentage) or mean + SD, SD: Standard deviation

PFisher exact test and t test with statistical significance at p<0.05 EONI: Early-onset neonatal
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Table 2. Risk factors and neonatal infection

Variable

Group 1

newborns without infection

(n=174)

Gestational age®
>37 weeks, n (%)
<37 weeks, n (%)

137 (78.7)
37 (21.2)

Gestational weight at birth (g)** Mean + SD 3183.2+567.2

Interval period (hours)*” 23.3+12.6
Mean + SD

Maternal colonization?

Positive, n (%) 40 (22.9)
Negative, n (%) 134 (77.0)
Mode of delivery® 57 (32.8)
Vaginal spontaneous, n (%) 70 (40.2)
Vaginal induced, n (%) 46 (26.4)
CS, n (%) 1(0.6)
VE, n (%)

Apgar score, mean + SD**

1t minute 7.3+1.53
5" minute 8.4+1.57

Group 2

newborns with EONI

(n=26)

7 (26.9) <0.01
19 (73.1)

2466.2+853.7 <0.01
34.7+20.3 <0.01
21 (80.7) <0.01
5 (19.2)

12 (46.2) >0.49
7 (26.9)

7 (26.9)

5.7+0.99 <0.01
7.0+0.86 <0.01

“Values are expressed as number (percentage) or mean + SD, PFisher exact test and t test with statistical signiﬁcance at p<0.05, CS: Cesarean section, VE: Vacuum extraction, Apgar score:

Appearance, Pulse, Grimace, Activity, Respiration, EONI: Early-onset neonatal

registered neonatal infection was 2466.9+853.7 g, whereas
in those without neonatal infection it was 3183.2+567.2 g.
The difference between the average values was statistically
significant (p<0.001). The mean interval from PROM to
delivery in patients with registered neonatal infection was
34.7+20.3 hours, and the mean interval in the group without
neonatal infection was 23.3£12.6 hours (Table 2). According
to t-test the difference was statistically significant (p<0.001).
The data analysis of the high vaginal swab results revealed
that out of 61 colonized mothers, 21 had newborns with
infection, thus indicating a significant statistical association
between maternal genital tract colonization and EONI. The
difference between the mean Apgar scores at the 1* and 5™
minutes after birth between the groups with and without
neonatal infection was statistically significant (p<0.05).
There were no significant differences according to the mode
of delivery between the groups (Table 2).

Discussion

EONI remains one of the most serious complications in
pregnancies complicated with PROM and poses a major health
challenge, especially for developing countries with higher
reported rates of early neonatal morbidity and mortality. In
this study, out of 200 newborns born following PROM, 13%
had EONI. The incidence found in this study is comparable
with the results of other studies found in the literature;
however, it is important to acknowledge that the literature
reveals a wide variation of EONI incidence in pregnancies
complicated with PROM.
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The findings in this study are in congruence with Asindi et
al.® who reported an incidence of 14% of neonatal infection
after PROM. In contrast, Popowski et al.,*” in a study among
399 pregnant women complicated with PROM, reported that
4.3% of newborns were diagnosed as having EONI. In a cohort
study conducted in China, Wu et al."? reported a much greater
incidence (25%) of EONI in pregnancies complicated with
PROM. According to our study, the observed rate of EONI in
pregnancies complicated with PROM indicates a high neonatal
infectious morbidity rate compared with the results of more
developed countries. Out of all 200 newborns, early-onset
neonatal sepsis was proven in 5% of cases. This finding is in
agreement with Alam et al.“" who conducted a cohort study
over a five-year period. Authors analyzed neonatal outcome
among neonates who had a maternal history of PROM and
they reported an incidence of early neonatal sepsis as 4%.
In another prospective study among 135 infants born after
PROM, the reported incidence of early-onset neonatal sepsis
was 8.1%.? Similarly, Lee at al.""> reported an incidence of
6.5% of culture-proven sepsis among neonates born from
pregnancies complicated with PROM. This greater incidence
of sepsis among infants born after PROM might be due to the
fact that these previous studies enrolled newborns born after
PROM with a latency period of greater than 24 hours, whereas
in our research we included newborns born after PROM for
whom the duration of latency period was restricted to a
minimum of 1 hour and maximum of 72 hours. In this study,
the majority (73%) of infected neonates were born preterm.
This higher rate of EONI among preterm infants is expected
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and is explained by prematurity and associated incomplete
maturation of the immune system, which increases the
likelihood of infections. The association of birthweight
and neonatal outcome is well known. In a recent study, the
median birthweight of a group of neonates with EONI was
lower (2446 g) than of neonates without infection (3183 g),
the difference being statistically significant (p<0.05). This
higher rate of EONI among newborns with lower birth weight
is expected and is explained by the immaturity of systems of
organs including the immune system. This is in accordance
with the finding that birth weight is a significant predictor of
neonatal outcome and it is inversely related to risk of EONI,
as observed in other studies."¥

The interval between PROM and delivery is a factor that
may influence maternal and fetal wellbeing; prolongation of
the interval from PROM to delivery increases the incidence
infection.® In recent research, the interval from membrane
rupture to delivery ranged from 7 to 70 hours with a mean of
24.8 hours. Our evaluation of PROM to delivery interval in
terms of neonatal infection showed a significantly longer IP
of 34.7 hours in the group with neonatal infection versus 23.3
hours in the group without neonatal infection. This finding
is in accordance with the findings of Herbst and Kallen"®.
They reported that the duration of membrane rupture was
an independent risk factor for neonatal sepsis and this risk of
neonatal sepsis increased independently and nearly linearly
with duration of membrane rupture up to 36 hours, with
an odds ratio of 1.29 for each 6-hour increase in membrane
rupture duration.

A number of studies have highlighted the association between
neonatal infection in the first days of life and maternal genital
tract colonization. Among the 200 participants included in the
present article, high vaginal swab results were positive in 61
(30.5%) cases. Data analysis revealed that out of 61 colonized
mothers, 21 had newborns with infection, thus indicating a
significant statistical association between maternal genital
tract colonization and EONI. Evaluation of the 1% and 5"
minute Apgar scores among neonates with and without
neonatal infection showed that Apgar scores were statistically
significantly lower in the group with neonatal infection
compared with group without neonatal infection (p<0.05).
Analysis in a recent study identified 1* minute Apgar scores
of 5.7+1.5 as a strong risk factor for the development of early
neonatal infection, thus this finding supports observation
and screening of neonates for possible EONI. In accordance
with our results, Hayun et al."” reported that Apgar score,
gestational age, and weight at birth are risk factors for EONL
In summary, the data reported in the present study are in
alignment with the literature from developing countries,
demonstrating high neonatal infectious morbidity rates in
pregnancies complicated with PROM.

Study Limitations

The limitation of the present study is its sample size. Future
research using larger sample sizes are warranted to replicate
these research findings.

Conclusion

The finding of an EONI rate of 13%, of which 5% were
confirmed as early-onset neonatal sepsis, provides additional
evidence indicating a high level of EONI among newborns of
mothers complicated with PROM.

Risk factors for the development of EONI in pregnancies
complicated with PROM are: PROM-delivery interval, low
gestational weight and low gestational age at birth, maternal
colonization, and low Apgar score. The findings of this study
contribute to the larger literature by confirming that neonatal
infection in pregnancies complicated with PROM is present
as a challenge in Kosovo. Future steps to be undertaken
include revision and improvement of antenatal care practices
and prophylactic use of antibiotics in PROM.
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YKL-40 in the diagnosis, prediction of prognosis, and
platinum sensitivity in serous epithelial ovarian cancer

Seroz epitelyal over kanserinde tamda, prognoz ve platin
duyarlhihig1 ongoriisiinde YKL-40 kullanimi
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Abstract

Objective: To evaluate the use of YKL-40 in the discrimination between benign and malignant adnexal mass and to determine its prognostic value in
assessing residual tumor after primary cytoreduction and platinum sensitivity in serous epithelial ovarian carcinoma (EOC).

Materials and Methods: During the three years from January 2015 to December 2017, a nonconsecutive series of 100 patient (60 malignant, 40 benign)
who underwent surgery for an adnexal mass were enrolled in the study. Preoperatively, serum samples were collected for YKL-40 level analysis.

Results: YKL-40 [receiver operator characteristics (ROC)-area under curve (AUC)=0.83] was a significantly better predictor of EOC than cancer antigen-125
(ROC-AUC=0.75). Using a cut-off for YKL-40 of 47.7 ng/mL had a sensitivity of 80% and a specificity of 70%. Higher serum YKL-40 levels were associated
with advanced stage, higher grade, residual tumor after primary cytoreduction and recurrence. Platinum-sensitive patients had significantly elevated levels
of YKL-40 compared with platinum-resistant or refractory patients.

Conclusion: The results obtained from our study support the use of serum YKL-40 for the discrimination between malignant and benign ovarian tumors.
YKL-40 levels in patients with serous EOC may also predict disease residual disease after primary cytoreduction and recurrence. Further studies are needed
to understand the relationship between YKL-40 and platinum sensitivity.

Keywords: YKL-40, ovarian cancer, biomarker, platinum sensitivity

Oz

Amac: Benign ve malign adneksiyel Kitlelerin ayrminda YKL-40 kullanimini arastirmak ve YKL-40'mn seroz epitelyal over kanserinde (EOK) primer
sitorediiksiyon sonrast rezidual ttimorii ve platin sensitivitesini ongdrmedeki etkinligini degerlendirmek.

Gereg ve Yontemler: Ocak 2015-Aralik 2017 arasindaki ti¢ y1l boyunca, adneksiyel kitle nedeniyle opere olan, ardistk olmayan 100 hasta (60 malign, 40
benign) calismaya dahil edildi. Preoperatif dénemde, serum ¢rnekleri YKL-40 analizi i¢in toplandt.

Bulgular: YKL-40 [alic1 islem karakteristikleri (ATK)-egri alunda kalan alan (EAKA)=0,83], EOK’yi kanser antijen-125% (AIK-EAKA=0,75) gore anlamh
olarak daha iyi predikte etmektedir. YKL-40 icin 47,7 ng/mL esik degeri kullamldiginda, %80 sensitivite ve %70 spesifisite saglanmaktadir. Yiiksek serum
YKL-40 degerleri, ileri evre, ileri derece, primer sitorediiksiyon sonrasi rezidual tiimor ve rekiirens ile iligkiliydi. Platin sensitif hastalarda, platin direncli ve
platin refrakter hastalara gore anlaml olarak yttkselmis YKL-40 seviyeleri mevcuttu.

Sonuc: Calismamizdan elde edilen bulgular, malign ve benign over ttmorlerinin ayriminda serum YKL-40'mn kullanilmasi desteklemektedir. Seroz
EOK'li hastalarda YKL-40 seviyeleri, primer sitoredtiksiyon sonrasi reizdual hastalig1 ve rektirensi predikte edebilir. YKL-40 ile platin sensitivtesi arasindaki
iliskinin anlasilabilmesi icin, gelecek ¢alismalara ihtiyac vardur.

Anahtar Kelimeler: YKL-40, over kanseri, biyomarker, platin sensitivitesi

PRECIS: YKL-40 may be used in the management of adnexal masses and may predict residual disease after primary cytoreduction
and recurrence.
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Introduction

Ovarian cancer is a common gynecologic malignancy
associated with poor prognosis worldwide. Patients with
early stage ovarian cancer have a 5-year overall survival of
70-90%. However, more than 70% of women are diagnosed
as having stage I1I or IV disease, which has a 5-year survival
rate of around only 25%. This poor prognosis emphasizes
the need for early detection in screening programs and
prognostic markers to guide individual cancer treatment.
The standard treatment of early epithelial ovarian carcinoma
(EOC) is full staging including pelvic and paraaortic
lymphadenectomy. Debulking surgery followed by platinum-
based chemotherapy is the cornerstone of treatment of
advanced EOC®. Neoadjuvant chemotherapy followed by
interval cytoreduction has been a debatable alternative option.
A metaanalysis of 21 non-randomized trials concluded that
survival between two groups was similar®. Subsequently,
Vergote et al.* performed a randomized trial including
patients with stage IIIC-IV EOC and found that optimal
cytoreduction was higher in an interval cytoreduction
group compared with a primary cytoreduction group with
significantly less morbidity in the interval cytoreduction
group. However, a number of studies showed that leaving
no residual tumor following primary debulking surgery
was the single most important independent prognostic
factor in advanced EOC*?. Patients who are at higher risk
of residual tumor after primary cytoreduction should be
isolated in the preoperative period, and these should benefit
from neoadjuvant chemotherapy. A glycoprotein, YKL-40,
also known as chitinase-3-like 1 protein, was identified in
the 1990s. Since then, it has been of special interest because
it is associated with degradation of extracellular matrix and
promotes angiogenesis in a vascular endothelial growth
factor (VEGF)-independent manner®”. During the last
decade, YKL-40 has been increasingly studied in several
tumor types®®'%9. In vitro, YKL-40 upregulates VEGF and
is associated with tumor angiogenesis®. In vivo animal
studies demonstrated that inhibition of YKL-40 decreased
angiogenesis, tumor formation, and metastasis"'"'¥. Recent
studies showed that neutrophils and tumour cells expressed
and released YKL-40 into the blood®!®. Increased serum
levels of YKL-40 were shown in some cancer types such as
breast cancer, lung cancer, colorectal cancer, melanoma, and
endometrial cancer®”'%1519 YKI-40 was suggested to have
the potential to be a better marker than cancer antigen-125
(CA-125) for early diagnosis of EOC"7'®. However, results
from recent studies on the diagnostic efficiency of YKL-40
were inconsistent'®2”. There are a limited number of studies
reporting that elevated plasma YKL-40 levels are associated
with worse outcomes in patients with ovarian cancer’2!",
Also, it has been suggested that future studies should focus
on determining an optimal cut-off value in patients with
ovarian cancer for serum YKL-40. In this study, we aimed
to evaluate the usefulness of YKL-40 in the discrimination
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of benign and malignant adnexal masses and to determine
the efficacy of YKL-40 in the preoperative estimation of the
prognostic parameters such as stage and grade of the disease,
residual tumor after primary cytoreduction, and response to
platinum-based chemotherapy.

Materials and Methods

This prospective observational study was conducted at istanbul
University Cerrahpasa Faculty of Medicine, Division of
Gynecologic Oncology, between January 2015 and December
2017. The study was approved by the Ethics Committee of
Istanbul University Cerrahpasa Faculty of Medicine (protocol
number: 83045809-604.01.02). Written informed consent
was obtained from all patients. The manuscript was prepared
in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology statement®”. Blood
samples were collected preoperatively from a nonconsecutive
series of 100 patients who were planned to undergo surgery
for an adnexal mass in our clinic. Exclusion criteria were
the presence of one or more of the following: i) a suspicous
malignancy other than ovarian cancer; ii) systematic
disease including renal and/or hepatic impairment; iii)
neoadjuvant chemotherapy; iv) history of any malignancy;
v) ovarian malignancy other than serous histopathology;
and vi) pregnancy. Frozen section evaluation was performed
intraoperatively in the presence of suspicion in the diagnosis.
The same gynecologic pathologists evaluated all of the
specimens. The stage of disease and histologic types were in
accordance with the International Federation of Gynecology
and Obstetrics classification®. Maximal cytoreduction was
defined as removing all gross tumoral tissue with no visible
disease left. Optimal cytoreduction was defined as residual
volume of 1 cm or less after surgery. Residual tumor more
than 1 cm was classified as suboptimal cytoreduction. All
patients with serous EOC (except those with stage IA and
IB disease) received 6 cycles of adjuvant carboplatinum and
paclitaxel. The platinum-free interval was defined as the
interval from the last treatment with platinum to recurrence.
Patients were accepted as platinum sensitive, if the platinum-
free interval was longer than 6 months; platinum resistant,
if it was shorter than 6 months; or platinum refractory, if the
disease was persistent or progressive during the first-line
chemotherapy. Progression of disease was diagnosed in the
presence of elevated CA-125 and imaging results according
to Response Evaluation Criteria in Solid Tumors criteria®®.
Progression-free survival was defined as the time interval
between primary surgery and progression or death from any
cause. Blood samples were collected in EDTA-containing
tubes and anticoagulant-free tubes after an overnight fast
on the morning before the surgery. Plasma and serum were
seperated immediately and stored at -80 °C until analysis.
After reaching the desired number of cases in both groups,
all serum samples were defrosted at room temperature in
the medical biochemistry laboratory of the faculty. Serum
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YKL-40 concentrations were determined by a commercial
enzyme-linked immunosorbent (ELISA) kit using a double-
antibody sandwich enzyme immunoassay technique (human
chitinase-3-like protein 1 YKL-40, ELISA Kit, Cat. No.
YHBO0684Hu; Shanghai Yehua Biological Technology Co. Ltd,
China). Each ELISA analysis was performed according to the
manufacturer’s instructions. All tests showed intraassay and
interassay coefficients of variations below 6% (n=10) and
7.5% (n=10), respectively. The analytical sensitivity of the
test was 0.52 ng/mL.

Statistical Analysis

Patients’ characteristics and clinical features were summarized
using standard descriptive statistics. Mann-Whitney U test
was used for comparison between two groups. T-test was used
in comparison of independent samples’ average. Receiver
operating characteristics curves (ROC) were constructed for
YKL-40 and CA-125 serum concentrations as diagnostics
for cancer by plotting sensitivity versus l-specificity, and
area under curve (AUC) was calculated for both markers.
All p-values were two sided and p<0.05 were considered as
statistically significant. Statistical analyses were performed
using SPSS version 21.

Results

Age, BMI, and menopausal status were similar between the
malignant and benign groups (Table 1). The pathologic
subtypes of benign ovarian tumors included endometriotic
cysts (n=14), serous cystadenoma (n=12), dermoid cyst
(n=9), and mucinous cystadenoma (n=5). Serum YKL-40
and CA-125 levels were significantly higher in patients with
serous EOC, but CA-19-9 and CA-15-3 levels did not differ
between the groups.

As illustrated in Figure 1, sensitivity was 80% and specificity
was 70%, respectively, when a cut-off serum YKL-40 level of
47.7 ng/mL was applied. When 34.3 ng/mL was used as a
cut-off value, the specificity decreased to 58.5%; however,
sensitivity increased to 90%. The obtained areas under the
ROC curves for YKL-40 (AUC=0.83) were greater than for
CA-125 (AUC=0.75). Patients with serous EOC were analyzed
seperately. One-quarter of the patients had stage I disease.
Stage III disease consisted of almost 70% of the malignant
group. In the next step, we analyzed the relationship between
preoperative serum YKL-40 and clinicopathologic features of
patients with serous EOC, such as stage, grade, residual tumor,
and recurrence (Table 2). Significantly increased serum levels
of YKL-40 were observed in patients with advanced stage
and higher grade disease. When compared with maximal
cytoreduction, optimal and suboptimal cytoreductions were
found to be correlated with greater YKL-40 levels. The overall
recurrence rate was 30% within a median follow-up time of 21
months (range, 2-35 months). The median time to recurrence
after primary surgery and platinum-based chemotherapy
was 7 months. The comparison of preoperative serum YKL-

40 levels between patients with and without recurrence
demonstrated signicificantly elevated levels in the latter
patients (Table 2). When patients who had recurrence were
investiagted in terms of platinum sensitivity, it was found
that YKL-40 were significantly higher in the sensitive group
compared with resistant and refractory groups (mean values
of YKL-40: 179.2, 146.9 and 141.7 in platinum-sensitve,
resistant, and refractory patients, respectively) (Figure 2).

Table 1. Clinical and laboratory characteristics of groups with
malignant and benign disease

Malignant

group

(n=60)

Mean Mean
Age (years) 55.1 49.7 NS
BMI (kg/m?) 26.6 27.1 NS
Menopausal status n (%) n (%)
Premenopausal 19 (31.6) 14 (35) NS
Postmenopausal 41 (68.3) 26 (65)

Mean Mean
YKL-40 (ng/mL) 102.9 43.9 <0.05
CA-125 (U/mL) 1137.5 151.9 <0.05
CA 19-9 (U/mL) 56.5 33.6 NS
CA 15-3 (U/mL) 72.5 18.5 NS

NS: Not significant, CA: Cancer antigen, BMI: Body mass index

Table 2. Clinical characteristics and plasma YKL-40 levels of patients
with serous epithelial ovarian carcinoma

n (%) YKL-40 (ng/mL) P

Mean = SD
Histology
Serous 60 (100) 102.9+63.5 -
FIGO stage 0.001
1A-1C 15 (25) 50.6+23.6
11 4 (6.6) 107.2+63.5
TIIA-IIIC2 41 (68.3) 121.7+63.7
Histologic grade 0.002
1 8 (13.3) 34.6£16.4
2 2(3.3) 156.6+133.7
3 50 (83.3) 111.7+59.1
Residual tumor <0.001
0 51 (85) 94.1+57 .4
<1l cm 7 (11.6) 136.8+38.3
>1 cm 2 (3.3) 261.2+14.1
Recurrence <0.001
No 42 (70) 77.4+£47.5 -
Yes 18 (30) 162.5+56.5 -

SD: Standard deviation, FIGO: International Federation of Gynecology and Obstetrics
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ROC Curve
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Figure 1. Receiver operating characteristic curves showing the
performance of serum YKL-40 and cancer antigen-125 levels for
differentiating between benign ovarian tumors and epithelial
ovarian carcinoma

ROC: Receiver operating characteristic, CA-125: Cancer antigen-125, AUC:
Area under curve
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Figure 2. Receiver operating characteristic curves showing the
performance of serum YKL-40 and cancer antigen-125 levels for
differentiating between benign ovarian tumors and epithelial
ovarian carcinoma

Discussion

There are still limited data investigating serum markers to
differentiate between benign and malignant ovarian tumors®”.
For long time, the best documented and the most frequently
recommended serum marker has been CA-125 in the
management of adnexal masses®. In this study, preoperative
serum levels of YKL-40 were assessed in patients with benign
adnexal mass, and in patients with serous EOC. One of the major
findings of this study is that patients with EOC had significantly
higher serum YKL-40 levels compared with those with benign
ovarian tumors. Moderate-to-high sensitivity and specificity
(80% and 70%, respectively) was found when a cut-off level of
47.7 ng/mL was used. On the other hand, the sensitivity and
specificity of CA-125 (cut-off value: 35 U/mL) were 76% and
57.5%, respecitvely. YKL-40 was a better predictor of ovarian
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cancer than CA-125 in our study population. Similar findings
were observed in previous studies. Plasma YKL-40 levels were
found to be elevated in more than 70% of patients with ovarian
cancer compared with healthy patients""**». As a result, YKL-
40 has been included in the “top 9” biomarkers that are capable
of discriminating between malignant and benign ovarian
diseases®. Secondly, we investigated the association between
YKL-40 and prognostic factors of EOC such as stage and grade
of disease, residual tumor after primary cytoreduction, and
recurrence. Results from similar studies suggested that high
preoperative YKL-40 was an independent predictor of worse
survival, which is in accordance with our findings®!"-%.
Zou et al."” found that YKL-40 was associated with poor
clinical outcome and worse tumor stages and grades. A unique
study from Copenhagen, investigating the prognostic value of
plasma YKL-40 in platinum-resistant ovarian cancer patients
treated with bevacizumab found that elevated YKL-40 levels
(>95™ percentile) at baseline were associated with poor survial
and residual disease after primary surgery®. Furthermore,
two studies found that high serum levels of YKL-40 were
associated with chemoresistance®*”. On the contrary, higher
YKL-40 levels were detected in platinum-sensitive patients in
the present study. One possible explanation for the contrast
may be that Gronlund et al.*? examined the role of YKL-40
on chemosensitivity in the second-line treatment of EOC
patients, whereas we included only patients with serous EOC
who received first-line platinum-based chemotherapy. For the
first time, Chudecka-Glaz et al.®® demonstrated that higher
serum YKL-40 levels were associated with first-line platinum
resistance. Their study and ours included a limited number of
patients. Larger studies are needed to see if there is a correlation
between YKL-40 and platinum sensitivity.

Study Limitations

It has been suggested that future studies of serum YKL-40
should be powered to investigate its value as a biomarker
in individual histologic subtypes of ovarian cancer®. In our
study, all patients with ovarian malignancy had the same
histopathology. The present study included patients over a
period of almost three years. However, because of the short
study period, the same practices (same surgical team, same
chemotherapy regimen starting on almost same postoperative
days) were applied to all patients. The limitations of this study
include the small number of patients, which means that strong
conclusions cannot be drawn.

Conclusion

In conclusion, our findings suggest that preoperative serum
YKL-40 can be used for to discriminate between malignant
and benign ovarian tumors. In addition, higher YKL-40
levels indicate a higher risk of recurrence. Conflicting
results regarding YKL-40 and platinum sensitivity should be
eliminated by larger prospective studies.
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Women self-reported G-spot existence and relation with
sexual function and genital perception

Kadinlara gore G-spot var mi? G-spotun seksiiel fonksiyonlar ve
genital algi ile iliskisi

® Aski FEllibes Kaya', ® Eray Caliskan®

'Diizce University Faculty of Medicine, Department of Obstetrics and Gynecology, Diizce, Turkey
Bahgesehir University Faculty of Medicine, Department of Obstetrics and Gynecology, Istanbul, Turkey

Abstract

Objective: Aim of study to determine the existence of the G-spot from the healthy women’s point of view and to assess the relationship with sexual function
and genital perception.

Materials and Methods: Sexually-active healthy polyclinic patients aged between 18 and 54 years (n=309) were classified into three groups as group
1 (do not agree, n=90, 29.1%), group 2 (neutral/do not know, n=61, 19.7%) and group 3 (agree, n=158, 51.1%) with regard to participants’ responses
to a question of “does the G-spot exist.” The Female Sexual Function index (FSFI) and Female Genital Self-Image scale (FGSIS) were administered to the
participants.

Results: Half of the patients (51.1%, n=151) indicated that the G-spot exists. The groups were statistically homogeneous in terms of body mass index,
parity, marital status, number of partners, and sexual orientation (p=0.41, p=0.06, p=0.12, p=0.19, p=0.25; respectively). Women with an education level
of “less than high school” reported the absence of the G-spot significantly more often than others, whereas women with an education level of “university
and higher” reported the presence of the G-spot more often (p<0.001). Sexual dysfunction was found to be more frequent in group 1 when compared with
group 3 (p=0.002, 67.8%, 45.6%). The orgasm subdomain scores of the FSFI and FGSIS total scores were significantly higher in group 3 than in group 1
(p<0.001, p=0.041).

Conclusion: Half of healthy women in the Turkish population believe that the G-spot exists. Those women showed better scores in sexual functioning
and genital perception.

Keywords: Female Sexual Function index, Grafenberg’s zone, G-spot, vulvar perception

Oz

Amag: Bu calismanin amac; saghkl kadinlara gore G-spot'un varhigimi sorgulamak ve cevaplarin sekstiel fonksiyonlar ve genital algr ile iliskisini belirlemektir.
Gerec ve Yontemler: Cinsel aktif 18-54 yas araliginda saglikh poliklinik hastalarmin; “G-spot var m1?” sorusuna verdikleri yamtlarna gore grup 1
(katilmiyorum, n=90, %29,1), grup 2 (kararsizim/bilmiyorum, n=61, %19,7), grup 3 (katliyorum, n=158, %51,1) seklinde ti¢c gruba ayrildi (n=309).
Hastalara FSFI (Kadimn Cinsel Islev lcegi) ve FGSIS (Kadin Genital Algr dlcegi) uygulandt.

Bulgular: Hastalarin yansi G-Spot'un var oldugunu belirtti (%51,1, n=151). Viicut kitle indeksi, parite, evlilik durumu, partner sayis, sekstiel yonelim
bakimindan G-spot gruplart arasinda istatistiksel anlaml fark saptanmadi (p=0,41, p=0,06, p=0,12, p=0,19, p=0,25). Lise ve daha az egitimi olan katilimcilar
daha ytiksek oranda G-spot yoktur derken; tiniversite ve tizerinde egitim alan kaulimcilarda, G-spot vardir diyenler anlamh olarak fazlaydi (p<0,001). Grup
3'teki kadinlarla kiyaslandiginda, grup 1'de FSFI'ya gore cinsel islev bozuklugu sikligi daha ytiksekti (%67,8, %45,6, p=0,002); FSFI orgazm alt grup skoru
ve FGSIS toplam skorlar grup 3'te grup 1’e kiyasla anlamli olarak daha ytiksekti (sirasiyla; p<0,001, p=0,041).

Sonug: Ttrk poptilasyonundaki saghkh yetiskin kadimlarin yarist G-spot varligina inanmaktadir. Bu kadmnlarn cinsel islev ve genital algi skorlar1 daha fazla
bulunmustur.

Anahtar Kelimeler: Kadin Cinsel Islev indeksi, Grafenberg bolgesi, G-noktasi, vulvar alg:

PRECIS: Women self-reported G-spot existence.
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Introduction

Female sexuality is complex and is influenced by many
factors related to physiologic, psychological, hormonal,
social, cultural, and partner issues. The vital organ in males
is the penis, whereas the uterus, vagina, clitoris, and the
Grafenberg-spot (G-spot), whose existence is not definite, are
among the factors that are effective in women®. The G-spot
is a current and controversial issue, and it now attracts
interest in female sexuality because it involves a market
share in genital esthetics with interventions such as its
augmentation®. Ernst Grafenberg was the first to describe the
G-spot as an erogenous zone approximately half a centimeter
in size, below the urethra on the anterior wall of the vagina,
but the first reports of its presence date back much further.
During orgasm, this area is pressed downwards like a small
cystocele protruding into the vaginal canal®. The G-spot
was named after Addiego’s case report on female ejaculation
thirty years later®”. In this article, it was stated that when a
1.5-2 cm area extending along the long axis of the urethra
was touched, it gave rise to a urination feeling, and when
stimulation was sustained, it was stimulated in sexual terms,
and with this stimulation, the area was enlarged at a rate of
50%. About the same subject, anatomists, gynecologists, and
sexual experts published self-reported questionnaire studies,
case studies, anatomic and histologic studies and imaging
studies®'®. Whether it is really anatomically present or a
scientific deception still awaits an answer and publications
are contradictory!”. In this study, we asked in detail
whether the participant felt a coin-size sensitive area in the
anterior vaginal wall at the time of finger or penis penetration
or pressure; namely the G-spot. The purpose of the study was
to investigate how many women who as owners of this zone
and to investigate its possible effect on sexual function and
female genital perception.

Materials and Methods

The institutional Ethics Committee approved the study
(Diizce University) (approval number: 2018/81), and
written informed consent was obtained from all individual
participants included in this study.

The descriptive cross-sectional study was conducted in a medical
faculty between January 2018 and April 2018. The questionnaires
were administered to healthy female participants who reported
no known illnesses. Sexually-active and premenopausal patients
ageg over 18 years who were admitted to our hospital polyclinic
for routine gynecologic examinations were admitted to the
study. Patients with esthetic concerns, those planning to undergo
genital esthetic procedures, postmenopausal patients, those who
had never had vaginal sexual intercourse, incontinence, pelvic
organ prolapses, menstrual disorders and gynecologic cancer
history, gynecologic surgery for any reason, oral contraceptive
and antidepressant medication, with episiotomy, and those
using intrauterine devices were excluded from the study. A total

of 309 participants who agreed to participate in the study, who
met these criteria, and who completed the questionnaire were
included in the analyses of the study. Two lesbian participants
were excluded from the study because they said they had not
experienced any vaginal sexual intercourse, and five lesbian
participants were included in the study because they stated that
they engaged in vaginal sexual intercourse. The participants
were taken into a quiet room, and their demographic data were
recorded, the questions on the G-spot were asked, and the
Female Sexual Function index (FSFI) and Female Genital Self-
Image scale (FGSIS) questionnaires, which have been validated
for the Turkish language, were administered®!”. The FSFI is a
brief instrument for the assessment of sexual function consisting
of 19 questions. It was validated based on the Diagnostic and
Statistical Manual of Mental Disorders-Fourth Edition (diagnoses
of desire disorder, arousal disorder, and orgasmic dysfunction).
Questions are scored for domains of libido, arousal, lubrication,
orgasm, satisfaction, and pain"®. Female sexual dysfunction was
defined as a total score of 26 or less (maximum possible score
0f 36)"9. To investigate the relationship between the G-spot and
orgasm, the orgasm subdomain scores were also calculated (for
orgasm subdomain, a maximum possible score of 6). Based on
the fact that female sexual functions are associated with genital
perception, we applied the FGSIS, which has been validated for
the Turkish language”. The FGSIS is a 7-item questionnaire
and is easy to apply, and shows female genital perception®”.
The question related to the G-spot asked was as follow: “Is
there a region on the front of your vagina where you urinate and
where you feel more sensitive when stimulated with a finger or
penis during sexual intercourse?; Answers were collected in the
form of “No, I do not agree,” “I am undecided-I do not know,”
“Yes, I agree.” According to the responses given to the G-spot
questions, the participants were divided into groups 1, 2, 3; and
then, the analyses were made.

Statistical Analysis

Continuous data are summarized as mean = standard
deviation and categorical data as frequency and percentage.
The independent Samples t-test and One-Way analysis of
variance were used to compare groups. Relations between
categorical variables were examined using Pearson’s chi-
square or Fisher’s exact tests. When significant results were
found, subgroup analyses were performed with Bonferroni
correction. Correlations between continuous data were
analyzed using Pearson’s correlation coefficient. The IBM
SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp. (IBM, SPSS Inc., USA) statistical software package was
used, and the significance level (p) was considered as <0.05.

Results

The demographic data of the patients are given in Table 1.
Among all participants, there were 151 (51.1%) participants
who said that the G-spot existed; 90 (29.1%) participants said

183



Turk J Obstet Gynecol 2018;15:182-7

Ellibes Kaya and Caliskan Women self-reported G-spot existence

“No, there is no such region” and 61 (19.7%) participants
said that they were indecisive or did not know. The mean age
was 35.8+5.9 (minimum-maximum, 18-54) years. When the
age groups were divided into categories as 18-24, 25-34, 35-
44, 45-54 years, there were statistically significant differences
between these age groups (p=0.03). In the subgroup analysis
performed with Bonferroni correction, it was seen that the
significant difference was only in the 45-54 age group, in group
2 and group 3. Regarding body mass index, parity, marital
status, partner count, and sexual orientation, no statistically
significant differences were detected between the G-spot
groups (p=0.41, p=0.06, p=0.12, p=0.19, p=0.25). There were
significant differences regardinglevels of education (p<0.001).
It was observed that the university and more education group
stated that the G-spot existed at a higher rate, and the group
that consisted of high school and below levels of education
stated that the G-spot did not exist at a higher rate. The FSFI
and FGSIS comparative analyses with G-spot groups are
shown in Table 2. FSFI total score averages were found as
21.0+8.9; 22.8+8.5; 24.8+8.6, respectively, according to the
groups that did not agree with the existence of the G-spot,

and those that were indecisive, and agreed. The total scores
were statistically different between the groups (p=0.004).
There was a significant difference (p=0.002) between the
G-spot groups when the FSFI total score was divided into the
two groups as those scoring below and above 26 (p=0.002).
According to the post-hoc test result, this difference was
found between group 1 and 3. It was also determined that
those who were indecisive showed similarities in both
groups. In terms of the FSFI orgasm subdomain, there were
significant differences between the groups according to the
G-spot agreement status (p<0.001); this difference was found
between all groups according to the post-hoc test result. We
also found that there was a significant difference between the
groups in terms of FGSIS total scores (p=0.041). According
to the post-hoc test result, this difference was between those
who said that there was a G-spot and those who said that
there was no such spot. It was also determined that those
who were indecisive showed similarities between the groups.
The FGSIS score was positively correlated at a weak level
with both the FSFI (r=0.277, p<0.001) and the FSFI-orgasm
(r=0.282; p<0.001).

Table 1. Self-reported G-spot existence among groups and demographic data

G-spot does not exist

(n=90)

I am not sure G-spot exists

Age* (mean + SD) 33.1+7.6

18-24 y (n=31, 10%) 14 (15.6%)*
35 (38.9%)*

34 (37.8%)*

25-34 y (n=121, 39.2%)
35-44y (n=117, 37.9%)

45-54 y (n=40, 12.9%) 7 (7.8%)*
BMI (mean + SD) 25.0+4.4
Parity (median, min-max) 2(0-9)

Marital status (n, %)
Single/partner (n=25, 8.1%)
Married (n=264, 85.4%)

10 (11.1%)
75 (83.3%)

Divorced (n=20, 6.5%) 5 (5.6%)
Partner count (n, %)

One 88 (29.3%)
More than one 2 (22.2%)
Sexual orientation (n, %)

Heterosexual (n=301, 97.4%) 87 (96.7%)
Bisexual (n=3, 1%) 1(1.1%)
Lesbian (n=5, 1.6%) 2 (2.2%)

Levels of education® (n, %)
Less than high school (n=87, 28.2%) 41 (45.5%)*

High school (n=46, 14.9%) 15 (16.7%)?

University and higher (n=176, 56.9%) 34 (37.7%)*

(n=61) (n=158)

37.6+8.2 34.5:7.1 0.03:
3 (4.9%)* 14 (8.9%)? 0.03x:
21(34.4%)* 65 (41.1%)*

22 (36.1%)° 61 (38.6%)*

15 (24.6%)® 18 (11.4%)*

24.0+3.9 24.6+4.7 0.41

1 (0-7) 1 (0-7) 0.06

4 (6.6%) 11 (7%)

49 (80.3%) 140 (88.6%) 0.12

8 (13.1%) 7 (4.4%)

61 (20.3%) 151 (50.3%) 0.19

0 7 (77.8%)

58 (95.1%) 156 (98.7%)

2 (3.3%) 0 0.25

1 (1.6%) 2 (1.3%)

16 (26.2%)° 30 (19%)P

4 (6.6%)" 27 (17.1%)* <0.001%*

41 (67.2%)* 111 (63.9%)"

“PEach subscript letter denotes a subset of categories whose column proportions do not differ significantly from each other.

(*compared with **compared with b is not significantly different)
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G-spot does not exist

(n=90)
61 (67.8%)°

FSFI1 <26* n (%)

FSFI 226* n (%)

FSFI total score (mean + SD) 21.0+8.9
FSFI orgasm subdomain score (mean + SD) 2.8+1.6
FGSIS total score (imean + SD) 20.7+3.8

Table 2. Patients’ self-reported G-spot existence and relation with Female Sexual Function index and Female Genital Self-Image scale

29 (32.2%)*

I am not sure
(n=61)

37 (60.7%)*"

G-spot exists
(n=158)

72 (45.6%)"

0.002
24 (39.3%)° 86 (54.4%)°
22.8+8.5 24.8+8.6 0.004
3.6+1.7 4.2+1.6 <0.001
20.9x4.1 21.9+£3.9 0.041

“"Each subscript letter denotes a subset of categories whose column proportions do not differ significantly from each other.
(*compared with “*compared with b is not significantly different. *°compared with a or b is not significantly different with both)

FSFI: Female Sexual Function index, FGIS: Female Genital Self-Image scale

Discussion

Although the existence of the G-spot is usually accepted by the
general public, it is anatomically controversial®"1*222_ Biopsy
studies showed that the anterior vaginal wall was more densely
innervated than the posterior, and the distal region contained
a higher number of nerve fibers than the proximal region®.
Microdissection and immunohistochemical studies with seven
fresh cadavers confirmed the abovementioned data and that
the distal anterior vaginal wall was thicker than the proximal
wall®?. Although these data reveal the more sensitive and
evident open-to-stimuli structure of the anterior vaginal wall,
there are biopsy results showing the opposite viewpoint®?.
Ostrenzky first anatomically identified the neurovascular
structure that he called the G-spot complex in a fresh cadaver
in 2012®. Two years later, the same author published a cadaver
study in which the histology of the G-spot complex was shown.
In this study, the G-spot complex was detected anatomically in
all eight cadavers, and the tissues were shown histologically
by staining with hematoxylin and eosin in two randomized
cases®?. In a recent article by Hoag et al.,”” which described
the most extensive anatomic study of the anterior vaginal wall
containing a detailed dissection of thirteen cadavers, the G-spot
could not be described in the front wall of the vagina. In these
two separate cadaver studies, it is confusing that the G-spot
was defined at a rate of one hundred percent in one study yet
the other study could not define it at a rate of one hundred
percent. Studies are contradictory. In a study conducted by
Puppo and Gruenwald®, Puppo and Puppo® in which they
reviewed the terminology of female sexuality, they wrote that
the G-spot did not exist under the subtitle of “The G-spot does
not exist: Is it a scientific fraud?” They stated that there was no
vaginal orgasm and added that there was no scientific support
for research that said the G-spot and vaginal orgasm existed. It
was stated in some previous reserach that perhaps the G-spot
was formed with a pudendal nerve innervation in areas that
varied from person to person in the front side of the vagina
instead of a same specific area in everybody'. In a previous
study that was conducted by asking questions to patients,

there were 1234 participants in the first large-scale G-spot
self-reported questionnaire study. In this study, the G-spot
identification rates were determined as high as 84.3%. It was
determined that approximately 3 years after the age of the
first relationship, people were found to have reached orgasm
through sexual intercourse, and they discovered the sensitive
region of the vagina about 6 years after the first orgasm”?. One
year later, the self-reported G-spot study of the same group,
which included 1289 patients, revealed a G-spot detection
rate of 82%. In this study, however, the sampling consisted of
nurses, sex therapists, and counselors who had a high-level of
education and who were very familiar with these issues?. The
high rates may be due to the nature of the sampling. In another
self-reported questionnaire that was recently published, the
rate of expressing G-spot existence was 56%. In this study
conducted on twins to investigate the genetic basis of G-spot
existence, no genetic basis was found. The reason for this may
be that people cannot discover their G-spot via environmental
factors'?. In this study, the oldest patient was aged 83 years,
and the rate of elderly participants who stated that the G-spot
existed was lower. This result is not surprising. In our study,
postmenopausal participants were excluded from the study and
it was seen that the value that was found to be significant was in
the 45-54 years’ age group, and in the group that was indecisive,
which we considered having no clinical significance. In our
study, the rate of participants who believed in the existence of
the G-spot was found as 51.1%. This ratio is compatible with
the literature”
there was a G-spot in the university graduate group was high.
In a similar study, there was no difference between the levels
of education and the responses'?. In our study, the difference
between the levels of education and the G-spot groups could be
due to the change in the understandability of the problem with
education. Another possibility is that college graduates who use
the right resources for accessing information more accurately
can have higher G-spot awareness or greater exposure to media.
People may have discovered their bodies better by reading and
practicing what they read. Filling materials such as hyaluronic
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acid, autologous oil injections, and G-spot augmentations
are rapidly increasing worldwide today. In a case report with
autologous fat injection, no change was determined in the
sexual function questionnaire before and after the application
and there was no increase in experiencing orgasms®®. The
vagina is a dynamic organ that plays an active role in sexual
intercourse. Anatomic relationships and dynamic interactions
between the clitoris, urethra, and anterior vaginal wall have
led to the concept of a clitourethrovaginal complex, which
defines a versatile, functional area that may induce orgasmic
responses when properly stimulated during penetration®”. It
is emphasized that this means a broader meaning beyond a
spot. In another study, a strong and reverse relation was found
between the distance of a woman’s clitoris and her urethral
meatus. It was emphasized that this result was secondary to
more stimuli due to the increased pressure on the vaginal wall
and nerve extensions of the clitoris into the vagina®. On the
same subject, another study under the title of “echography of
the G-Spot” measured the urethrovaginal space thickness using
introital ultrasonography, and the association with vaginal
orgasm was examined; it was found that this measurement
was directly related to vaginal orgasm®. Those who think
that G-spot exists have higher genital perception and sexual
function scores compared with other participants. In light
of the above studies, it is not wrong to claim that women
are more vaginally stimulated when they feel that there is a
G-spot. For this reason, it is not surprising that these women’s
sexual functions, especially orgasm subdomains, are high. In
this group, another reason that the genital perception scores
may have been perceived as high might be due to the fact that
the sexual functions were good in this group, higher than the
group that claimed that there was no G-spot. In our study, there
was a positive correlation between FGSIS and FSFI, as it was
in the original study of the genital perception questionnaire.
It is known that the self-image of the person affects sexual
functions, which proves this®®. The FGSIS has a positive
correlation with all subdomains except the desire domain of
FSFI®Y. In our study, the weak positive correlation could be
attributed to the multifactorial nature of female sexuality.

A person’s exploration of sexuality is a process, and the fact
that they do not know the sensitive areas of the vagina may
mean that such areas do not exist in reality as well as that
one has not yet discovered these areas. This can prolong this
process in countries where sexuality is a taboo subject of
discussion, where experiences before marriage are few and
the possibility of having sexual experience with different
partners before marriage is low. Partner incompatibility is
another factor in this subject. For this reason, the fact that the
participants do not know the existence of the G-spot or are
indecisive about its existence does not mean that this point
does not actually exist in reality. The fact that the present
study was self-reported and the sample being small are
limitations. The possibility of not understanding the question
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is another limitation. In further investigations, in addition to
the self-reported questionnaires in wider series, the aim is to
determine the location of the G-spot with a finger during an
examination and compare the self-reported answers with the
examination findings.

G-spot presence continues to be an interesting subject in the
academic environment and for the public. The biggest reason
for this might be that there is no consensus on its existence.
This issue will continue to attract interest until definitive and
descriptive studies are made.

Conclusion

Half of the participants stated that G-spot existed, which was
consistent with the literature. An increase in sexual function,
orgasm scores, and genital perception scores of these women
was identified. Self-reported questionnaires give an idea
of G-spot existence but are inadequate as proof. Further
histologic and anatomic studies are needed with larger series.
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Abstract

Postpartum hemorrhage is a potentially life-threatening, albeit preventable, condition that persists as a leading cause of maternal death. It occurs mostly
during the third stage of labor, and active management of the third stage of labor (AMTSL) can prevent its occurrence. AMTSL is a recommended series of
steps, including the provision of uterotonic drugs immediately upon fetal delivery, controlled cord traction, and massage of the uterine fundus, as developed
by the World Health Organization. Here, we present current opinion and protocols for AMTSL.

Keywords: Postpartum hemorrhage, active management of the third stage of labor, uterotonic agents

Oz

Postpartum kanama, hayat tehdit eden, ¢nlenebilir bir durumdur, anne éliimiintin 6nde gelen nedenini olusturan bir durumdur. Cogunlukla dogumun
tigtincti evresi sirasinda ortaya ¢ikar ve dogumun tictinctt evresinin aktif yonetimi (AMTSL) ortaya ¢ikmasini engelleyebilir. AMTSL, uterotonik ilaclarm
hemen fetal dogum tizerine uygulanmasi, kontrollii kordon traksiyonu ve Duinya Saglik Orgiitii tarafindan gelistirilen rahim fundus masaji dahil olmak

tizere dnerilen bir dizi adimdir. Burada AMTSL icin giincel gortis ve protokolleri sunuyoruz.
Anahtar Kelimeler: Dogum sonrast kanama, dogumun ti¢tinctt evresinin aktif yonetimi, uterotonik ajanlar

Introduction and Definitions

Postpartum hemorrhage (PPH) and blood loss complications
constitute one of the most common causes of maternal
mortality and morbidity. PPH is defined differently in
various countries (Table 1)%. Its incidence is 11% globally
among women in labor"*. The third stage of labor (TSL) is
defined as the time between the delivery of the baby and the
expulsion of the placenta. The duration of the third stage is
~6-30 minute®?. The pathophysiology of the TSL is still not
fully understood. During this stage, expulsion of placenta
with the formation of capillary hemorrhage after the birth
of the baby is followed by shrinking of the placental surface
with uterine contractions, and finally ends with the discharge
of the placenta from the uterus. Hemorrhage is restricted

with uterine contractions and activation of the coagulation
system®?. As can be understood from this definition, some
degree of hemorrhage always occurs at this stage (~100-250
cc). It is important to limit the amount of hemorrhage to
the minimum possible level. Accordingly, the World Health
Organization (WHO) suggested the active management of
the TSL (Table 2)®.

Uterotonic agents

1) Oxytocin: Oxytocin is the most commonly used agent
and the primary drug of choice in the TSL. Oxytocin’s action
is unique to the smooth muscles of the uterus; it increases
the amplitude and frequency of contractions. Oxytocin
binds to a G-protein on the surface of uterine myocytes,
resulting in the generation of diacylglycerol (DAG) and
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Table 1. Post-partum hemorrhage definitions

Country Definition

Australia 2008

Austria 2008
blood loss >1000 mL

Germany 2008
birth 21000 mL

Royal College of Obstetrics
and Gynecology, United
Kingdom

World Health Organization
birth 21000 mL

Table 2. Active management of the third stage of labor
a) Administration of uterotonic agents after delivery of the baby
b) Expulsion of placenta with controlled traction of cord

¢) Uterine fundal massage after expulsion of placenta

inositol triphosphate (IP3) via the action of phospholipase
C on phosphatidylinositol bisphosphate. DAG stimulates PG
synthesis, and IP3 stimulates the release of calcium from the
sarcoplasmic reticulum. It also activates cyclooxygenase 2 by
a further G-protein interaction and, in doing so, stimulates
PG synthesis.

Oxytocin can be used just after delivery of the front shoulder
of the baby or expulsion of the placenta. Generally, its
administration route and dose are 10 IU intramuscularly
(IM). It can also be used intravenously (IV), which is
typically preferred during cesarean sections (CS). A newly
developed oxytocin tablet has recently been presented that
can be applied successfully via the sublingual route®. An in
vitro study showed a >30% reduction in tissue transepithelial
electrical resistance after treatment with the oxytocin fast-
dissolving tablet, implying an increase in the permeability of
the mucosal tissue to oxytocin®. However, it may cause ST
depression on an electrocardiogram and hypotension. The
efficacy of oxytocin is the same with both administration
routes. In a 600-patient study from Turkey, there was no
statistically significant difference in the amount of postpartum
blood loss between IM and IV administration®. Oxytocin
also decreased postpartum blood loss when applied inside
the placental cord™.

2) Ergometrine (methergine): Ergot alkaloids exert various
effects throughout the body on at least three different types
of receptor. They are non-selective 5-hydroxytryptamine 1
agonists and have affinities for dopamine and noradrenalin
receptors. Ergot alkaloids are absorbed rapidly and
completely after oral administration. Both are usually
effective within 1-5 min after an IM injection. They are
metabolized in the liver, and reported half-lives range from
0.5 to 2 h. Their actions on the uterus are probably a result

Amount of blood loss: >500 mL at vaginal birth, >750 mL at cesarean section

Amount of blood loss between 500-1000 mL + clinical symptoms of hypovolemic shock or amount of

Amount of blood loss during first 24 h after birth 2500 mL, serious PPH blood loss during first 24 h after

Amount of blood loss of 500-1000 mL and absence of clinical symptoms of hypovolemic shock
Amount of blood loss 21000 mL or presence of clinical symptoms of hypovolemic shock

Amount of blood loss during first 24 h after birth 2500 mL, serious PPH blood loss during first 24 h after

of their agonist properties against adrenergic o-receptors;
these receptors, when stimulated, lead to IP3 release and
to calcium mobilization from the sarcoplasmic reticulum.
To date, there is only one prospective study in the English
literature on this topic. In that study, the authors compared
the efficacy of rectal misoprostol 400 pg, oxytocin 10 IU
injected IM, methylergometrine 0.2 mg injected IV, and 0.5
mg ergometrine +5 IU oxytocin injected IM in reducing
blood loss in the TSL. They found that methylergometrine
had the “best” uterotonic drug profile (lowest blood loss
during the third stage and duration of the TSL). However, the
study had several limitations. Most importantly, it was not a
randomized study, the trial was not double-blinded, leading
to the possibility of biased results, and no power calculation
was reported®. Ergometrine causes continuous contraction
of the uterus. There is not enough evidence about its use as a
single agent. It is typically administered at 0.2 mg IM. Its use
must be avoided in patients with hypertension.

3) Syntometrine: This contains 5 IU oxytocin and 0.5 mg
ergometrine. The time of onset of the uterine response after
IM administration is shorter than after ergometrine alone, and
the duration of action is several hours. Although it was found
to be more effective than oxytocin in a review, the adverse
effect profile (hypertension, nausea, vomiting) restricts its
use®.

4) Misoprostol: This is a synthetic prostaglandin E1 derivative.
Itis an inexpensive drug and is stored readily. It does not cause
high blood pressure and can be used in patients with asthma.
Its most common adverse effect is flushing. Although the
amount of blood loss has been shown to have been reduced
with prophylactic use of misoprostol in many studies, it is not
as effective as oxytocin. Consequently, oxytocin is the first
choice for the prophylaxis of PPH*!?. In countries where
the socioeconomic level is very low and home deliveries
are common, misoprostol can be used as the first-line drug;
it can be used orally, rectally or sublingually. The route of
administration and dose differ from country to country. The
WHO and International Federation of Gynaecology and
Obstetrics recommend a single dose of 600 pg misoprostol,
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oral or sublingual, for the prophylaxis of PPH"®. According
to a recently published meta-analysis result, misoprostol has
been used in the third stage of labor to prevent PPH when
a sterile syringe and trained midwife were absent “¥. In a
prospective randomized trial published in 2016, it was shown
that the additional use of buccal misoprostol in conjunction
with active management of the TSL reduced the need for
additional uterotonic drugs™.

5) Tranexamic acid: Tranexamicacid (TA) isalysine derivative
with anti-fibrinolytic activity that inhibits fibrin degradation
by blocking lysine-binding regions on plasminogen. TA is
absorbed from the gastrointestinal tract at 30-40%%'". Its
plasma half-life is 2 h, and its plasma protein binding ratio is
~3%, which is solely a result of plasminogen binding. It can
cross the placenta and be passed to a breastfeeding infant. It is
excreted through the urine, so it must be avoided in patients
with renal failure. It can be used in an oral, local or parenteral
manner. It is typically a well-tolerated drug. Rarely, it may
cause nausea, vomiting, hypotension, and dizziness!""'¥.
These adverse effects are more common when it is given
parenterally at high flow rates. One gram of IV TA given
within 3 hours of PPH was reported to significantly reduce
maternal death and the need for surgery™®. In pill form, it is
recommended at a 15-25 mg/kg/dosage every 8 h orally for
5-10 days. There may be gastrointestinal adverse effects. The
maximum dose is 3-4 g. It should be given at 10 mg/kg/dosage
(maximum 500 mg) with slow infusion every 8 h when given
parenterally. Activated prothrombin complex concentrates
must be avoided""'®. Using TA for the treatment of PPH, the
incremental cost-effectiveness ratios were found below the
lower bound of the cost-effectiveness threshold range”.

- Tranexamic acid for the prevention of postpartum
hemorrhage after cesarean section

There are 11 randomized controlled trials (RCT) about this
topic in the literature® =Y. Except in one study, elective CSs
were performed in all patients. In all studies, the amount
of blood loss decreased with the use of TA and no adverse
effects were reported. The first large study was reported by
Gungorduk et al. ®® from Bakirkéy Women and Children’s
Hospital in 2011. In total, 660 patients were included in the
study and a decrease in the amount of blood loss was seen after

the routine administration of 5 IU oxytocin following 20 U
oxytocin in 500 ml RL and TA (1 g IV in 5 min) at the third
stage of labor; no adverse effects were reported®”. Another
study with 740 patients reported similar results in 2013, As
can be seen from the results of these studies, administration of
TA as an additional agent in the TSL decreased the blood loss.
- Tranexamic acid for the prevention of prevention of
postpartum hemorrhage after vaginal delivery

There are three RCTs on this topic in the literature®**?. Yang
et al. ®» administered 10 U oxytocin 10 min after delivery
of TA in their study. They reported that TA decreased the
incidence of PPH. In a study published in 2013 from Kanuni
Sultan Siileyman Training and Research Hospital, Istanbul,
Turkey, the TSL was managed actively in all patients. An
additional 1 g TA was given to a group of patients in this
study. At the end of the study, less blood loss and a lower
incidence of PPH was reported in the group using TA®Y.
Mirghafourvand et al. ©® reported that administration of 1
g TA after 10 IU oxytocin decreased PPH in a study of 120
pregnant women in 2015. In conclusion, TA decreases the
amount of blood loss and the incidence of PPH in patients
who are managed actively in the TSL.

Tranexamic acid adverse effects

In a previous study, the risks of myocardial infarction,
cerebrovascular stroke, deep vein thrombosis, and pulmonary
embolus were not statistically significantly increased
compared with a control group"®. The most common adverse
effects are nausea and vomiting. Two patients experienced
thromboemboli when receiving high-dose TA in the EXADELI
study®?. There is only one reported RCT concerning neonatal
adverse effects in the postpartum period. No adverse effects
related with TA was reported in this study®”. However, the
design of the study was inadequate to assess neonatal adverse
effects. It can cross the placenta, so there is a need for large
studies with administration before cord clamping.

Route of administration for uterotonic agents

Although the standard doses of uterotonic agents are given
above, the actual dose and administration forms differ in
various countries. Table 3 lists four common international
guidelines for dose and administration®->.

Table 3. Drug doses and administration forms in four major international guidelines

ACOG RANZCOG RCOG SCOG
Oxytocin 10-40 IU IV or 10 IU IM  Not specified 5 IU IV (repeatable) 10 IU IM or
or40 IU IV 125 mL/h in 500 mL - 5 TU IV or 40 TU IV 125 mL/h in 500 mL
Ergots Metilergonavin 0.2 mg  Not specified ~ Ergometrin 0.5 mg IV or IM Ergonovin 0.25 mg IV or IM every 2 h
IM per 24 h period
Misoprostol 800-1000 pg rectal 1000 pg rectal 1000 pg rectal 400-1000 png oral or rectal

Tranexamic acid - -

Not suggested

Not suggested

ACOG: American Congress of Obstetrics and Gynecology, RANZCOG: Royal Australian and New Zealand Congress of Obstetrics and Gynecology, RCOG: Royal Congress of Obstetrics and
Gynecology, SCOG: Canadian Society of Obstetrics and Gynecology, IV: Intravenous, IM: Intramuscular
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Delivery of placenta with controlled cord traction

Although this was recommended in the 2007 WHO guidelines,
itisdescribed as optional for the active management of the third
stage in the 2012 updated guidelines"”. An inexperienced
operator may cause serious complications, such as uterine
inversion. In WHO studies, it was accepted as ineffective for
decreasing blood loss. However, according to a meta-analysis
reported in 2015, although the risk of blood loss above 1000
mL was not decreased with controlled cord traction, the
mean time of the third stage, the mean blood loss (less than
10 mL), and the risk of blood loss less than 500 mL were all
decreased®®. The authors noted that controlled cord traction
still had a place in active management when performed by
experienced personnel. It is also a recommended method for
CSS(24’37).

Uterine fundal massage after placental expulsion

Uterine fundal massage after placental expulsion
provides uterine contractions by stimulating endogenous
prostaglandin secretion. This method was recommended in
the 2007 WHO guidelines, and was described as optional for
the active management of the third stage in the 2012 updated
guidelines®®. Similarly, Chen et al. ®® published results of a
study of 2340 pregnancies, which showed that the addition of
fundal massage to oxytocin did not decrease PPH.

Possible adverse effects of active management

Adpverse effects related to uterotonic agents

- Hypertension, nausea, vomiting due to ergot alkaloids

Risk of placental retention

Neonatal risks related to early cord clamping

- Iron-deficiency anemia

- Intraventricular hemorrhage

- Hypotension

Results

According to the most recent Cochrane analysis, active
management of the TSL decreases the risk of postpartum
bleeding of over 1000 mL®”. The possible risks and benefits
of active management must be explained to pregnant women
and informed consent must be obtained. TA administration,
as an extra drug for pregnant women whose TSL is being
managed actively, decreases both the amount of blood loss
and the incidence of PPH.
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Use of a gelatin-thrombin hemostatic matrix in obstetrics
and gynecological surgery

Obstetrik ve jinekolojik cerrahide jelatin-trombin hemostatik
matriks kullanimi

® Selim Misirhoglu!, ® Engin Turkgeldi', ® Hande Yagmur', ® Biilent Urman’*, ® Baris Ata*

'Kog¢ University Hospital, Clinic of Obstetrics and Gynecology, Istanbul, Turkey
2Kog University Faculty of Medicine, Department of Obstetrics and Gynecology, Istanbul, Turkey

Abstract

Gelatin-thrombin matrix (GTM) is a hemostatic sealant consisting of bovine-derived gelatin matrix and human-derived thrombin, combining both
mechanical and active mechanisms to achieve hemostasis. It was approved by the Food and Drug Administration in 1999. GTM has been used by several
surgical specialties; however, it is a possibly an under-used tool in obstetrics and gynecology. A limited number of studies have been performed on its
use during laparoscopic endometrioma excision and myomectomy. It may prove useful in endometrioma excision in reproductive aged women because
it is likely to harm ovarian reserve less than electrocautery; however, this conclusion needs to be validated. The only study on GTM use in myomectomy
included 50 women randomized into GTM and control groups, and showed decreased blood loss and shorter hospital stays in the GTM group. In
gynecologic oncology, it was successfully used to reduce lymphocele cases in a cohort study. GTM has been used successtully in obstetrics in a handful
of cases of uncontrolled bleeding from caesarean scar, placental site, ectopic pregnancy, rectovaginal hematoma, and venous plexus over the vaginal vault
after emergency postpartum hysterectomy. Risk of viral transmission is a major concern about GTM, yet there are no reports on disease transmission with
GTM use to date. Rare but serious adverse effects and complications have been reported such as fatal or near-fatal thromboembolism and small bowel
obstruction. Although GTM is mostly a safe product, it is still not free of complications and risks. In conclusion, although routine use of GTM cannot be
recommended due to concerns about its safety, cost, and availability, it may prove useful when conventional hemostatic methods such as suturing and
electrocauterization fail or are not appropriate.

Keywords: Hemostatic matrix, hemostasis, gelatin-thrombin hemostatic matrix, obstetrics, gynecological surgery

Oz

Jelatin-trombin matriks (GTM), hemostaz elde etmek i¢in hem mekanik hem de aktif mekanizmalart kullanan, sigir kaynakh jelatin matriks ve insandan
tiretilmis trombin igeren hemostatik bir yahtkandir. 1999 yilinda Gida ve fla¢ Dairesi tarafindan onaylanmistir. GTM bircok cerrahi uzmanhk alanlart
tarafindan kullamlmistir, ancak obstetrik ve jinekolojide muhtemelen GTM’den yeterince faydalanilmamaktadir. Laparoskopik endometrioma eksizyonu ve
miyomektomi sirasinda kullanimi konusunda smirli sayida alisma yapilmistir. Ureme cagindaki kadinlarda over rezervine elektrokoterden daha az zararh
olma olasilig1 nedeniyle endometrioma eksizyonunda yararl olabilir ancak bu sonucun dogrulanmasi gerekir. Miyomektomide GTM kullanimi tizerine
yapilan tek calismada, 50 kadin GTM ve kontrol gruplart olarak randomize edilmis ve GTM grubunda kan kaybinin azaldig ve hastanede kalis stiresini
kisaldigr gosterilmistir. Jinekolojik onkolojide, bir kohort ¢alismasinda lenfosel olgulanm azaltug goriilmiistiir. GTM, sezaryen skarmdan kaynaklanan
kontrol edilemeyen kanamalar, plasental yatak kanamalari, ektopik gebelik, rektovajinal hematom ve vajinal venoz pleksuslardan kanama olan obstetrik
olgularda basarili bir sekilde kullamlmistir. Viral bulasma riski, GTM ile ilgili btiytik bir sorun teskil etmektedir, ancak bugtine kadar GTM kullanimu ile
hastalik bulast konusunda herhangi bir olgu bildirilmemistir. Oliimcil ya da morbiditesi ytiksek tromboembolizm ve ince bagirsak tikamkhg gibi nadir
fakat ciddi yan etkiler ve komplikasyonlar bildirilmistir. GTM ¢ogunlukla gtivenli bir tirtin olmasma ragmen komplikasyon ve risklerden armnmuis degildir.
Sonug olarak, GTM'nin rutin kullanimi, gtivenlik, maliyet ve kullanilabilirligi ile ilgili endiselerden dolay1 6nerilemese de, dikis ve elektrokoterizasyon gibi
geleneksel hemostatik yontemler basarisiz oldugunda ya da uygun olmadigimda yararh olabilir.
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Introduction

Intraoperative hemorrhage remains a major concern of
surgery in obstetrics and gynecology. Morbidity can be
severe, resulting in increased transfusion rates, hospital stay,
cost and rarely mortality. Although traditional methods of
maintaining hemostasis (i.e., compression, suture ligation,
electrocautery) usually suffice, they are not always successful
or safe. In these situations, there is a need for alternative
methods for achieving hemostasis. Hemostatic sealants (HS)
have been developed to fulfill this need, and today a wide
array of products is available. According to their mechanisms
of action, they can be classified into mechanical sealants,
flowable sealants, fibrin/synthetic sealants, and sealants with
active ingredients'”. There are more than 20 commercial
products on the market, and more currently in development.
A commonly used combination of bovine-derived gelatin
matrix and human-derived thrombin [FloSeal Hemostatic
Matrix (FloSeal) Baxter Healthcare Corporation Fremont, CA
94555, USA], has both mechanical and active ingredients to
achieve hemostasis®?. We will use the abbreviation gelatin-
thrombin matrix (GTM) for, GTM in the rest of the text. GTM
has been successfully used in several surgical specialties such
as urology,*” neurosurgery,®” cardiovascular surgery,!*!V
orthopedic  surgery,**!® and otorhinolaryngology;!*!?
however, its use in obstetrics and gynecology is not similarly
well-documented. This review aims to focus on the properties
and use of GTM in obstetrics and gynecology.

Properties and mechanism of action

The gelatin matrix is created by gelatinization of collagen
extracted from bovine corium. The collagen fibers are cross-
linked and stabilized with glutaraldehyde, and the thrombin is

extracted from pooled human plasma. These two components
are packaged separately, stored at room temperature, and
mixed just prior to use*'®. GTM has two mechanisms of
action (Figure 1 and Figure 2). First, the gelatin matrix fills
the bleeding site with gelatin granules and swells, generating
a stable clot. The gel conforms to the contour of the wound,
through asymmetrical or irregular surfaces, providing a
tamponade effect. A spontaneously forming clot also triggers
contact activation of platelets, contributing further to
hemostasis. Next, the extrinsic thrombin component of GTM
converts fibrinogen into a fibrin polymer, which promotes
fibrin formation at the end of the coagulation cascade. Over
the course of 6-8 weeks, the GTM granules are absorbed
without any residue!'#!?,

It is important to note that GTM functions only in the
presence of fibrinogen in the clot. Therefore, it is effective

— Applied precisely at the source of bleeding, FloSeal granules conform to
irregular wound shapes

~ The granules swell by 10-20% within 10 minutes and physically
restrict the flow of blood

— High concentrations of thrombin cause the rapid formation of a
reinforced clot around the stable matrix provided by the granules

~  FloSeal granules not enmeshed in the clot can be removed with
gentle irrigation or suction

~  Granules remaining in the clot are resorbed by the body in 6 to 8
week.

Figure 2. Gelatin-thrombin hemostatic matrixTM mechanism of
action (Courtesy of Oz et al."” used with permission)
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Figure 1. Coagulation cascade and hemostatic technologies (Courtesy of Oz et al."® used with permission)
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in active bleeding sites exclusively. Excess product should
be removed to avoid swelling. Nevertheless, care should be
taken because aggressive irrigation, suction or any action that
could disrupt or remove the clot itself because it would nullify
the effect of GTM®'#19_ Finally, its application or injection
into blood vessels should be strictly avoided because GTM
intravasation may result in thromboembolism, as discussed
in the “safety and adverse effects of GTM in gynecological
surgery” section®”. GTM was approved by the United States
Food and Drug Administration (FDA) in 1999%V.

Gelatin-thrombin matrix in gynecology and obstetrics

GTIM is a possibly an under-used tool in obstetrics and
gynecology, as reflected in the paucity of literature regarding
the related use of this substance. Studies are only available
for a handful of indications, and a substantial number of
publications are case reports.

Ovarian cystectomy

Most of the studies on GTM in gynecologic surgery are
in the context of ovarian cystectomies. Unlike the other
investigations on GTM, their primary outcomes are the
prevention of blood loss and the preservation of the ovarian
reserve. Angioli et al.®? were the first to investigate the
effectiveness of GTM during laparoscopic endometrioma
excision. In their pilot study, they used GTM for hemostasis
in the first 8 patients and bipolar forceps or carbon-
dioxide laser in the following 12 patients with symptomatic
endometriomas measuring 23 cm. Hemostasis was achieved
in all patients within 3 minutes with a median time of 172
and 182 seconds in the control and GTM groups, respectively
(p=0.19). Although the average blood loss was less in the
GTM group, the difference was short of being statistically
significant (p=0.37). Growing evidence shows a detrimental
effect of endometrioma excision on ovarian reserve2¥,
Alternative methods are being investigated because a possible
factor is the use of electrocautery for hemostasis®”. After
being proven effective in endometriomas by Angioli et al.*?
GTM was compared with electrocautery in three randomized
controlled trials (RCT). Sonmezer et al.®® recruited 30
women with a unilateral endometriomas =4 cm. Despite
being allocated to GTM, two patients required bipolar cautery
for hemostasis and were excluded from the analysis of
ovarian reserve. Preoperative and postoperative hemoglobin
levels were comparable between the groups. Anti-miillerian
hormone (AMH) levels were measured preoperatively, and
at the first and third post-operative months. One month
after surgery, the decrease in AMH was significantly higher
in the bipolar cautery than the GTM group (56% vs. 29%,
respectively, p=0.001); however, it was not significantly
different at the third month (23% vs. 19%, respectively,
p=0.467). In another RCT including 100 patients, Song et
al.®V compared AMH levels between GTM and electrocautery
at the third post-operative month following laparoscopic

excision of endometriomas. Three patients in the GTM group
required bipolar coagulation and two patients in the bipolar
cautery group needed ovarian suturing for hemostasis.
Estimated blood loss was similar in both groups (67.3+ 49.9
mL in the bipolar cautery group vs. 55.9£45.4 mL in the
GTM group, p=0.22). However, the percentage decline in
AMH levels was significantly higher in the bipolar cautery
group than in the GTM group (16.1% vs. 41.2%, respectively;
p=0.004). The third RCT included 60 women with bilateral
endometriomas®?. Either GTM or bipolar coagulation was
used for hemostasis, and serum AMH levels were compared
between the groups at the third post-operative month.
Women in the GTM group had a significantly higher mean
AMH level than the bipolar cautery group (1.68+0.32 ng/
dL vs. 1.08 +£0.32 ng/mL). It should be noted that this trial
remained as an abstract and did not develop into a full-text
article; therefore, detailed information about the methods and
results are not available. In our systematic review and meta-
analysis of the effect of hemostatic methods on ovarian reserve
following laparoscopic endometrioma excision, we found
that although bipolar cautery caused a significantly greater
decline in AMH compared with alternative methods, namely
GTM and suturing [95% confidence interval (CI)=-13.00,
-0.90], the difference was not significant in the subgroup
analysis comparing bipolar coagulation and GTM (95% Cl=-
14.07, 2.53)®. We concluded that although the latter was
possibly a false-negative finding due to a small sample size
and there was moderate quality evidence supporting its use,
we were still hesitant to suggest the widespread application of
GTM due to its marginal benefit, additional cost, and possible
adverse effects. To the best of our knowledge, there are no
published studies about the use of GTM during the excision
of other types of ovarian cysts, except for a case report by
Ebert et al.®» about stripping an ovarian serous cystadenoma.

Myomectomy

Even though myomectomy is a commonly performed
procedure that can cause significant blood loss, there is
limited data on the use of GTM in myomectomy. Raga et
al.®% randomized 50 women with symptomatic fibroids
larger than the size of a 16 weeks’ pregnant uterus who were
undergoing conventional myomectomy into GTM and control
groups. GTM or sterile saline was applied to the fibroid bed
immediately after the removal of the fibroid and before
uterine wound closure. Blood loss was estimated as the sum
of the weight change in the gauzes and the blood volume in
the suction bottle. The average intraoperative blood loss was
80+25.5 mL (range, 25-150 mL) and 625+120.5 mL (range,
250-950 mL) for the GTM and control groups, respectively
(p<0.005). Likewise, average postoperative blood loss,
measured by surgical drains, was significantly more in the
control group (25+5 mL vs. 250+75 mL, p<0.005). Although
none of the women in the GTM group required blood
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transfusion, 5 patients were transfused in the control group.
All of this translated into longer hospital stays for the control
group (p<0.005). The small sample size and possible lack of
blinding are drawbacks of this study and it is unfortunate that
no other trial has been performed to support or oppose its
findings.

Gynecologic oncology

It is interesting that the use of GTM has not been reported
much in gynecologic oncological surgery, a field where
hemostasis is of utmost importance and bleeding from or
around many vital organs or tissues is expected. Yet, its use
in pelvic lymph drainage and wound healing has drawn some
attention.

Han et al.® reported the case of an 86-year-old woman who
had undergone wide radical excision and bilateral inguinal
lymphadenectomy for vulvar cancer. She had bilateral
inguinal wound separation and excessive lymphorrhea
postoperatively. Application of GTM resulted in successful
granulation formation. Perfect wound healing and no drainage
from the groin was reported two months later.®>

In addition to this case-report, there is only one cohort
article that studied the effect of GTM for the treatment pelvic
lymphoceles. In this study, 50 patients underwent pelvic
+/- paraaortic lymphadenectomy for various gynecologic
cancers. In the study group, 5 mL GTM and its spray form
(Coseal®) was used at the lymphadenectomy side instead of a
pelvic drainage system. Pelvic drainage systems were used in
the control group. Application of GTM decreased the hospital
stay and the number of symptomatic lymphoceles in patients
with gynecologic malignancies®®.

Ectopic pregnancy

Another scenario where a gynecologic surgeon can encounter
uncontrolled bleeding is ectopic pregnancy. Although
most tubal pregnancies are managed successfully with
salpingectomy or salpingostomy, additional measures may be
required to control bleeding. Clapp and Huang®” reported
two cases of tubal ectopic pregnancies where electrocautery
failed to achieve hemostasis and GTM was used successfully.
Interestingly, Watrowski®® reported two cases of tubal
pregnancies managed through salpingostomy where they
used only GTM for hemostasis. Due to its cost, limited
availability, and yet-to-be-proven efficacy, this approach is far
from being the standard. It remains a viable option in patients
who wish to preserve their fallopian tubes. Gorry et al.®”
and Watrowski et al.“? reported cases of primary peritoneal
pregnancy and primary omental pregnancy where GTM was
used successfully to control bleeding,

Obstetrics

The literature on the use of GTM in obstetrics is limited to a
few cases in the context of postpartum hemorrhage. Moatti
et al.“V described a case of massive post-partum hemorrhage
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forming a rectovaginal hematoma that could not be controlled
with conventional methods; application of GTM with packing
provided hemostasis. Another case, uncontrolled bleeding
from the venous plexus along the vaginal vault after emergency
postpartum hysterectomy in a patient with disseminated
intravascular coagulopathy was managed successfully with
GTM“). A patient with acute fatty liver of pregnancy who
presented with acute hepatic and renal failure along with a
hypofibrinogenemia was noted to have bleeding after vaginal
delivery by vacuum extraction. This was controlled with
intrauterine, vaginal application of GTM and recombinant
activated human factor VIla transfusion™®. Finally, GTM
proved successful in a woman with post-partum hemorrhage
due to vaginal laceration that could not be controlled using
traditional techniques due to “poor tissue quality”*¥. Similar
cases of bleeding from a caesarean scar® and placental
site™*4" were controlled with GTM. These reports show that
GTM can be an option in post-partum hemorrhage in cases
where traditional methods fail.

Safety and adverse effects of gelatin-thrombin matrix in
gynecologic surgery

As with any other product that contains human or animal
derived components, GTM poses a theoretical risk of viral
transmission. Although this risk can be reduced by screening
donors and tracing cattle, it cannot be ruled out with current
technology®. There are no reports of disease transmission
from the currently available GTM products in the literature.
Thromboembolism is another major concern about GTM
and HS in general. Fatal pulmonary thromboembolism
has been reported following the use of GTM during spinal
surgery in a 78-year-old woman®”. She developed dyspnea
with right-sided heart failure due to left pulmonary artery
embolization 8 hours after surgery. Autopsy revealed that
the thrombus in the pulmonary artery contained acellular
eosinophilic granules with enclosed fibrin and thrombocytes,
convincing the pathologists that thromboembolism was a
result of embolization of GTM granules from the application
site to the pulmonary artery. The authors suggested that
continuous uptake of small amounts of GTIM through
small vessels around the paravertebral site was the cause of
thromboembolism. The injury to the vessel wall might have
triggered the coagulation cascade that caused the migration of
GTM granules. Therefore, surgeons should be careful about
the risk of intravascular thrombus formation when GTM is
used around relatively large-sized vessels.

Another case report involving an 18-year-old woman
who developed peri-operative disseminated intravascular
coagulation and acute right-sided heart failure that occurred
during spinal surgery immediately after the application of an
absorbable gelatin powder mixed with bovine thrombin. This
event was attributed to unintentional intravasation of HS%®.
Small bowel obstruction (SBO) is another potential serious
complication after application of GTM or similar HS in the
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Introduction

Intraoperative hemorrhage remains a major concern of
surgery in obstetrics and gynecology. Morbidity can be
severe, resulting in increased transfusion rates, hospital stay,
cost and rarely mortality. Although traditional methods of
maintaining hemostasis (i.e., compression, suture ligation,
electrocautery) usually suffice, they are not always successful
or safe. In these situations, there is a need for alternative
methods for achieving hemostasis. Hemostatic sealants (HS)
have been developed to fulfill this need, and today a wide
array of products is available. According to their mechanisms
of action, they can be classified into mechanical sealants,
flowable sealants, fibrin/synthetic sealants, and sealants with
active ingredients'”. There are more than 20 commercial
products on the market, and more currently in development.
A commonly used combination of bovine-derived gelatin
matrix and human-derived thrombin [FloSeal Hemostatic
Matrix (FloSeal) Baxter Healthcare Corporation Fremont, CA
94555, USA], has both mechanical and active ingredients to
achieve hemostasis®?. We will use the abbreviation gelatin-
thrombin matrix (GTM) for, GTM in the rest of the text. GTM
has been successfully used in several surgical specialties such
as urology,*” neurosurgery,®” cardiovascular surgery,!*!V
orthopedic  surgery,**!® and otorhinolaryngology;!*!?
however, its use in obstetrics and gynecology is not similarly
well-documented. This review aims to focus on the properties
and use of GTM in obstetrics and gynecology.

Properties and mechanism of action

The gelatin matrix is created by gelatinization of collagen
extracted from bovine corium. The collagen fibers are cross-
linked and stabilized with glutaraldehyde, and the thrombin is

extracted from pooled human plasma. These two components
are packaged separately, stored at room temperature, and
mixed just prior to use*'®. GTM has two mechanisms of
action (Figure 1 and Figure 2). First, the gelatin matrix fills
the bleeding site with gelatin granules and swells, generating
a stable clot. The gel conforms to the contour of the wound,
through asymmetrical or irregular surfaces, providing a
tamponade effect. A spontaneously forming clot also triggers
contact activation of platelets, contributing further to
hemostasis. Next, the extrinsic thrombin component of GTM
converts fibrinogen into a fibrin polymer, which promotes
fibrin formation at the end of the coagulation cascade. Over
the course of 6-8 weeks, the GTM granules are absorbed
without any residue!'#!?,

It is important to note that GTM functions only in the
presence of fibrinogen in the clot. Therefore, it is effective

— Applied precisely at the source of bleeding, FloSeal granules conform to
irregular wound shapes

~ The granules swell by 10-20% within 10 minutes and physically
restrict the flow of blood

— High concentrations of thrombin cause the rapid formation of a
reinforced clot around the stable matrix provided by the granules

~  FloSeal granules not enmeshed in the clot can be removed with
gentle irrigation or suction

~  Granules remaining in the clot are resorbed by the body in 6 to 8
week.

Figure 2. Gelatin-thrombin hemostatic matrixTM mechanism of
action (Courtesy of Oz et al."” used with permission)
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in active bleeding sites exclusively. Excess product should
be removed to avoid swelling. Nevertheless, care should be
taken because aggressive irrigation, suction or any action that
could disrupt or remove the clot itself because it would nullify
the effect of GTM®'#19_ Finally, its application or injection
into blood vessels should be strictly avoided because GTM
intravasation may result in thromboembolism, as discussed
in the “safety and adverse effects of GTM in gynecological
surgery” section®”. GTM was approved by the United States
Food and Drug Administration (FDA) in 1999%V.

Gelatin-thrombin matrix in gynecology and obstetrics

GTIM is a possibly an under-used tool in obstetrics and
gynecology, as reflected in the paucity of literature regarding
the related use of this substance. Studies are only available
for a handful of indications, and a substantial number of
publications are case reports.

Ovarian cystectomy

Most of the studies on GTM in gynecologic surgery are
in the context of ovarian cystectomies. Unlike the other
investigations on GTM, their primary outcomes are the
prevention of blood loss and the preservation of the ovarian
reserve. Angioli et al.®? were the first to investigate the
effectiveness of GTM during laparoscopic endometrioma
excision. In their pilot study, they used GTM for hemostasis
in the first 8 patients and bipolar forceps or carbon-
dioxide laser in the following 12 patients with symptomatic
endometriomas measuring 23 cm. Hemostasis was achieved
in all patients within 3 minutes with a median time of 172
and 182 seconds in the control and GTM groups, respectively
(p=0.19). Although the average blood loss was less in the
GTM group, the difference was short of being statistically
significant (p=0.37). Growing evidence shows a detrimental
effect of endometrioma excision on ovarian reserve2¥,
Alternative methods are being investigated because a possible
factor is the use of electrocautery for hemostasis®”. After
being proven effective in endometriomas by Angioli et al.*?
GTM was compared with electrocautery in three randomized
controlled trials (RCT). Sonmezer et al.®® recruited 30
women with a unilateral endometriomas =4 cm. Despite
being allocated to GTM, two patients required bipolar cautery
for hemostasis and were excluded from the analysis of
ovarian reserve. Preoperative and postoperative hemoglobin
levels were comparable between the groups. Anti-miillerian
hormone (AMH) levels were measured preoperatively, and
at the first and third post-operative months. One month
after surgery, the decrease in AMH was significantly higher
in the bipolar cautery than the GTM group (56% vs. 29%,
respectively, p=0.001); however, it was not significantly
different at the third month (23% vs. 19%, respectively,
p=0.467). In another RCT including 100 patients, Song et
al.®V compared AMH levels between GTM and electrocautery
at the third post-operative month following laparoscopic

excision of endometriomas. Three patients in the GTM group
required bipolar coagulation and two patients in the bipolar
cautery group needed ovarian suturing for hemostasis.
Estimated blood loss was similar in both groups (67.3+ 49.9
mL in the bipolar cautery group vs. 55.9£45.4 mL in the
GTM group, p=0.22). However, the percentage decline in
AMH levels was significantly higher in the bipolar cautery
group than in the GTM group (16.1% vs. 41.2%, respectively;
p=0.004). The third RCT included 60 women with bilateral
endometriomas®?. Either GTM or bipolar coagulation was
used for hemostasis, and serum AMH levels were compared
between the groups at the third post-operative month.
Women in the GTM group had a significantly higher mean
AMH level than the bipolar cautery group (1.68+0.32 ng/
dL vs. 1.08 +£0.32 ng/mL). It should be noted that this trial
remained as an abstract and did not develop into a full-text
article; therefore, detailed information about the methods and
results are not available. In our systematic review and meta-
analysis of the effect of hemostatic methods on ovarian reserve
following laparoscopic endometrioma excision, we found
that although bipolar cautery caused a significantly greater
decline in AMH compared with alternative methods, namely
GTM and suturing [95% confidence interval (CI)=-13.00,
-0.90], the difference was not significant in the subgroup
analysis comparing bipolar coagulation and GTM (95% Cl=-
14.07, 2.53)®. We concluded that although the latter was
possibly a false-negative finding due to a small sample size
and there was moderate quality evidence supporting its use,
we were still hesitant to suggest the widespread application of
GTM due to its marginal benefit, additional cost, and possible
adverse effects. To the best of our knowledge, there are no
published studies about the use of GTM during the excision
of other types of ovarian cysts, except for a case report by
Ebert et al.®» about stripping an ovarian serous cystadenoma.

Myomectomy

Even though myomectomy is a commonly performed
procedure that can cause significant blood loss, there is
limited data on the use of GTM in myomectomy. Raga et
al.®% randomized 50 women with symptomatic fibroids
larger than the size of a 16 weeks’ pregnant uterus who were
undergoing conventional myomectomy into GTM and control
groups. GTM or sterile saline was applied to the fibroid bed
immediately after the removal of the fibroid and before
uterine wound closure. Blood loss was estimated as the sum
of the weight change in the gauzes and the blood volume in
the suction bottle. The average intraoperative blood loss was
80+25.5 mL (range, 25-150 mL) and 625+120.5 mL (range,
250-950 mL) for the GTM and control groups, respectively
(p<0.005). Likewise, average postoperative blood loss,
measured by surgical drains, was significantly more in the
control group (25+5 mL vs. 250+75 mL, p<0.005). Although
none of the women in the GTM group required blood
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transfusion, 5 patients were transfused in the control group.
All of this translated into longer hospital stays for the control
group (p<0.005). The small sample size and possible lack of
blinding are drawbacks of this study and it is unfortunate that
no other trial has been performed to support or oppose its
findings.

Gynecologic oncology

It is interesting that the use of GTM has not been reported
much in gynecologic oncological surgery, a field where
hemostasis is of utmost importance and bleeding from or
around many vital organs or tissues is expected. Yet, its use
in pelvic lymph drainage and wound healing has drawn some
attention.

Han et al.® reported the case of an 86-year-old woman who
had undergone wide radical excision and bilateral inguinal
lymphadenectomy for vulvar cancer. She had bilateral
inguinal wound separation and excessive lymphorrhea
postoperatively. Application of GTM resulted in successful
granulation formation. Perfect wound healing and no drainage
from the groin was reported two months later.®>

In addition to this case-report, there is only one cohort
article that studied the effect of GTM for the treatment pelvic
lymphoceles. In this study, 50 patients underwent pelvic
+/- paraaortic lymphadenectomy for various gynecologic
cancers. In the study group, 5 mL GTM and its spray form
(Coseal®) was used at the lymphadenectomy side instead of a
pelvic drainage system. Pelvic drainage systems were used in
the control group. Application of GTM decreased the hospital
stay and the number of symptomatic lymphoceles in patients
with gynecologic malignancies®®.

Ectopic pregnancy

Another scenario where a gynecologic surgeon can encounter
uncontrolled bleeding is ectopic pregnancy. Although
most tubal pregnancies are managed successfully with
salpingectomy or salpingostomy, additional measures may be
required to control bleeding. Clapp and Huang®” reported
two cases of tubal ectopic pregnancies where electrocautery
failed to achieve hemostasis and GTM was used successfully.
Interestingly, Watrowski®® reported two cases of tubal
pregnancies managed through salpingostomy where they
used only GTM for hemostasis. Due to its cost, limited
availability, and yet-to-be-proven efficacy, this approach is far
from being the standard. It remains a viable option in patients
who wish to preserve their fallopian tubes. Gorry et al.®”
and Watrowski et al.“? reported cases of primary peritoneal
pregnancy and primary omental pregnancy where GTM was
used successfully to control bleeding,

Obstetrics

The literature on the use of GTM in obstetrics is limited to a
few cases in the context of postpartum hemorrhage. Moatti
et al.“V described a case of massive post-partum hemorrhage
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forming a rectovaginal hematoma that could not be controlled
with conventional methods; application of GTM with packing
provided hemostasis. Another case, uncontrolled bleeding
from the venous plexus along the vaginal vault after emergency
postpartum hysterectomy in a patient with disseminated
intravascular coagulopathy was managed successfully with
GTM“). A patient with acute fatty liver of pregnancy who
presented with acute hepatic and renal failure along with a
hypofibrinogenemia was noted to have bleeding after vaginal
delivery by vacuum extraction. This was controlled with
intrauterine, vaginal application of GTM and recombinant
activated human factor VIla transfusion™®. Finally, GTM
proved successful in a woman with post-partum hemorrhage
due to vaginal laceration that could not be controlled using
traditional techniques due to “poor tissue quality”*¥. Similar
cases of bleeding from a caesarean scar® and placental
site™*4" were controlled with GTM. These reports show that
GTM can be an option in post-partum hemorrhage in cases
where traditional methods fail.

Safety and adverse effects of gelatin-thrombin matrix in
gynecologic surgery

As with any other product that contains human or animal
derived components, GTM poses a theoretical risk of viral
transmission. Although this risk can be reduced by screening
donors and tracing cattle, it cannot be ruled out with current
technology®. There are no reports of disease transmission
from the currently available GTM products in the literature.
Thromboembolism is another major concern about GTM
and HS in general. Fatal pulmonary thromboembolism
has been reported following the use of GTM during spinal
surgery in a 78-year-old woman®”. She developed dyspnea
with right-sided heart failure due to left pulmonary artery
embolization 8 hours after surgery. Autopsy revealed that
the thrombus in the pulmonary artery contained acellular
eosinophilic granules with enclosed fibrin and thrombocytes,
convincing the pathologists that thromboembolism was a
result of embolization of GTM granules from the application
site to the pulmonary artery. The authors suggested that
continuous uptake of small amounts of GTIM through
small vessels around the paravertebral site was the cause of
thromboembolism. The injury to the vessel wall might have
triggered the coagulation cascade that caused the migration of
GTM granules. Therefore, surgeons should be careful about
the risk of intravascular thrombus formation when GTM is
used around relatively large-sized vessels.

Another case report involving an 18-year-old woman
who developed peri-operative disseminated intravascular
coagulation and acute right-sided heart failure that occurred
during spinal surgery immediately after the application of an
absorbable gelatin powder mixed with bovine thrombin. This
event was attributed to unintentional intravasation of HS%®.
Small bowel obstruction (SBO) is another potential serious
complication after application of GTM or similar HS in the
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peritoneal cavity“?. SBO following its use in gynecological
surgery was first reported in 2009¢Y. GTM was applied after
iatrogenic injury to the inferior vena cava during laparoscopic
lymphadenectomy for endometrial cancer. The patient
developed nausea, vomiting, and abdominal pain on the 6"
postoperative day and bowel sounds were absent. She was
initially managed conservatively, but diagnostic laparoscopy
was required on the 11" postoperative day. Adhesions were
seen on the GTM application site only and this was thought
to be the obvious cause of obstruction. A 15-cm small
bowel segment was resected. Pathologic evaluation showed
significant fibrotic changes caused by a foreign material, in
accordance with a GTM product. Suzuki et al.®? reported two
cases of laparoscopic gynecologic procedures complicated by
SBO, possibly related to the use of a hemostatic agent. In the
first case, a 44-year-old woman who underwent laparoscopic
myomectomy, a single dose of GTM (4 mL in total) was
administered to the hysterotomy site for persistent oozing. She
was re-admitted with severe pelvic pain on 4" postoperative
day. In the second case, total laparoscopic hysterectomy
and bilateral adnexectomy was performed and GTM was
applied to control the bleeding from the left pelvic side wall
after adhesiolysis. In both cases, SBO was noted at the GTM
application sites during diagnostic laparoscopy (Figure 3).
The authors concluded that triggering of an allergic reaction
and formation of eosinophilic granulomatous tissue may
result in intraperitoneal adhesions and SBO®?. In the light of
these case reports, it is suggested to wait for two minutes after
GTM application and remove the excess material with gentle
irrigation to decrease the risk for developing granulomatous
tissue, which could result in SBO. These reports show that

although GTM is mostly a safe product, it is still not free
of risk. These are important considerations before its use
because safer alternatives such as suturing or compression

Figure 3. Granulation tissue and significant inflammatory
reaction seen at the site of bowel adhesions (Courtesy of Suzuki
et al.®? used with permission)

are available. GTM is a hemostat consisting of bovine-derived
gelatin matrix and human-derived thrombin, combining
both mechanical and active ingredient mechanisms to
achieve hemostasis. Although it cannot be recommended as
the first-line method due to concerns about safety, cost, and
availability, it may be useful when conventional hemostatic
methods such as suturing and electrocautery fail or are not
appropriate. Moreover, it may prove useful in endometrioma
excision in reproductive aged women because it is likely to
harm ovarian reserve less than electrocautery. However, this
should be validated with high quality studies. AThis research
did not receive any specific grant from funding agencies in
the public, commercial, or not-for-profit sectors.
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Are complicated monochorionic twins more susceptible to

indomethacin-induced fetal ductal constriction? Two cases
of laser surgery for Twin-Twin Transtusion syndrome

Komplike monokoryonik gebelikler indometazinin neden oldugu
fetal duktus arteriozus konstriksiyonuna daha mi duyarhdir?
Ikizden Ikize Transfiizyon sendromu nedeniyle lazer cerrahisi
yapilan iki olgu

©® Hakan Erenel, ® Mehmet Fatih Karsh, ® Sevim Ozge Korkmaz, ® Cihat Sen

Istanbul University Cerrahpasa Faculty of Medicine, Department of Obstetrics and Gynecology, Division of Perinatal Medicine, Istanbul, Turkey

Abstract

Indomethacin is a commonly used medication against preterm delivery. Several reports of fetal ductal constriction have been described after indomethacin
use in the literature; however, there are no previously documented reports describing an association between Twin-Twin Transfusion syndrome and a
constrictor effect of indomethacin on the ductus arteriosus. Two patients were referred to our department for Twin-Twin Transfusion syndrome and
each underwent placental laser surgery. Constriction of the ductus arteriosus occurred as early as 20 and 24 weeks’ gestation following maternal use of
indomethacin after laser surgery. Spontaneous amelioration was observed after discontinuation of the drug. The constrictor effect of indomethacin on
the ductus arteriosus can be observed even after a single dose and as early as 20 weeks of gestation in complicated monochorionic twin pregnancies. We
emphasize meticulous use of indomethacin in complicated monochorionic twin pregnancies because the constrictive effect seems to be independent of
gestational age.

Keywords: Constriction, ductus arteriosus, indomethacin, preterm labor, Twin-Twin Transfusion syndrome

Oz

Indometazin preterm eylem durumunda siklikla kullanilan bir ilactr. Literattirde indometazin ve duktus arteriozus konstriksiyonu ile ilgili olgular rapor
edilmisse de ikizden ikize transfiizyon sendromu ile iliskisini vurgulayan bir ¢alisma yoktur. Hastanemize [kizden Ikize Transftizyon sendromu tanisi ile
iki olgu refere edilmistir ve bu olgulara plasental lazer cerrahisi uygulannustir. Cerrahi sonrasi uterin kontraksiyonlar: engellemek amaciyla indometazin
tedavisi verilmistir ve 20 ve 24. gebelik haftasinda olan bu olgularda duktus konstriksiyonu gelismistir. Tedavi kesildikten sonra klinik tablo kendiliginden
dtizelmistir. Komplike olan monokoryonik ikiz gebeliklerde indometazinin duktus arteriozus tizerindeki konstriktor etkisi tek doz sonrasi bile 20. gebelik
haftast gibi erken bir gebelik haftasinda gozlenebilir. Indometazinin duktus tizerine olan etkisi gebelik haftasindan bagimsiz oldugundan komplike
monokoryonik ikiz gebeliklerde indometazin dikkatli kullanilmalidir.

Anahtar Kelimeler: Konstriksiyon, duktus arteriozus, indometazin, preterm dogum, Ikizden ikize Tansfiizyon sendromu
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Introduction

Monochorionic (MC) twins are a subtype of monozygotic
(MZ) pregnancies and are seen in 0.3% of all pregnancies.
MC diamniotic pregnancies are the most common subtype
of MZ pregnancies and account for 70-75% of all MZ
pregnancies”. Twin-Twin Transfusion syndrome (TTTS) is
a complication of MC twin pregnancies and foetoscopic laser
photocoagulation is one of the treatment options; however,
laser surgery increases the risk of abortion/preterm delivery.
Indomethacin is a commonly used medication against
preterm delivery. Several reports of fetal ductal constriction
have been described after indomethacin use in the literature.
Here, we present two cases of antenatally diagnosed foetal
ductal constriction in the donor co-twin after indomethacin
use.

Case Reports

Case 1

A 24-year-old gravida-3-para-2 at 24 weeks’ gestation was
referred to our department for TTTS. Her physical and
gynecologic examinations were usual. Fetal examination
revealed a diamniotic MC twin pregnancy. The recipient twin
was diagnosed as having polyhydramnios and the donor twin
had oligohydramnios. The diagnosis of stage 3 TTTS was
made on the basis of Quintero Staging system. A negative
ductus venosus A-wave was observed in the recipient twin.
The deepest vertical pocket was 140 mm for the recipient and
5 mm for the donor twin. The complications and prognosis of
TTTS and risks of placental laser surgery were discussed with
the family and the patient opted for placental laser surgery.
The patient underwent placental laser surgery under local
anaesthesia in operating room. On the day of the operation,
100 mg indomethacin was administered due to regular uterine
contractions as rectal suppository once a day. Indomethacin
administration was continued until postoperative day 2 and
the contractions disappeared. On postoperative day 3, an
ultrasound examination revealed pleural effusion, ascites,
increased nuchal thickness, oligohydramnios, tricuspid
regurgitation, and negative ductus venosus A-wave in the
donor twin and normal Doppler findings in the recipient
twin. A detailed examination of the ductus arteriosus showed
ductal narrowing with a transverse diameter of 1.49 mm
(<5™ percentile) (Figure 1). There was no turbulent flow
or aliasing in the ductus arteriosus region and systolic and
diastolic velocities were 69 and 6 cm/s, respectively. Although
Doppler criteria of ductal constriction were not observed,
hydrops was prominent. The indomethacin treatment was
stopped. The direction of ductus venosus flow turned to
positive on the next day and further examination revealed
a 50% increase in the transverse diameter of the ductus
arteriosus, and the ductal arch returned to its normal shape
(Figure 2). The tricuspid regurgitation and ascites, and
pleural effusion disappeared completely on postoperative

Figure 2. Transverse diameter of ductus arteriosus after
resolution of the constriction (Case 1)

days 5 and day 7, respectively. The patient was discharged
on tenth day postoperatively. Her antenatal visits were
uneventful until delivery. The patient underwent a cesarean
section for breech-vertex presentation at 35 weeks’ gestation.
Male infants weighing 2200 and 2100 g were delivered.

Case 2

A 25-year-old gravida-2-para-1 at 20 weeks’ gestation was
referred to our department for TTTs. The patient reported
abdominal bloating. The diagnosis of TTTs stage 2 was made
on the basis of Quintero staging. The deepest vertical pocket
was 154 mm for the recipient and 10 mm for the donor twin.
The estimated foetal weight (EFW) was less than 10" centile
for donor twin. Placental laser surgery was performed after
preoperative counselling. Postoperatively, a single-dose 100
mg indomethacin suppository was inserted into the rectum to
prevent uterine contractions. On the next day (postoperative
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day 1), constriction of the ductus arteriosus and tricuspid
regurgitation were observed in the donor twin. There was
a marked ductal narrowing (Figure 3). The peak systolic
velocity was 149 cm/s (Figure 4). On postoperative day 3, the
transverse diameter of the ductus arteriosus and peak systolic
velocity returned to normal (Figure 5). On postoperative day
5, the tricuspid regurgitation had disappeared and the patient
was discharged. On the next day, the patient was admitted to
the hospital due to regular contractions and cervical opening
and she delivered at 21 weeks and 3 days’ gestation.

Discussion

Preterm delivery is a major cause of perinatal morbidity
and mortality. Indomethacin is relatively old and the most
commonly used prostaglandin synthetase inhibitor, it has
been used in preterm delivery since the 1970s. Maternal use
of indomethacin is the most common cause of foetal ductus
arteriosus constriction; however, idiopathic constriction of

the fetal ductus arteriosus has also been described in the

Figure 4. Elevated peak systolic velocity in the ductus arteriosus
(Case 2)
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literature®. The diagnostic criteria of ductal constriction are
as follows: a) presence of turbulent flow with a continuous
pattern in the ductus arteriosus region (systolic and diastolic)
in colour Doppler; b) systolic velocity 21.4 m/s; and c)
diastolic velocity 20.3 m/s®. To the best of our knowledge,
this is the first report of prenatal diagnosis of constriction of
ductus arteriosus in as early as 20 and 24 weeks’ gestation
following maternal use of indomethacin in complicated MC
twins after laser surgery. Prostaglandin inhibitors such as
indomethacin are tocolytic agents, which act by decreasing
prostaglandin activity in the uterine myometrium. However,
decreased prostaglandin synthesis in the foetal circulation
may have adverse effects on the ductus arteriosus because
prostaglandins mainstay ductal patency. Fetal ductal
constriction is a distinct entity caused by different drugs
(non-steroidal anti-inflammatory drugs, fluoxetine or abuse
of some drugs); however, idiopathic/spontaneous constriction
of foetal ductus arteriosus has also been described in the
literature®. Tricuspid regurgitation, right ventricular
dilatation, oligohydramnios, ascites, hydrops, and increased
nuchal translucency are common foetal findings in such
cases. A case series reported 45 cases of fetal ductus arteriosus
constriction and closure, including 8 idiopathic forms. The
most common finding of ductal constriction was tricuspid
regurgitation, present in 86.6% of patients®. Although
indomethacin was administered as a single dose at 20 weeks’
gestation and once a day for 2 days at 24 week’s gestation, our
cases presented with constriction of the ductus arteriosus. As
we know from previous reports, constriction of the ductus
arteriosus is not dependent on serum indomethacin levels®.
Vermillion et al.”’ analysed the effect of indomethacin
tocolysis on fetal ductus arteriosus constriction of 72
fetuses and reported that the greatest incidence of ductal
constriction occurred at 31 weeks’ gestation. The earliest
gestational age for ductal constriction was reported at 24.7

Figure 5. Transverse diameter of the ductus arteriosus after
resolution of the constriction (Case 2)
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weeks’ gestation”. Therefore, it could be argued that the
ductal effect of indomethacin is unpredictable for the foetus
at any gestational age. Complete and irreversible closure
of the ductus arteriosus can be observed even after a single
dose of indomethacin, whereas ductus arteriosus can remain
unaffected despite repeated doses. In our cases, constriction
of the ductus arteriosus was seen only in the donor twin.
In our opinion, this effect was observed only in the donor
twins because of the relatively hypoxic conditions of donor
foetuses. A selective constrictive effect of indomethacin on
MC twins has been shown previously in some pathologically
proven reports®. Furthermore, indomethacin can decrease
fetal urine output and lead to deterioration in amniotic fluid
levels in the donor foetus. Thus, it seems reasonable to use
tocolytics other than indomethacin in TTTS. Just a few cases
of hydrops and constriction of ductus arteriosus following
indomethacin use have been described in the literature and
none presented as early as 24 weeks’ gestation. As in our case,
hydrops resolved after discontinuation of indomethacin®.
Indomethacin use is associated with a risk of constriction
of the ductus arteriosus at any gestational age; however,
this condition and its effects can present in the absence of
Doppler criteria. In case 1, the absence of Doppler criteria
can be explained by the relatively early gestational age and
severe tricuspid regurgitation. Tricuspid regurgitation allows
the right ventricle to empty and may prevent turbulent flow
in the ductus arteriosus. In conclusion, these are the first
reported cases of foetal ductal constriction in complicated MC
twin pregnancy presenting as early as 20 weeks’ of gestation.
Therefore, we emphasize meticulous use of indomethacin in
complicated MC twin pregnancies because the constrictive
effect seems to be independent of gestational age. In the event
of indomethacin use, Doppler indices of the ductus arteriosus
should be closely monitored.

Ethics

Informed Consent: Was taken.
Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: C.S., H.E., Concept: C.S,,
M.EK., Design: C.S., H.E., M.EK., Data Collection or
Processing: M.EK., S.0.K., Analysis or Interpretation: H.E.,
S.0.K., Literature Search: M.EK., S.0.K., Writing: H.E., C.S.
Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Hall JG. Twinning. Lancet 2003;362:735-43.

2. Mielke G, Benda N. Reference ranges for two-dimensional
echocardiographic examination of the fetal ductus arteriosus.
Ultrasound Obstet Gynecol 2000;15:219-25.

3. Enzensberger C, Wenhard J, Weichert J, Kawecki A, Degenhardt J,
Vogel M, et al. Idiopathic constriction of the fetal ductus arteriosus:
three cases and review of the literature. J Ultrasound Med
2012;31:1285-91.

4. Huhta JC, Moise K], Fisher DJ, Sharif DS, Wasserstrum N, Martin C.
Detection and quantitation of constriction of the fetal ductus arteriosus
by Doppler echocardiography. Circulation 1987;75:406-12.

5. Lopes LM, Carrilho MC, Francisco RP, Lopes MA, Krebs VL, Zugaib
M. Fetal ductus arteriosus constriction and closure: analysis of the
causes and perinatal outcome related to 45 consecutive cases. ]
Matern Fetal Neonatal Med 2016;29:638-45.

6. Van den Veyver IB, Moise KJ Jr, Ou CN, Carpenter RJ Jr. The effect
of gestational age and fetal indomethacin levels on the incidence
of constriction of the fetal ductus arteriosus. Obstet Gynecol
1993;82:500-3.

7. Vermillion ST, Scardo JA, Lashus AG, Wiles HB. The effect of
indomethacin tocolysis on fetal ductus arteriosus constriction with
advancing gestational age. Am J Obstet Gynecol 1997;177:256-9.

8. Shehata BM, Bare JB, Denton TD, Habib MN, Black JO. Premature
closure of the ductus arteriosus: variable response among
monozygotic twins after in utero exposure to indomethacin. Fetal
Pediatr Pathol 2006;25:151-7.

9. Pratt L, Digiosia J, Swenson JN, Trampe B, Martin CB Jr. Reversible
fetal hydrops associated with indomethacin use. Obstet Gynecol
1997,90:676-8.

203



Case Report / Olgu Sunumu

DOI: 10.4274/tjod.88714
Turk J Obstet Gynecol 2018;15:204-9

Primitive neuroectodermal tumor of genital tract in
hysterectomized patient: A case report

Histerektomize bir kadinda genital primitif noroektodermal
titmor: Olgu sunumu ve literatiir derlemesi
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Abstract

Primitive neuroectodermal tumors are high-grade malignant neoplasms. These are uncommon entities for the female genital tract. The treatment,
management and follow-up period of Ewing’s tumors are not well-defined because of their rarity in the genital tract. Surgical debulking is the mainstay
treatment in all cases. After debulking surgery, patients receive chemotherapy and/or radiotherapy and there is a relation between disease stage and survival.
Herein, we present a case of ovarian primitive neuroectodermal tumor with a review of previously reported cases.

Keywords: Ovary tumor, primitive neuroectodermal tumor, Ewing’s tumor

Oz

Primitif néroektodermal timorler yiiksek dereceli malign kanserlerdir. Kadin genital sisteminde nadir gortliir. Ewing tiimorleri, genital sistemde nadir
goruldugu icin, tedavi, yonetim ve takip periyodu iyi tanmimlanmanustir. Debulking cerrahi biittin olgularn tedavisinde temeldir, cerrahi sonrasi hastalar
kemoterapi ve/veya radyoterapi alabilirler. Hastaligin derecesi ve sagkalim arasinda iliski vardir. Bu yazida, ovaryan primitif néroektodermal timor olgusu
sunup, literattirdeki diger olgular: da kapsayan bir derleme hazirladik.

Anahtar Kelimeler: Yumurtalik ttiimor, primitif ndroektodermal ttimor, Ewing timori

Introduction uterine prolapse. However, a re-operation for uterine prolapse
consisting of laparoscopy-assisted vaginal hysterectomy was
performed 3 years ago. During this procedure, the uterus
was separated from bilateral cornual regions and adnexae
were left. The result of a pathologic evaluation was reported
as benign for the uterus corpus material but wide cervical
intraepithelial grade 3 neoplasia signs for the cervix were
reported. A physical examination revealed a pelvic mass
fixed to the left anterolateral abdominal wall. Abdominal
magnetic resonance imaging revealed a huge mass in the
pelvic cavity backward the bladder with irregular borders.
The tumor markers were carbohydrate antigen (CA)-125;
269.7 kU/L (reference value; 0-35 kU/L). She underwent a
debulking operation with bilateral salpingoopherectomy

Primitive neuroectodermal tumors (PNETs), which are
known as Ewing’s sarcoma (ES), are high-grade malignant
neoplasms that develop from a group of neuroectodermal
small round cells™”. The typical locations of PNETs are around
the skeletal system, but they can arise from any soft tissue®®.
ES is an uncommon condition in the female genital tract;®
ovarian tumors with primitive neuroectodermal components
for postmenopausal women are extremely rare and only a few
cases have been reported. Herein, we present a case of ovarian
PNET with review of previously reported cases.

Case Report

A 64-year-old woman, gravida 2, para 2, presented with
pelvic pain, which she had had for approximately four
months. She underwent a ventro-suspension 25 years ago for

and total omentectomy, bilateral pelvic and paraaortic
lymph node dissection, appendectomy, and aspiration for
cytologic evaluation. The left ovarian mass had invaded
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the abdominal wall and resection of the fascia and part of
the rectus abdominis muscle was needed; a polypropylene
mesh was used to close the abdominal wall. There was no
visible tumor after surgery. The tumor was characterized by
a proliferation of small, round, primitive cells with a diffuse
growth pattern. The cells had scant cytoplasm, irregularly-
shaped and hyper-chromatic nuclei with coarse chromatin
and a brisk mitotic rate. In some areas there were perivascular
pseudorosette-like structures. The histology showed round
cells with hyper chromatic nuclei and pleomorphisms,
eosinophilic cytoplasm, very frequent mitosis, apoptosis, and
focal necrosis. The tumor showed diffuse, strong, cytoplasmic
and membranous CD56, nuclear Fli-1 positivity. Multifocal
staining for neuron specific enolase (NSE) and mesothelin
and focal high molecular weight (HMW)+low molecular
weight cytokeratin (CK), epithelial membrane antigen
(EMA), synaptophysin (SYNP), WT1 positivity was detected
(Figure 1, 2). The tumor cells were also positive for p53.
CD99, chromogranin A, CD45, inhibin, calretinin, CA-125,
ER, PR, CK7, CK20, Moc31, Tag72, myogenin, S100, and
destine were negative. The surgical specimens of one ovary,
appendix, and omentum were interpreted as Ewing sarcoma/
PNET after immunohistologic and histologic studies. The
patient was referred to the medical oncology department and
chemotherapy consisting of vincristine, cyclophosphamide,
and cisplatin was started. Radiotherapy was not applied. The
CA-125 value was 84.4 U/mL before her first chemotherapy.
The patient completed six chemotherapies after surgery.
There was no evidence of disease after 7 months of follow-up.

Figure 1. A) Strong membranous and cytoplasmic CD56
positivity (CD56*10), B) Nuclear Flil positivity (Flil*10),
C) Focal cytoplasmic SYNP staining (SYNP*10), D) Focal
HMW+LMW CK positivity*10

Discussion

PNETs are uncommon entities especially for the female genital
tract and the ovaries are the most common location !>, It
seems that the exact age for non-skeletal ES is not clear, but
cases in the literature were seen between the second and third
decades of the life. The first postmenopausal patient with
ovarian PNET was reported by Fischer et al."®. According
to our knowledge, this case is the second ovarian Ewing’s
tumor to be diagnosed in the postmenopausal period. For
our patient, invasion to the anterolateral abdominal wall
may have been due to suspension to this region of the
round ligament and adnexa during the operation for uterine
prolapse many years ago. To date, nearly 30 ovarian ES cases
have been reported and some of these are summarized in
Table 1.¢111722 PNETSs have poor prognosis and due to the
fact that tumors have an aggressive potential, survival periods
are short. Two reported cases in literature had six years’
survival. Age at diagnosis is meaningful for five-year overall
survival ranges. As reported in the case of Fischer et al.'®
the patient was alive for six months. Therefore, our patient
is one of the rare cases to be diagnosed in postmenopausal
period and has the longest survival period. The treatment,
management, and follow-up periods for Ewing’s tumors in
the genital tract are not well-defined because of their rarity.
Until recently, 18 cases of uterus corpus, 5 cases of cervix
uteri, 3 cases of vulvar, and 4 cases of vaginal location
have been reported®. Uterine abnormal bleeding and
enlargement of the uterus size were the main symptoms
reported for uterine corpus and cervix uteri ES-PNETs, and
painless, nodular vulvar masses were typical for the vulvar
or vaginal tumors. Among these cases, tumor markers had
increased values in nearly all patients. Surgical debulking
was the mainstay of treatment in all cases. After debulking

Figure 2. E) Neuron spesific enolase staining (*10), F) Epithelial
membrane antigen staining (*10), G, H) Hematoxyline-eosin
staining (*10)
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Table 1. Clinicopathological features of primary ovarian Ewing’s sarcoma-primitive neuroectodermal tumor

Reference Pathology Age Stage Treatment Follow up Recurrence
Winkler et al.®© Central PNET 37  Advanced Supracervical 2 months  Acid, bulky
hysterectomy+BSO+omente lymph
ctomy+lymph node nodes,
diss+suboptimal peritoneal
debulking+chemotherapy disease
Yousefi et al."” PNET 43 Advanced Debulking surgery Pulmoner
metastase
died
Lim et al.” PNET, mature cystic 27  Early stage Fertility preserving 30 months -
teratom surgery+chemotherapy
Mubhlstein et al.© 6 years -
Neuroblastoma
17
Early stage
Surgery + chemotherapy
Lawlor et al.1? Neuroblastoma 13 Advanced Surgery + chemotherapy 18 months -
(3o
Ateser et al."” PNET 28  Advanced Surgery + chemotherapy 13 months +
Block et al."” Recurrent metastatic Chemoradiotherapy 18 months

ovarian neuroblastoma

Demirtas et al.®® PNET 25  Early stage Surgery + chemotherapy 3 years +
Clinkard et al.*? Medulloblasto ma 23 Advanced Surgery + chemotherapy 6 years -
Ostwal et al.?” PNET 28  Advanced Surgery + chemotherapy 18 months  +, pelvis
Kim et al.”” PNET 18  Advanced Surgery + chemoradiotherapy 10 LN+, femur
months,
death
Kleinman et al.?? PNET (25) 6-6  Early to Surgery + chemotherapy?/ Max 9
9 advanced radiotherapy years
-Differential 2/6 stage 1 4-5 years
(6) 1/6 stage 3 years
2A 5 years
1/6 stage 3 ?
1/6 stage?
7 months/
3/12 stage 1 3y/9y
-Primitive (12) 6/12 stage 3 2-20y
4 months
1/7 stage 1 5 years
-Anaplastic (7) 1/7 stage ?
2A
5/7
Our study PNET 64  Advanced Surgery + chemoradiotherapy 7 months

PNET: Primitive neuroectodermal tumors, LN: Lymph node, BSO: Bilateral salpingo-oophorectomy
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Table 2. Immunohystochemical staining for ovarian primitive neuroectodermal tumors

CD99 SYNP NSE VIM SI100 GFAP DESM NF CD-56 CD-3 CROMOGR CYTOKE

Winkler et al.” +/- + + ND  + + ND ND ND ND - ND
Yousefi et al.® + ND - + ND ND - ND ND ND - ND
Lim et al.(8) . + ND ND ND ND - ND ND + ND ND
Muhlstein e al.” - + + ND ND ND ND ND + . ND +

Lawlor et al.1® ND + + ND ND ND - + ND ND ND ND
Ateser et al.®™) + - ND ND - ND - ND ND ND ND ND
Hirose et al.0? . + ND ND + + ND ND ND + ND ND
Kuk et al.®® + + ND + + + = ND ND ND ND =

Chu et al./"% - + ND ND + + ND ND + ND + -

Lin et al.1® ND ND + + B, + ND + ND ND ND ND
Ostwal et al.?” + B ND o+ ND ND - + ND ND ND ND
Our study - + + ND - ND ND = ND + = +

Xiao™" + + + + ND ND - ND ND ND ND ND

PNET: Primitive neuroectodermal tumors, SYNP: Synaptophysin, NSE: Neuron spesific enolase, VIM: Vimentin, S100: Serum S100 protein, GEAP: Glial fibrillary acidic protein, DESM:
Desmin, NF: Neurofilament protein, CD-56: Neural cell adhesion molecule, CROMOGR: Cromogranine, CYTOKE: Cytokeratin, ND: Not defined

surgery, patients received chemotherapy and/or radiotherapy.
Although different chemotherapy agents were used for
each patient in literature, generally therapies were designed
as  platinum-based?®!1111529  Additionally  ifosfamide,
bleomycin, and doxorubicin, alternatively
dacarbazine,® and adriamycin® were administered in some
cases. The effect of radiotherapy has not been proved so
there is need for more studies of cases of primary ovarian
ES treatment. In the pathophysiologic pathway, the immature
precursors of neural and glial cells from the embryonic
period may proliferate and implant on the peritoneum and
behave as malignant cells. However, other germ cells may
persist and continue forming neural tube-like rosettes and
medullary structures. All these stem from precursors in the
neuroectoderm, and they are all called neuroectodermal
tumors of the ovary. The translocation between chromosomes
11 and 22-t(11;22) (q24;ql2)-is the same genetic problem
for the PNETs group®'?. The differential diagnoses of

vincristine

PNETs of the ovary include several primary and metastatic
ovarian neoplasms such as juvenile granulosa cell tumors,
lymphoblastic lymphoma (LBL), extrauterine endometrial
stroll sarcoma, and serous ovarian carcinomas. The distinction
between ES of the ovary and other tumors is made through
immunohistochemistry studies. As seen in Table 2,1%15% on
immunohistochemistry, diffuse membranous positivity for
MIC2 (CD99), CD56 (neural cell adhesion molecule), HMW
CK and FL1 led to the consideration of PNETs. Negativity
for epithelial markers such as CK, EMA, desmin, and
WT-1 led to the consideration of desmoplastic small round
cell tumors (SRCTs). Positive staining of CD10, actin, and
vimentin is considered as extrauterine stromal sarcoma, and
negative staining is for PNET. Also, granulosa cell tumors
are frequently reactive for CK and inhibit, although PNETs
are non-reactive®. In immunohistochemistry, these tumors
usually exhibit positivity for CD99, vimentin, and FLI-1.
However, expression of many other markers can be found
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including NSE, SYNP, chromogranin, CD56, CD57, S-100,
and neurofilament protein. In addition, some tumors have
focal positivity for CK. CD99 is a sensitive marker for PNETs,
but also positive for some other SRCTs such as lymphomas,
rhabdomyosarcomas. Accordingly, these findings limit the
specificity of this antibody. As in our case, CD99 may be
negative in 10% of tumors®”. The differential diagnosis
is broad and includes neoplasms composed of “small
blue round” cells, which can be encountered in the ovary;
small cell carcinoma of hypercalcemic type; extrauterine
endometrial stromal sarcoma; rhabdomyosarcoma;
melanoma; desmoplastic round cell tumor; and lymphoma/
leukemia. Small cell carcinoma of hypercalcemic type affects
adolescents and young adults, typically between the ages
of 9 and 43 years and is associated with hypercalcemia®”.
Extrauterine endometrial stromal sarcomas are typically
positive for vimentin and smooth muscle actin, and most
tumors stain for CD10. Our tumor was negative for CD10.
Embryonal rhabdomyosarcomas may be CD99 and FLI-
1-positive®. It is characterized by alternating hyper and
hypocellular myxoid areas and shows small cells admixed
with spindle cells that may contain cross striations. There
were no areas like those described above in our tumor and
also myogenin was negative in our tumor®’. Melanoma may
be composed of small cells but it often arises in association
with ovarian cystic teratomas. It may show melamine
pigment and more conventional areas. The characteristic
histologic appearance of desmoplastic round cell tumors
is peripheral palisading of basaloid cells, forming irregular
islands that may show central necrosis, surrounded by a
desmoplastic stroma. Expression of keratins and destine may
be helpful in the differential diagnosis. Expression of FLI-1
by LBL might potentially lead to a misdiagnosis of LBL as
ES/PNET because we found diffuse FLI-1 positivity; but even
when growing in a diffuse pattern, lymphomas still may show
admixture of lymphoid and myeloid cells in different stages
of maturation®. Also CD45 was negative in our case. There
was a relation between disease stage and survival as shown
in Table 1. However, one reported case in which the patient
was young and had advanced stage at diagnosis had 6 years’
disease-free survival after debulking surgery and adjuvant
chemotherapy. Our patient had advanced stage disease and
7 months’ disease-free survival after completing the therapy.
In conclusion, preoperative findings and survival results
of ovarian ES may be similar to epithelial ovarian cancer.
However, treatment of these tumors is not standardized due
to their rarity.
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