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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
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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
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texts of these articles, crawl them for indexing, pass them as data
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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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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 gquidelines 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
is accepted for publication. The copyright covers the exclusive and
unlimited rights to reproduce and distribute the article in any form
of reproduction (printing, electronic media or any other form); it
also covers translation rights for all languages and countries. For U.S.
authors the copyright is transferred to the extent transferable.

After receiving and accept decision for publication, submissions must
be accompanied by the "Copyright Transfer Statement”. The form is
available for download on the journal's manuscript submission and
evaluation site. The copyright transfer form should be signed by all
contributing authors and a scanned version of the wet signed document
should be submitted.

Manuscript Structure

All manuscripts must be submitted as Microsoft Word (.doc or .docx)
files. All manuscript pages (including references, tables, and figure
legends) must be double-spaced. Use a standard, 12-point typeface
such as Times New Roman. Top, bottom, and side margins should be set
at 1 inch. Authors must include the following in the manuscript file:
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A comparison of emergency and therapeutic modified
Shirodkar cerclage: an analysis of 38 consecutive cases

Acil ve terapotik modifiye Shirodkar serklajin karsilastirilmast:
38 olgunun analizi

® Alper Basbugl, ® Ozan Dogan2

IDiizce University Faculty of Medicine Hospital, Clinic of Obstetrics and Gynecology, Diizce, Turkey
2University of Health Sciences, Istanbul Sisli Hamidiye Etfal Training and Research Hospital, Clinic of Obstetrics and Gynecology, Istanbul, Turkey

Abstract

Objective: To compare the maternal and neonatal outcomes of patients with emergency versus therapeutic cerclage.

Materials and Methods: The study included 38 female patients who underwent cervical cerclage using the modified Shirodkar method in the Obstetrics
and Gynecology Clinics of Diizce University Medical Faculty Hospital and Diizce Atatiirk State Hospital.

Results: The operating time for the emergency cerclage group was significantly longer than that of the therapeutic group (30.40 minutes vs 19.85 minutes,
p=0.001). Following the cerclage procedure, the cervical length was longer in the therapeutic cerclage group [29.90 millimeters (mm) vs. 22.45 mm,
p=0.001]. The cerclage to birth interval was also longer in the therapeutic group (91 vs. 138 days).

Conclusion: In comparison with therapeutic cerclage, the total duration of pregnancy after emergency cerclage is shorter, and newborns have a greater
need for intensive care. Both methods, however, protect against advanced prematurity, which causes neonatal loss.

Keywords: Premature birth, cervical incompetence, cervical cerclage

Oz

Amag: Acil ve terapotik serklajli olgularm maternal ve neonatal sonuglarini karsilastirmakr.

Gerec ve Yontemler: Diizce Universitesi Tip Faktiltesi Hastanesi Kadm Hastaliklart ve Dogum Klinigi ve Dtizce Atattirk Devlet Hastanesinde modifiye
Shirodkar yontemi ile servikal serklaj uygulanan 38 kadin hasta calismaya alind1.

Bulgular: Acil serklaj grubunun calisma stiresi, terapotik gruba gore anlamli olarak daha uzundu (30,40 dakikaya 19,85 dakika, p=0,001). Serklaj
isleminden sonra, servikal uzunluk teraptik serklaj grubunda daha uzundu (29,90 mm'’ye 22,45 mm, p=0,001). Dogum araligi, terapotik grupta daha
uzundu (91 giine 138 giin).

Sonuc: Terapotik serklaj ile kiyaslandiginda, acil serklajdan sonraki toplam gebelik stiresi kisadir ve yenidoganlarin yogun bakim ihtiyact daha yiiksektir.
Bununla birlikte, her iki yontem de, neonatal kayba neden olan ileri premattire karsi koruma saglar.

Anahtar Kelimeler: Prematiire dogum, servikal yetmezlik, servikal serklaj

Introduction at birth and mortality and morbidity, primarily due to

) ) ) respiratory distress syndrome, intraventricular bleeding,
Preterm labor and the resulting preterm births remain a o s . B34
necrotizing enterocolitis, and sepsis®®. Several factors are

major problem for physicians, and despite all the advances responsible for the etiology of preterm labor®. One of these

made, it remains the leading health problem in the field of s cervical incompetence, which is seen in two percent of all
obstetrics in both developed and developing countries™?. pregnancies, and which leads to miscarriage in the second
There is a negative correlation between gestational age trimester and early third trimester®?.

PRECIS: Both cerclage methods administered by experienced surgeons in appropriate patients could be effective.
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During the last 50 years, cervical cerclage has been frequently
used to prolong the period until birth in pregnancies with
cervical incompetence. In patients with cervical dilatation
with or without prolapse of the amniotic membranes into the
vagina, the procedure is conducted as an emergency cerclage.
If cervical shortening is seen on serial ultrasonography
measurements, the procedure can be conducted as a
therapeutic cerclage®”. The cervical cerclage procedure
can be performed transvaginally with the McDonald and
Shirodkar methods or transabdominally®!?. The efficacy
of these methods in therapeutic and emergency cerclage is
controversial, but the McDonald type of cerclage is more
widely used because the application is easier to perform>!¥,
The aim of this study was to evaluate the maternal and
neonatal outcomes when modified Shirodkar cervical cerclage
was performed as an emergency or a therapeutic procedure in
a three-year period in two clinics.

Materials and Methods

This retrospective case-control study included 38 pregnant
women who were diagnosed as having cervical incompetence
and treated with cervical cerclage using the modified
Shirodkar method. The patients were treated in the Obstetrics
and Gynecology Clinics of Diizce University Medical Faculty
Hospital (a tertiary hospital) and Diizce Atatiirk State Hospital
(a secondary hospital) between June 2015 and May 2018.
Approval for the study was granted by the Institutional Ethics
Committee, and all procedures were performed in accordance
with the 1964 Helsinki Declaration. Informed consent was
obtained from all study participants. This study followed
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.

The therapeutic cerclage procedure was administered to
patients with a cervical length of less than 25 mm without
cervical dilatation in the second trimester sonographic
cervical examination. The emergency cerclage procedure
was performed on those with cervical dilatation determined
during physical examinations and/or prolapse of the fetal
membranes into the vagina.
Patients with symptoms of clinical and biochemical
chorioamnionitis [tenderness of the cervix and/or the uterus,
a temperature greater than 38° Celsius, a white blood cell
count greater than 15.000 per cubic millimeter (mm?),
and a C-reactive protein level greater than 2.0milligrams
per deciliter (mg/dL)], as well as those who had preterm
premature rupture of membranes, a fetus with anomalies,
a history of cone biopsy and loop electrosurgical excision
procedures, mechanical dilation of the cervix during
pregnancy termination, and uterine malformations were
excluded from the study. A 12-hour waiting period was
imposed before performing cerclage in order to exclude
patients with preterm deliveries.

2

Modified Shirodkar cerclage procedure

All procedures were conducted under regional or general
anesthesia with the patient in the dorsal lithotomy position.
A non-absorbable monofilament suture of 0.5 centimeters
(cm) in thickness and 50 c¢cm in length was used as the
suture material, with a double needle for application (Braun,
Aesculap, Tuttlingen, Germany). Before the therapeutic
procedure, the cervix was visualized using a Sims retractor,
and vaginal lavage was applied with a diluted iodine solution.
Then, holding the anterior lip of the cervix with an Allis
clamp, the physician performed an anterior colpotomy by
making a 3 cm transverse incision into the anterior wall
of the vagina after pulling it downward. The bladder was
avoided. From the twelve o’clock position at the level of the
cardinal ligament, 3-4 cm from the cervical os, the two-way
needle with the suture material was passed to the level of four
o’clock and eight o’clock. Then, removing both needles at the
six o’clock position, the physician knotted the suture at the
posterior of the cervix. The incision in the vaginal anterior
wall was closed with a non-absorbable 3/0 multifilament
suture. In the emergency cerclage procedure, all steps were
applied in the same way, and the amniotic membrane that was
prolapsed into the vagina was gently replaced into the uterus
using wet sponges.

All operations were performed by A.B. and O.D., who are both
experienced in these procedures.

The conventional Shirodkar suture was modified to decrease
the operation time and to minimize the potential harmful
effects of the anesthetic on the fetus, as well as to avoid the
occurrence of hemorrhaging during the posterior vaginal wall
dissection. Moreover, the modification simplifies the removal
of the cerclage suture upon the commencement of labor.
After the procedure, all patients were observed for the
following two days in the obstetric unit.

Prophylaxis of 1 gram (g) cefazolin sodium (Sefazol,
M. Mevzat, Turkey) was applied before all the cerclage
procedures. To inhibit uterine contractions, 100 mg of
indomethacine (Endol, Deva, Turkey) was administered
rectally. For the relief of postoperative pain, 1 g of
acetaminophen (Parol, Atabay, Turkey) was administered.
Additionally, in the emergency cerclage group, all patients
were given 1 g of cefazolin sodium intravenously twice a
day and 500 mg of metronidazole intravenously twice a day
for five days. All patients in both groups received 200 mg of
natural progesterone vaginally for as long as their pregnancies
continued or until the 37" gestational week. Tocolysis with
oral nifedipine was implemented on an individual basis.

The presence of uterine contractions that did not respond to
tocolysis and the rupture of the membranes were regarded as
indications for preterm removal of the cerclages. Otherwise,
the cerclages were electively removed at 37 gestational weeks.
The primary goal was to evaluate the relationship between
maternal and perinatal outcomes and the cerclage procedure
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type. The secondary goal was assessing the relationship
between cervical dilatation, residual cervical length and
vaginal contact with the amniotic membranes, and births
before the 32" gestational week.

Statistical Analysis

Analysis of the data obtained in the study was made using
the SPSS (Ver. 22.0) software. Quantitative data are presented
in the tables as mean * standard deviation and median
(minimum-maximum) values. Categorical data are stated as
number (n) and percentage (%). In the comparison between
independent groups, Student’s t-test and the Mann-Whitney
U test were used, and in the comparison of categorical
variables, Pearson’s chi-square test and Fisher’s exact test
were used. Univariate binary logistic regression analysis was
used to determine relationships between risk factors that
were independently associated with delivery at less than 32
gestational weeks. No power calculation was performed for
this study because all eligible patients were included in the
study. The data were examined at 95% confidence intervals
(CI). A p value of <0.05 was accepted as being statistically
significant.

Results

The study included a total of 38 patients, comprising 22
emergency cases and 16 therapeutic cases. No statistically
significant difference was determined between the groups
with respect to demographic characteristics, premature
birth history, the manner of pregnancy (natural or in vitro
fertilization) or multiple pregnancies (Table 1).

The operating time was determined to be statistically
significantly longer in the emergency cerclage group than
in the therapeutic group (30.40 minutes vs 19.85 minutes,
p=0.001). The cervical length after the cerclage procedure
was determined to be statistically significantly shorter in
the emergency group (20.24+3.97 mm) compared with the
therapeutic group (29.90+4.65 mm) (p=0.001). During the

Table 1. The demographic characteristics of patients who underwent
emergency and therapeutic cerclage procedures

Emergency Therapeutic  p

cerclage cerclage

(n=16)

(11=22)

Age 26 (range, 18- 28 (range, 20- 0.23
41) years 39) years

Gravida 2 (1-6) 2 (1-4) 0.49

Parity 0 (0-2) 0 (0-2) 0.91

Preterm birth history 3 (14.3%) 3 (18.8%) 0.52

IVF pregnancy 4 (18.2%) 2 (12.5%) 0.49

Multiple pregnancy 3 (14.3%) 0 0.17

IVF: In vitro fertilisation

procedure, membrane rupture was observed in two patients
(9.1%) in the emergency group, and no membrane rupture
associated with the procedure was seeninany of the therapeutic
cerclage group. Following the procedure, chorioamnionitis
was seen in one patient (4.5%) in the emergency cerclage
group and in no patients in the therapeutic group. The
cerclage procedure was applied at an earlier gestational week
in the therapeutic group than in the emergency group, but
the difference was not statistically significant (19 weeks vs
21 weeks, p=0.59). The time period from the procedure to
birth was longer, and the gestational week was later in the
therapeutic group than in the emergency group (128 days vs
80 days, p=0.001; 37 weeks vs 32 weeks, p=0.001).

Birth occurred at full-term (=37 weeks) in 10 patients (62.5%)
in the therapeutic cerclage group and in three patients (13.6%)
in the emergency group. The difference between the groups
was determined to be statistically significant (p=0.002). The
rates of vaginal delivery and caesarean section were similar in
both groups (p=0.22, p=0.51, respectively).

There was a greater need for tocolytic therapy in the emergency
cerclage group following the procedure (p=0.001). There was
a greater need for neonatal intensive care in the emergency
group (p=0.001). The neonatal mortality rate was not
observed in the therapeutic cerclage group, and it was 9.1%
(n=2) in the emergency cerclage group, with no statistically
significant difference determined between the groups (Table
2).

The cervical length after cerclage that was shorter than 20
mm, the vaginal contact of amniotic membranes and multiple
pregnancies were associated with preterm delivery before 32
gestational weeks [odds ratio (OR)=5.83, 95% CI: (1.20-
28.36), p=0.018; OR=1.93, 95% CI:(1.37-2.72), p=0.025;
OR=2.91, 95% CI:(1.88-4.61), p=0.021]. Cervical dilatation
was not seen as a risk factor for preterm delivery before 32
gestational weeks (Table 3).

Discussion

The data obtained in this study demonstrated that the cervical
cerclage procedure (whether therapeutic or emergency in
nature), conducted because of cervical incompetence in the
second and early third trimesters, is effective in preventing
extreme pre-term births. In the therapeutic cerclage group,
the time from the procedure to birth was longer than
when the procedure was performed under emergency
conditions. Furthermore, the residual cervical length after
the cerclage procedure was longer in the therapeutic group.
With cervical lengths after cerclage that were shorter than
20 mm, vaginal contact with the amniotic membranes and
multiple pregnancies were significantly more prevalent in
patients who delivered preterm before 32 gestational weeks.

Berghella et al. © suggested that cervical lengths could be
observed with transvaginal ultrasounds in women with a
history of pre-term births because of cervical incompetence,
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and that emergency cerclage should be applied only if a
short cervix was determined. In contrast, Guzman et al. “®
reported that better results were obtained with therapeutic
cerclage as compared with emergency cerclage. In the current
study, the cerclage to birth interval was more favorable in
the therapeutic cerclage group. There was a lesser need for
neonatal intensive care after birth in the therapeutic cerclage
group, but there was no difference between the groups in
terms of the neonatal mortality rate.

Therapeutic cerclage is generally applied early in the second
trimester and is a relatively low risk operation. An emergency
cerclage procedure is applied more typically in the middle
of the second trimester, when the cervix is significantly
shortened, when there is cervical dilatation and when
membranes are prolapsed into the vagina; therefore, it is an
operation in which complications such as membrane rupture
and chorioamnionitis are frequently seen”. In the current
study, although the rates of membrane rupture associated
with the procedure and chorioamnionitis after the procedure

Ohad et al. ™ applied the emergency cerclage procedure
to patients with cervical lengths of less than 25 mm in the
second trimester. In the current study, all patients in the
emergency cerclage group had cervical dilatation and/or
prolapse of the amniotic membranes into the vagina. Contact
between the fetal membranes and the vagina increases the
risk of chorioamnionitis and intra-amniotic infections. These
infections are sometimes clinically evident, and some continue
as subclinical infections and trigger pre-term labor®%202V.
This can be considered to be the reason for the high rate of
pre-term births in the current study’s emergency cerclage
group. At the same time, when the cervix has shortened
to an advanced degree, and the amniotic membranes have
prolapsed into the vagina, it is extremely difficult to place the
cerclage suture at the level of the internal cervical os. Thus,
it is clear that the efficacy of sutures that have not reached

Table 3. Univariate logistic regression analysis for the association
between possible risk factors and delivery before 32 gestational

were higher in the emergency cerclage group, the difference weeks

between the groups was not statistically significant. B S 0dds ratio (95% CI)  p value

I i lysis of 1 i ith th
n a retrospective analysis of 158 patients treated wit . the Cervical length after cerclage  5.83 (1.20-28.36) 0.018

McDonald method, Zhuve et al. ™® found that 10% of patients <20 mm

maintained the pregnancy beyond the 37" gestational o

19 . Cervical dilatation before 0.31 (0.77-1.31) 0.106

week. In a study by Ohad et al. @, the results of patients S -

having had the McDonald procedure as a therapeutic or . o

an emergency procedure were compared, and 64% of the Vagnifl contact of amniotic 1.93 (1.37-2.72) 0.025

membranes

therapeutic group and 59% of the emergency group gave

birth after the 37" gestational week. In the current study, the Multiple pregnancy 291 (1.88-4.61) 0.021

rate of births in the 37" gestational week or later was 62.5%

in the therapeutic group and 13.6% in the emergency group. Cl: Confidence intervals
Table 2. The operative and perinatal findings of patients who underwent emergency and therapeutic cerclage

Emergency cerclage (n=22) Therapeutic cerclage (n=16)  p values

Operating time (minutes) 30.40+6.20 19.90+3.85 0.001
Cervical length after cerclage (mm) 20.24+3.97 29.90+4.65 0.001
Membrane rupture during the cerclage procedure 2 (9.1%) 0 0.32
Chorioamnionitis after the cerclage procedure 1 (4.5%) 0 0.57
Gestational week at the time of cerclage 21 (17-24) 19 (17-23) 0.59
Gestational week at birth 32 (25-39) 37 (33-41) 0.001
Birth after 237.0 weeks 3 (13.6%) 10 (62.5%) 0.002
Delivery
Vaginal 14 (63.7%) 9 (56.2%) 0.22
Caesarean 8 (36.3%) 7 (43.75%) 0.51
Interval from cerclage to birth (days) 80 (3-130) 128 (28-170) 0.001
Requirement for tocolytic therapy 8 (36.4%) 1(6.2%) 0.001
Requirement for neonatal intensive care 7 (31.8%) 3 (18.8%) 0.001
Neonatal mortality 2 (9.1%) 0 0.32

Values are stated as the mean + the standard deviation and median (minimum-maximum) values as well as percentages (%)
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a sufficient length will be reduced. In comparison with the
therapeutic group, the fact that sutures could not be placed
in the appropriate position in the emergency cerclage group
can be considered to be one of the factors that prevent the
pregnancy from reaching full-term.

The cervical cerclage technique has been used for more
than 50 years in the prevention of pre-term births associated
with cervical incompetence®”. However, very few studies
have compared the efficacy of the application of different

@ found no difference between

procedures. Obido et al.
the McDonald and Shirodkar procedures in the prevention
of pre-term births. In contrast, Treadwell et al.*¥, and
more recently, Wong et al.®?, reported that the Shirodkar
procedure was more effective than the McDonald procedure
in terms of preventing pre-term births. In a review published
by Berghella®®, it was stated that the residual cervical length
after cerclage should be greater than 2 cm to be effective in the
prevention of pre-term birth; therefore, the cerclage suture
must be applied as close as possible to the internal cervical os.
Accordingly, to get as close as possible to the cervical os, it is
necessary to dissect the bladder. In this respect, the Shirodkar
procedure has an advantage over the McDonald procedure in
reaching a satisfactory cervical height. In the current study,
the Shirodkar procedure was applied to all patients, whether
therapeutic or emergency, and in comparison with the
McDonald procedure, there was considered to be a greater
contribution to residual cervical height. There was also better
support of the cervical tissue.

Conclusion

The strength of the study is that it is one of few studies that
have compared the results of emergency and therapeutic
cerclage procedures. Moreover, because the procedures
were applied by surgeons experienced in this field, this
standardized the applications. Basic limitations of the study
include that it was retrospective, that there were relatively
few patients, and that there was an insufficient number of
vaginal cultures taken before the cerclage procedures.

In conclusion, despite the advances that have been made
in obstetrics, pre-term births remain a major problem.
In the prevention of pre-term birth as a result of cervical
incompetence, both therapeutic and emergency cerclage
procedures are effective. However, it must be noted that
with regular screening of the cervical length from the second
trimester onward in high-risk pregnancies, this procedure
should be applied before cervical dilatation and prolapse of
the amniotic membranes into the vagina.
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The efficacy of Ankaferd Blood Stopper® in an experimental
Asherman syndrome model created in rats

Sicanlarda olusturulan deneysel Asherman sendromu modelinde
Ankaferd Blood Stopper®’in etkinliginin gosterilmesi

® Basak Biiytk!, ® Fatma Beyazit2

ICanakkale Onsekiz Mart University Faculty of Medicine, Department of Histology and Embryology, Canakkale, Turkey
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Abstract

Objective: Asherman syndrome (AS) is a progressive disease involving menstrual disorders, recurrent pregnancy losses, and infertility developing as a
result of partial or full blockade of the uterine cavity with adhesions. AS generally develops after trauma to the basal layer of the endometrium. In spite of a
variety of methods such as adhesiolysis, inserting intrauterine devices, and administering high doses of estrogen, treatments remain insufficient. This study
aimed to assess the effects of local intrauterine Ankaferd Blood Stopper (ABS) administration in inducing endometrial proliferation and building a normal
endometrial layer in a rat model.

Materials and Methods: AS was induced in 30 female Wistar albino rats. The rats were randomized into three groups:

Group 1: AS group

Group 2: AS + serum physiologic (SP) group

Group 3: AS + ABS group

AS model was induced in all animals. The uterine horns were harvested after 15 days of therapy and investigated for inflammation, fibrosis, and
immunohistochemical (IHC) markers.

Results: Compared with the other groups, fibrosis, and inflammation were significantly reduced in group 3 (chi-square, p=19.000, 0.001 and 26.365,
<0.001, respectively). The IHC assessment showed that the tumor necrosis factor-a receptor levels were not different (Kruskal-Wallis H=0.091, p=0.995),
but the interleukin (IL)-1p and IL-6 expression was reduced significantly in group 3 (H, p=18.706, <0.001, and 22.114, <0.001, respectively).
Conclusion: The therapeutic effects of local administration of ABS in rats with AS model were demonstrated histopathologically and immunohistochemically.
Based on these results, ABS administration in addition to the current treatments for AS may increase the treatment success and reduce the need for advanced
treatment.

Keywords: Asherman syndrome, intrauterine synechiae, fibrosis, inflammation

Oz

Amag: Asherman sendromu (AS), uterin kavitenin yapisikliklarla kismi veya tam tikanikhigi sonucu gelisen amenore ve diger menstriiel bozukluklar,
tekrarlayan gebelik kayiplan ve infertilite olarak tamimlanabilir. AS genellikle endometriyumun bazal tabakasina uygulanan travmadan sonra gelisir.
Adeziolizis, rahim ic¢i ara¢ uygulamasi ve ytiksek dozda ostrojen tedavisi gibi cesitli yontemlere ragmen, bu hastahgin tedavisi hala ciddi zorluklar
icermektedir ve ozellikle orta ve agir olgularda genel prognoz zayif kalmakta, yeni terapotik yaklasimlara duyulan gereksinim artmaktadir. Bu cahsmanm
amact, sican modelinde intrauterin Ankaferd Blood Stoper (ABS) uygulamasimin, endometrial proliferasyonu tetikleyerek normal bir endometrial mikrocevre
olusturmadaki etkilerini degerlendirmektir.

Gerec ve Yontemler: Bu calismada 30 adet disi Wistar albino cinsi sican rastgele 3 gruba ayrilmistir. Gruplar;

Grup 1: AS grubu

Grup 2: AS + serum fizyolojik (SF) grubu

Grup 3: AS + ABS grubu

Her 3 gruba ait hayvanlarda AS modeli olusturulduktan sonra grup 1’e hicbir islem yapilmadi. Grup 2'ye 15 giin stireyle vajinal yoldan kateterle SE grup
3’e ise ABS uygulanmustir. On bes gtintin sonunda uterin dokular ¢ikarlmistir.

PRECIS: Ankaferd Blood Stopper can ameliorate intrauterine adhesions and inflammation on Asherman syndrome rat model.
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Bulgular: Diger gruplarla karsilastinldiginda, fibrozis ve enflamasyon degerleri grup 3'te anlamh olarak azalmis bulundu (ki-kare, sirasiyla p=19,000,
0,001 ve 26,365, <0,001). Immunohistokimyasal degerlendirme sonuglarma gore tiimor nekroz faktor-o reseptor degerleri diger gruplara gore fark
gostermezken (Kruskal-Wallis H=0,091, p=0,995), grup 3'te interleukin (IL)-1 ve IL-6 ekspresyonlar anlaml derecede azalmisti (sirasiyla H, p=18,706,

<0,001 ve 22,114, <0,001).

Sonug: Sicanlarda olusturulan AS modelinde lokal ABS uygulamasiin etkinligi histopatolojik ve immitinohistokimyasal olarak gosterilmistir. Sonucta,
AS'li hastalarda mevcut tedaviye ek olarak endometrial ABS uygulamasi tedavinin basarisini artirabilir ve ileri tedavi basamaklarina gereksinimi azaltabilir.
Anahtar Kelimeler: Asherman Sendromu, intrauterin sines, fibrozis, enflamasyon

Introduction

Asherman syndrome (AS) is defined as the complete or partial
obliteration of the uterine cavity with adhesions, resulting
in amenorrhea or other menstrual aberrations, recurrent
pregnancy loss, and infertility®”. Although AS usually occurs
after trauma to the basal layer of the endometrium due to
dilatation and curettage, it can also be observed after a
miscarriage, normal delivery, or medical abortion®. Uterine
surgeries including myomectomy, metroplasty, and uterine
septum resection are other potential causes of AS®?.

Early detection and appropriate treatment by the removal of
the adhesions could significantly improve the reproductive
outcome of infertile women, promote the repair and
regeneration of the destroyed endometrium, and resolve
abnormal uterine bleeding complications. In this context, the
actual management strategy of AS must be based on three
key steps, including main treatment, re-adhesion prevention,
and restoring normal endometrium®. Unfortunately, despite
some therapeutic options, these management strategies still
pose a serious challenge, and the overall prognosis (especially
in moderate and severe cases) remains poor,* indicating the
need for new therapeutic approaches.

Ankaferd Blood Stopper (ABS) is a standardized herbal
extract that has been used for hemostatic purposes in
Anatolia for centuries®. ABS comprises standardized extracts
of five medicinal herbs (i.e., Thymus vulgaris, Vitis vinifera,
Glycyrrhiza glabra, Alpina officinarum, and Urtica dioica) that
have special and unique effects on blood cells, endothelium,
cellular proliferation, angiogenesis, and vascular dynamics®®.
The hemostatic properties of ABS provide a strict balance
between thrombosis and hemorrhage by inducing a protein
network formation with blood cells covering the primary and
secondary hemostatic systems without disturbing individual
coagulation factors. Besides its hemostatic properties, ABS
also has considerable therapeutic benefits including the
ability to act as an anti-inflammatory, anti-oxidant, and
antineoplastic agent®.

At the cellular level, ABS has wound healing properties,
which makes it a perfect candidate for mucosal disorders.
Although there are no studies in the literature investigating
the effect of ABS on the endometrial mucosa, experimental
studies investigating the unique effects of ABS on the
reduction and duration of chemotherapy-induced oral
mucositis demonstrated favorable outcomes”. Moreover, ABS
is shown to be effective in decreasing inflammatory response
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and accelerating wound healing in caustic esophageal injuries
without any adverse effects on the gastrointestinal system
mucosa®.

Using an experimental AS model, this study aimed to
assess the effects of local intrauterine ABS administration in
inducing endometrial proliferation and building a normal
endometrial layer. Moreover, we aimed to determine whether
local administration of ABS had an effect on the endometrial
inflammatory response, which is associated with intrauterine
adhesions (IUA)

Materials and Methods

Trial design

This study employed an experimental design with three
randomization groups. The study was approved by the
Canakkale Onsekiz Mart University Experimental Animal
Research Ethics Committee (approval number: 2016-04-05).
Animal procedures were performed according to the “Guide
for the Care and Use of Laboratory Animals” principles®.
All steps of the study were conducted at the experimental
research center of the university, open for supervision. Study
reporting was performed in accordance with the CONSORT
principles?.

Participants

In this study, 30 female Wistar albino rats weighing 220-
300 g were used. The rats were supplied by the university
experimental research center. All rats were housed in pairs in
appropriate cages in an animal room maintained at a standard
humidity (45-50%) and temperature 22+2 °C with 12 hours
light and 12 hours darkness, and were fed with standard food
and water ad libitum.

Randomization

The 30 rats were randomly divided into 3 groups.
Randomization was performed by giving the rats sequential
numbers and randomly assigning them to groups using a
random numbers table. The groups were as follows:

Group 1: AS + no intervention group

Group 2: AS + serum physiologic (SP) administration group
Group 3: AS + ABS administration group (Figure 1).

Interventions

Vaginal smears were taken from all animals at the beginning
of the study, and the menstrual cycles were synchronized.
All animals were anesthetized using 50 mg/kg ketamine
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hydrochloride (Ketalar®, Pfizer ilaclar1 Ltd. Sti. Istanbul,
Turkey) and 10 mg/kg Xylazine (Alfazyne 2%, Ege Vet
San. Tic. Izmir, Turkey) intraperitoneally. After achieving
anesthesia, the vagina was entered using a 20-gauge branule.
When the uterus bifurcation was reached, the branule was
directed to the left to enter the left uterine horn. Here, 0.2
mL of trichloracetic acid (TCA) (IL-33, Istanbul ilac San.
Tic. AS, istanbul, Turkey) was administered. After waiting 20
seconds, the branule was retracted, inducing the AS model.
Later, rats in all three groups were left for three menstrual
cycles (15 days) to ensure the formation of the TUA. At
the end of the 15" day, rats in group 1 received no further
intervention, whereas rats in group 2 were administered SP 2
ml/day into the left uterine horn using a 20-gauge branule via
the transvaginal route under 2-3% isoflurane gas anesthesia.
This intervention was repeated daily for 15 days.

At the end of the 15 days after TCA administration, rats
in group 3 were administered ABS, which had a sterility
statement given by Refik Saydam Hygiene Center, Ministry of
Health of Turkey, at a dose of 2 mL/day into the left uterine
horn using a 20 gauge branule via the transvaginal route
under 2-3% isoflurane gas anesthesia for 15 days. At the end
of the 15 day treatment period, a midline abdominal incision
was applied to all rats under ketamine/xylazine anesthesia,
followed by removal of the left uterine horn. The harvested
tissues were stored in 10% neutral buffered formalin for
histologic investigation.

Outcomes

Histopathologic evaluation

After the tissue processing protocol, the right and left
uterine horns were embedded in paraffin blocks. Sections at
a thickness of 4-5 microns were obtained from the paraffin
blocks using a Leica RM 2125 RTS microtome and stained
with routine hematoxylin-eosin (H&E) and Masson’s
trichrome methods, followed by assessments with a Zeiss
AxioScope Al light microscope. Histopathologic assessments
were completed and scored according to the method of
Kilic et al®. for fibrosis and inflammation, which employs
a scale ranging from 0 to 3 (0-no fibrosis, 1-minimal/loose
fibrosis, 2-moderate fibrosis, and 3-dense fibrosis or 0-no
inflammation, 1-presence of occasional lymphocytes and
plasma cells, 2-presence of plasma cells, eosinophils, and
neutrophils, and 3-presence of many inflammatory cells and
micro abscesses).

Immunohistochemical evaluation

IHC methods using anti-tumor necrosis factor (INF) alpha
receptor, anti- interleukin (IL)-1beta and anti-IL-6 primary
antibodies were used to show inflammation in the uterus.
After fixation in 10% neutral buffered formalin and routine
histologic monitoring, the uterus tissues embedded in
paraffin blocks were sliced into 4-micron sections using a

Leica RM 2125 RTS microtome and mounted on adhesive
slides. Antigen retrieval was applied to the sections, which
were left at 65 °C for 1 hour and deparaffinized in xylene
before passing through an alcohol series for rehydration. The
antigen retrieval IHC method was performed at this stage.
Later, the sections were leftin 10 mm EDTA (Thermo Scientific
lot: Ax201208) for 20 minutes in a 200-watt microwave
oven and then cooled at room temperature for 20 minutes.
After cooling, each slide had sections outlined with a PAP
pen. Then, 3% H,0, (Thermo Scientific lot: HP31685) was
dropped onto the sections and left in place for 15 minutes.
Later, the samples were washed in phosphate-buffered saline
with a pH of 7.4.

Lastly, all sections were incubated with anti-TNF-o (EMD
Millipore Corporation, clone 13F9.1, lot: #Q2573230),
anti-IL-6 (Santa Cruz Biotechnology, INC, sc-28343, lot:
#11316) and anti-IL-18 (Cell Signaling Technology, lot:
#12242) primary antibodies, marked with AEC chromogen
(Thermo Scientific lot: HA33805), and counterstained with
Mayer’s hematoxylin before being covered. IHC assessment
and scoring was completed according to the method of Jiang
et al.,'! who used a formula combining both the staining
intensity and the percentage of positively stained cells.

Blinding

In this study, blinding was applied at the stage of the
histopathologic investigation. Histopathologic assessments
were performed by a single histologist, who had no knowledge
about the groups.

Statistical Analysis

Data analysis was performed using the SPSS software (version
20.0). Normal distribution of the data was checked using
the Shapiro-Wilk test. Mean, standard deviation, median,
maximum, and minimum values were used for descriptive
data presentation. The Kruskal-Wallis test was used to
compare numerical data between the groups. The chi-square
test was used to compare groups for categorical data. P values
of less than 0.05 were accepted as statistically significant.

Results

Participant flow

All recruited animals were followed up until analysis with no
data loss (Figure 1).

Recruitment

The study was conducted from June to November 2017. No
problems were encountered necessitating cessation of the
study.

Outcomes and estimation

Both fibrosis and inflammation were less in group 3
compared with the other groups (chi-square, p=19.000,
0.001 and 26.365, <0.001, respectively). Although the
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majority of animals in groups 1 and 2 had levels 3 fibrosis and

_ _ inflammation, there were no cases of fibrosis or inflammation

to this extent in group 3 (Table 1, Graphic 1).
The mean IL-1 and IL-6 scores were significantly lower in
group 3, but there were no significant differences between

the groups concerning the TNF-a receptor scores (Table 2,
Graphic 2).
The histologic examination demonstrated that group 1 and
group 2 showed significantly more fibrosis compared with
;ﬁi‘gﬁgm group 3 (Figure 2). The fibrosis level was decreased in group 3,
syndrome which received ABS. Also, group 1 and 2 showed significantly

greater inflammatory cell infiltration compared with group
3 (Figure 2). Group 1 and 2 showed significantly greater
i 1 histologic damage including increased cellular inflammation
Randomized to and fibrosis erosion compared with the ABS-treated group.
Group 1 As to the THC examination, group 3 had a less-prominent

I expression of IL-1 3 and IL-6 compared with the other groups

(Figure 3).
Analyzed

0
. . Ankaferd Blood . .
Serum physiologic Stopper® Discussion
I In this study, we demonstrated that ABS administration in an
n=10 n=10 and it was shown that their levels were lower in the ABS-treated
group. These findings show that local ABS administration can
Figure 1. Randomization and participant flow be helpful for treatment of AS.

AS is a health problem that is difficult to manage. Although
5 not frequent perse, 13% of women treated for infertility are

determined as having AS according to retrospective case
1 series.!? Causes such as pregnancy, previous infections,
missed abortus, uterine surgery, and curettage have been
| accused in the etiology"?.
] Histopathologically, the etiologic factors are thought to
damage the stratum basalis layer, causing cyclic variations in
T the endometrium and IUA. The loss of the normal endometrial
structure is accused as the underlying reason for infertility"?.
1 Once the basal layer of the endometrium is damaged, the
] : : stratum functionalis does not develop sufficiently during the

Fibrosis Inflamation menstrual cycle, and endometrial thickening does not occur.
This large loss of the stratum basalis is called “endometrial
Graphic 1. Comparison of the fibrosis and inflamation levels of ~ sclerosis” and prepares the way for TUA®.

all groups As to the medical literature, the treatment of AS generally

Randomized to
Group 3

Randomized to

AS rat model ameliorated uterine fibrosis and inflammation
histopathologically. IL-1f and IL-6, which are acute
inflammatory markers, were graded immunohistochemically,

Analyzed
n=10

HGroup 1

EGroup2 1.5

EGroup 3

05

Table 1. Comparison of fibrosis and inflammation levels between the groups

Fibrosis Inflammation
1 0 1
1 n (%) 0 (0) 3 (30.0) 7 (70.0) 0 (0) 1(10) 3 (30) 6 (60)
Group 2 n (%) 0(0) 2 (20.0) 8 (80.0) 0 (0) 0 (0) 3 (30) 7(70)
3 n (%) 5 (50.0) 5 (50.0) 0(0) 3(30) 7(70) 0 (0) 0 (0)
Total n (%) 5 (16.7) 10 (33.3) 15 (50.0) 3(10) 8(26.7) 6 (20.0) 13 (43.3)
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appears to focus on opening the IUA and maintaining the
opening in the uterine lumen®'>'". In spite of surgically
opening the TUA and administering medical treatment,
adhesions recur in these patients. The resulting high infertility
rates have revealed the need for the development of new
treatment methods. Focusing on the endometrial stratum
basalis in addition to the IUA during the treatment processes
appears to be effective in ameliorating the inflammation. In
this current study, ABS with previously proven hemostatic and
anti-inflammatory effects were demonstrated to contribute to
regulating the endometrial microenvironment, which may
provide new aspects for the treatment of AS.

ABS is a medication containing standardized doses from
five different plants. It has many proven effects on the
hemostatic and immune system. In addition to antimicrobial,
antineoplastic, antimutagenic, and antioxidant effects, it is
also effective in wound healing®'>'®. The anti-inflammatory
effect of ABS was shown in studies on cartilage tissue, gastric
mucosa, pericardial tissue, and the liver'%. A study on
a caustic esophageal injury model, which demonstrated

2

7

EGroup 1

4
mGroup 2

mGroup 3

THF-a reseptor IL-1B IL-&

Graphic 2. Comparison of the immunohistochemical results for
TNF-a receptor, IL-1f and IL-6 levels of all groups

Figure 2. Microscopic comparison of fibrosis (A, B, C), and
inflammation (D, E, F) in group 1 (no intervention), group 2
(serum physiologic), and group 3 (Ankaferd® Blood Stopper),
respectively (x200 magnification). Group 1 and group 2 showed
significantly greater fibrosis (stars) compared with group 3.
Fibrosis level was decreased in group 3 with ABS treatment.
Group 1 and group 2 showed significantly greater inflammatory
cell infiltration (blue arrows) compared to group 3. Epithelial
erosion areas that were seen in group 1 and group 2 (black
arrows) were not seen in group 3. Group 1 and 2 showed
significantly greater histologic damage including increased
cellular inflammation, fibrosis, and erosion compared with the
ABS-treated group

Table 2. Comparison of mean immunohistochemical evaluation scores between the groups

Mean SD Lower
1 6.90 233
TNF-a receptors 2 6.80 2.04
3 6.60 2.36
1 6.00 2.90
IL-1 Beta 2 6.60 222
3 1.30 0.82
1 6.40 1.50
IL-6 2 6.90 1.44
3 1.40 0.96

95% CI
Upper
523 8.57 4 9 0.091 0.995
5.34 8.26 4 9
4.91 8.29 3 9
3.92 8.08 2 9 18.706 <0.001
5.01 8.19 4 9
0.71 1.89 0 3
5.32 7.48 4 9 22.114 <0.001
5.86 7.94 6 9
0.71 2.09 1 4

*Kruskal-Wallis H, SD: Standard deviation, CI: Confidence interval, Min: Minimum, Max: Maximum, TNF: Tumor necrosis factor, IL: Interleukin
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improved inflammation in the esophagus and reduced
stricture formation, led to the consideration that the anti-
inflammatory effects of ABS may be beneficial for the
adhesions in the endometrium®. In our study, as expected,
ABS was shown to ameliorate fibrosis, largely treat adhesions,
and reduce endometrial inflammation.

Different studies have revealed the therapeutic effects of ABS
in fibrosis and wound healing in different tissues such as
pulmonary parenchyma, skin injuries, and intraabdominal
adhesions®??. In particular, the regression of fibrosis
after administering ABS appears hope-promising for the
management of IUA due to inflammation and fibrosis. These
findings coincide with the regression in fibrosis when ABS
was administered in the AS model.

TNF-a is an inflammatory cytokine released mainly from
monocyte-macrophages. After TNF-a is released, it affects
the TNF-o receptors®®. In an acute gastric mucosal injury
model, TNF-o values increased secondary to injury, which
was shown to regress with ABS administration, suggesting
that ABS improved inflammation and reduced TNF-a
expression!”.

In our study, the TNF-o receptor levels in the group
administered ABS were not significantly different from

Figure 3. Immunohistochemical expression of IL-1 3 in group
1 (A), group 2 (B) and group 3 (C); IL-6 in group 1 (D), group
2 (E), and group 3 (F); TNF-a receptor in group 1 (G), group
2 (H), and in group 3 (I) (x200 magnification). ABS treated
group 3 demonstrated less prominent expression of IL-1 f3
(black arrows) and IL-6 (rectangles) compared with the other
two groups (C and F, respectively). TNF-o. receptor expression
levels (blue arrows) were not significant between the groups (all
figures taken x200 magnification)
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the other groups. The TNF-a levels probably increased in
response to the inflammatory process of the injury caused
by TCA with an increase in TNF-o receptor expression, but
the 15 day treatment may not suffice to reduce receptor
expression. In fact, after ABS administration, the TNF-a
levels reduced due to the anti-inflammatory effect as in all
cytokines, with receptor expression reducing secondary to
this decrease. Additionally, this study determined that IL-1f3
and IL-6 expression, increasing secondary to inflammation
triggered by TCA administration to the uterus, reduced in
IHC analyses. The reduction identified in the levels of the
acute inflammatory markers of IL-1p and IL-6 clearly reveals
the local anti-inflammatory effect of ABS.

Some researchers applied bone-marrow-derived stem cells
(BMDSC) in the treatment of AS®?. Autologous BMDSCs
were administered with success to a patient receiving
infertility treatment linked to IUA on 2011%?. After this case
report, a study was performed with six cases of grade 3 and
4 refractory AS on 2014“®. BMDSCs were taken from iliac
crest and implanted subendometrially via the transvaginal
route. Patients were followed up at 3, 6, and 9 month intervals.
Stem cell therapy was found efficient on AS and endometrial
regeneration was obtained on patients in this study®®.
2016, a pilot study was performed with 16 patients whose ages
ranged from 30 to 45 years®”. In this study, researchers chose
CD133+ BMDSCs, which have a neoangiogenetic effect, for
stem cell therapy of refractory AS. CD133+ cells were isolated
from peripheral blood and implanted subendometrially. At the
end of this study, CD133+ BMDSC autologous cell therapy
was found useful for treating patients with refractory AS and
endometrial atrophy®”. Apart from this, administration of
adipose tissue-derived stem cells has been attempted as an
alternative to BMDSCs and also here, successful results have
been obtained®.

However, as stem cell administration requires
multidisciplinary work and extensive infrastructure, its
application is limited to centers with advanced facilities. In
our study, we demonstrated successful administration of
ABS in AS requiring limited resources. Administration of
ABS does not require complex laboratory conditions, but
can easily be applied in a simple examination environment.
Especially in the first stages of AS treatment, local uterine
administration of ABS may be attempted, reserving stem cell
treatment choices for advanced cases with no response to
the initial treatments. Pregnancy rates in rodents receiving
stem cell treatment are promising in the long term™”. On the
other hand, studies of stem cell treatment for AS have shown
endometrial thickening in later periods®.

In

Study Limitations

This study has some limitations. First, we did not attempt
to induce pregnancy after treatment. Another limitation
was that the duration of our experiment was 15 days. If the
treatment duration had been longer, perhaps the fall in TNF-a
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receptor levels would have reached statistically significant
levels. However, in spite of this limitations, this is the first
study in the literature to assess TNF-o receptor expression
levels in an AS model. On the other hand, having included
two control groups (one with no intervention and the other
SF administration) is a strength of this experiment.

Generalizability

This study demonstrated the therapeutic effects of ABS on
fibrosis and inflammation in Asherman syndrome. We think
that the results are generalizable for further laboratory as well
as clinical studies.

Conclusion

In conclusion, the ameliorative effects of ABS on fibrosis
and inflammation may contribute to the treatment process
of TUA. The therapeutic effects of local administration of
ABS in rats with AS model were revealed histopathologically
and immunohistochemically. Based on these results, ABS
administration in addition to the current treatments for AS
may increase the treatment success and reduce the need for
advanced treatments.
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delivery type: a randomized controlled trial

Dogum senaryolarini gozden gecirmenin dogum sekli secimine
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Abstract

Objective: The incidence of cesarean section (CS) was estimated as about 48% between 2000 and 2012 in Iran. This study was conducted to assess the
effects of reviewing written childbirth scenarios on the selection of delivery method.

Materials and Methods: This randomized controlled trial was conducted in Shohada Women’s Hospital in Behshahr, Mazandaran, Iran, from May to
December 2015. A total of 223 women at 28 to 32 weeks of gestation were randomly allocated into three groups; the standard care (control), theory of
planned behavior (TPB)-based education, and TPB education plus additional support via written childbirth scenarios (scenario). Participants were assessed
at baseline (weeks 28-32) and intervention (week 37 of pregnancy) periods. Both intervention groups (TPB and scenario groups) participated in three
learning sessions that were based on TPB, whereas the control group received routine care service.

Results: The frequencies of normal vaginal delivery (NVD) in the scenario, TPB, and control groups were 73.2%, 58.5%, and 45.7%, respectively
(p=0.004). The results showed that the relative risks of CS decision in the scenario and TPB groups in comparison with the control group were both 0.87
and statistically significant (p=0.018 and p=0.013, respectively). The relative risk of choosing CS after the removal of obligatory CS cases in the scenario
group compared with the control was 0.85.

Conclusion: Written childbirth scenarios that contain information on NVD and CS as additional support are effective educational tools for reducing CS
rates.

Keywords: Cesarean section, theory of planned behavior, scenario, Iran

Oz

Amag: [ran’da, 2000-2012 yillan arasinda sezaryen dogum (SD) insidansiun yaklasik %48 oldugu tahmin edilmektedir. Bu cahsmada, yazih dogum
senaryolarinin gozden gecirilmesinin dogum yonteminin secimine etkilerinin degerlendirilmesi amaclanmistir.

Gereg ve Yontemler: Bu randomize kontrollii cahisma, Mayis-Aralik 2015 tarihleri arasinda, Iran'm Mazandaran Eyaleti Behshahr kentindeki Shohada
Kadin Hastanesinde yurtittildi. Gebeliginin 28 ila 32. haftasinda olan toplam 223 kadin rastgele ti¢c gruba ayrildi. Bunlar; standart bakim (kontrol),
planlanmis davranis teorisi temelli egitim (PDT) ve PDT arti yazili dogum senaryolar ile ek destek (senaryo) idi. Katihmeilar baslangic (28-32. hafta) ve
miudahale (gebeligin 37. haftas) dénemlerinde degerlendirildi. Her iki miidahale grubu da (PDT ve senaryo gruplar) PDT temelli ti¢ 6grenme oturumuna
katlmis, kontrol grubu ise rutin bakim hizmeti almistir.

Bulgular: Normal vajinal dogum (NVD) sikhig1 senaryo, PDT ve kontrol gruplarnnda sirastyla %73,2, %58,5 ve %45,7 idi (p=0,004). Bulgular, senaryo ve
PDT gruplarindaki SD kararinin kontrol grubuyla karsilastirildiginda goreceli risklerin her ikisinde 0,87 ve istatistiksel olarak anlamli oldugunu gostermistir
(stirastyla p=0,018 ve p=0,013). Senaryo grubundaki zorunlu SD olgularinin ¢ikarilmasimin ardindan kontrole kiyasla SD seciminde goreceli risk 0,85 idi.

Sonug: NVD ve ek destek olarak SD hakkinda bilgi iceren yazili dogum senaryolari, SD oranlarim azaltmak i¢in etkili egitim araclandir.

Anahtar Kelimeler: Sezaryen dogum, planlanmis davrars teorisi, senaryo, Iran

PRECIS: Reviewing of normal vaginal delivery scenarios based on theory of planned behavior, in pregnant women could decrease relative risk of choosing CS compared with
the control by 0.15.
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Introduction

According to the World Health Organization (WHO), the
ideal rate of cesarean section (CS) surgeries among healthy
nulliparous women is 10% to 15%, but in many countries,
it has continued to increase during the past three decades'”.
For example, CS rates in Latin America and the Caribbean,
Europe, Asia, and Iran are 40.5%, 25%, 19.2%, and 48%,
respectively®?.

Among pregnant Iranian women, 70% of those who opt
for CS delivery do so for reasons other than medical needs,
including personal request, spouse’s priorities, and sometimes,
inducement by physicians, so the mother’s decision is one of
the main factors for the increase in CS deliveries™. Evidence
suggests that training women to develop skills of overcoming a
fear of normal vaginal delivery (NVD), reducing labor pain®,
raising women’s awareness regarding the advantages and
disadvantages of a given delivery method®”, and engaging
them in the process of decision-making on delivery method®
are effective ways of reducing CS-favoring decisions. The
effectiveness of health education programs is substantially
related to applied educational theories and models®. One of
the most important theories for predicting and understanding
behavior is the theory of planned behavior (TPB), whose
effectiveness has been confirmed in experimental studies®!?.
The theory maintains that a particular behavior can be
predicted on the basis of behavioral intention. Based on the
theory of planned behavior, if a person assumes a behavior to
be reflective of good conduct (positive attitude), they believe
that others will regard it as valuable behavior (positive mental
norm); accordingly, they will also intend to perform it.4"
Childbirth stories or scenarios help women to select the best
delivery mode because these narratives help them identify
unknown aspects of delivery, reduce fear, and increase a sense
of control"?. Various studies have confirmed the importance of
scenarios in learning>!¥. Peer experiences, such as narrating
childbirth stories, influence the choice of delivery method®>
because negative stories about NVD motivated pregnant
women to select CS"®'”. In a study conducted by Blainey and
Slade (2015), the writing and sharing of childbirth stories by
women who experienced traumatic delivery exerted positive
mental health effects on the women"?.

To address this capability of scenario, the present study
evaluated the effects of reviewing written childbirth scenarios
on the decision of nulliparous women regarding delivery
method (i.e., NVD vs. CS). The examination was based on
TPB.

Materials and Methods

Study design

The study was designed as a parallel randomized controlled
trial with three arms conducted in the prenatal clinic of the
gynecology department of a governmental hospital, Shohada
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Women’s Hospital of Behshahr, a northern Iranian city located
in the Mazandaran province. The study received an ethics code
(Ir.shmu.rec.1394.32) from Shahroud University of Medical
Sciences, and was approved by Mazandaran University of
Medical Sciences. Thestudy wasregistered in the Iranian Center
for Registration of Clinical Trials (IRCT2015052020706N2)
and the study protocol is available in http:/fa.search.irct.ir/
search?query=IRCT2015052020706N2.

Participants

All pregnant women who visited the clinic from May
through December 2015 were considered for the study. To
recruit suitable participants, we approached eligible women
during their first visit to the clinic. The inclusion criteria
were primigravid pregnant women, single-fetus pregnancies,
gestational age of 28 to 32 weeks, maternal age of 18 to 35 years,
no history of frequent abortion, and no contraindication for
normal childbirth. The exclusion criteria were unwillingness
to participate in training courses, absence from one of the
training sessions, and obstetric or medical contraindications
to vaginal birth and/or trial of vaginal birth (e.g., placenta
previa). All participants gave written informed consent.

Randomization and masking

Using computer-generated random blocks of six, we randomly
assigned 233 eligible participants to three study groups with
an allocation ratio of 1:1, namely, two intervention groups
[TPB-based education (TPB group) and TPB-based education
plus additional support via written childbirth scenarios
(scenario group)], each consisting of 74 participants, and a
control group, who received standard care (75 participants)
(Figure 1). The randomization was supervised by statisticians
who were not involved in the enrolment or follow-up of
participants. The clinic’s employees could not be subjected to
masking from the group assignments because of the nature of
the interventions.

Procedures

For the implementation of TPB-based education and TPB-
based education plus additional support with written
childbirth scenarios, we trained the healthcare staff of the
prenatal and maternity departments of the intervention
facility by using a WHO course"®. Considering the lack
of a standard questionnaire in this field, a study-specific
instrument was developed on the basis of TPB resources
and textbooks and the results of previous studies"*?". The
questionnaire comprised 80 questions distributed across two
sections. The first section, whose composition was based
on the questions used by Hildingsson et al.,*” revolves
around awareness related to childbirth, socio-demographic
characteristics, and obstetric background. The specific items
falling under this section are those related to demographics
(age, occupation, and education of the expectant mother
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and her spouse, place of residence, and economic status),
midwifery issues (e.g., date of last menstrual period, probable
date of delivery, gestational age, gravity, parity, number of
embryos in the current pregnancy), awareness (10 items on
awareness about normal childbirth and CS, pros and cons
of different delivery methods for the mother and the fetus,
and scientific indications of CS), and results evaluation (10
items). To assess the economic situation, the questionnaire
also presents questions regarding household assets. Using
principal components analysis and considering three layers,
we classified economic status into high, medium, and low

levels. The second section of the questionnaire consists of
the end-structures of TPB, including attitude toward an act
(16 items), subjective norms (5 items), perceived behavioral
control (3 items), behavioral intention (2 items), and
behavioral performance (1 item).

Pregnant women belonging to the intervention groups
were scheduled for educational TPB-based interventions in
groups of 10 to 12 people; however, the control group was
administered only routine services by the healthcare staff. The
educational interventions were conducted at three 60-minute
weekly sessions. The structures of the sessions are presented
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Figure 1. Trial profile

TPB: Theory of planned behavior
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in Table 1 (see appendix 1 for more details regarding the
training). Both the interventional groups and the control
group received a training manual on the advantages of NVD
and the non-pharmacologic methods of pain relief.

The written scenarios, which were composed on the basis of
actual situations, consisted of six positive stories about the
physiological childbirth process with non-pharmacologic pain
relief methods that were helpful to mothers and two negative
stories about unscientific CS deliveries that were performed
at the mothers’ request (appendix 2). The scenario group
was asked to read the scenarios before the next meeting and
identify the points that they believed were useful, interesting,
and functional.

At each subsequent session, the stories were reviewed with
the participants to help them improve their understanding of
difficult sentences, increase the attractiveness of the stories,
and create a deep connection to the narratives. The practical
strategies for story review included pausing, thinking, and
retelling. Encouraging individuals to pause after reading
part of a story, ponder over this part, and retell it to others
helps them better learn about the story; it also allows them
to determine how much of the story they can recall®?. After
a review of each scenario, the participants were asked to
express their feelings and impressions of each scenario.

The participants of the three groups were asked to complete
a pre and post-test questionnaire at 37 weeks of pregnancy
and one month after the completion of the educational
interventions, respectively.

Outcomes

We assessed one primary outcome, that is, the proportion
of mothers who intended to opt for NVD, within one month
after the completion of the educational interventions. This
decision was based on TPB’s argument that intention is the
main factor that determines behavior (see Introduction). We
also assessed a secondary outcome, that is, the prevalence of
NVD selection among the mothers.

Table 1. Intervention by study groups

Statistical Analysis

Mean = SD (standard deviation) and frequency were reported
as descriptive statistics. ANOVA was performed to compare
the continuous outcomes of the groups. Chi-square and
Fisher’'s exact tests were also performed for categorical
variables. Log-binomial regression models were used to
explore the relative risk (RR) of the decision to undergo a CS
(first model) and the risk of CS delivery (second model) in
the groups for which other covariates were adjusted. In the
modeling, the control group was considered as a reference
category. All the analyses were conducted in STATA version
12, and the significance level was considered as 0.05.

Results

As previously stated, we randomly assigned 223 participating
mothers to three groups; 74, 74, and 75 women were
assigned to the scenario (PTB + written scenarios), PTB (PTB-
based education only), and control (routine care) groups,
respectively. A total of 211 participants were included in
the analysis. The loss to follow-up rate was about 5%. The
mean age of the women was 24.9+4 years. Some of them had
diplomas (34.6%), and many were housewives (88.6%). The
baseline characteristics of the women according to groups are
shown in Table 2.

The primary decision for delivery chosen by the study groups
at the beginning of the study showed no significant differences
(Table 2). However, the frequencies of NVD selection in the
scenario, TPB, and control groups as a primary outcome were
73.2%, 58.5%, and 45.7%, respectively (p=0.004).

In the first log-binomial regression model, the regression
was run on the decision for CS as an outcome variable in the
presence of other covariates. The results showed that the RR
of the decision to undergo CS in the scenario and TPB groups
in comparison with the control group were both 0.87 and
statistically significant (p=0.018 and p=0.013, respectively).

What interventions were delivered and for whom

Control
group

Training TPB group

session

First session None Brainstorming about advantages of NVD
Talking about positive outcomes

Second session  None Role playing
Group discussion

Final session None Non-pharmacologic methods of labor pain

relief

Talking about facilitating factors
Small steps of behavioral intention

TPB: Theory of planned behavior, NVD: Normal vaginal delivery
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TPB plus written scenarios group

Brainstorming about advantages of NVD
Talking about positive outcomes
Reviewing written scenarios (1-3)

Role playing
Group discussion
Reviewing written scenarios (4-6)

Non-pharmacologic methods of labor pain relief
Talking about facilitating factors

Small steps of behavioral intention

Reviewing written scenarios (7-8)
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Table 2. Baseline characteristics of participants

Overall (n=211) Scenario (n=71)  Theory (n=70) Control (n=70) p value

Level of education

Elementary 6 (2.8%) 3 (4.2%) 2 (2.9%) 1(1.4%)

Under diploma 40 (18.9%) 14 (19.7%) 12 (17.1%) 14 (20%)

Diploma 73 (34.6%) 24 (33.8%) 26 (37.1%) 23 (32.9%) 0.984***
Associate degree 25 (11.8%) 7 (9.9%) 9 (12.9%) 9 (12.9%)

BSc 66 (31.3%) 23 (32.4%) 20 (28.6%) 23 (32.9%)

MSc 1 (0.5%) 0 (0%) 1 (1.4%) 0 (0%)

Age (mean + SD) 24.9+4 25+4 25.3+4 .4 24.4+3.8 0.421%*
Occupation

Housewife 187 (88.6%) 64 (90.1%) 60 (85.7%) 63 (90%) 0.687*
Employed 24 (11.4%) 7 (9.9%) 10 (14.3%) 7 (10%)

Residency

Urban 127 (60.2%) (59.2%) (61.4%) (60%) 0.959*
Rural 83 (39.3%) 29 (40.8 %) 27 (38.6%) 27 (38.6%)

Socio-economic status

Low 88 (41.7%) (40.8%) 32 (45.7%) 27 (38.6%) .
Middle 53 (25.1%) (22.5%) (24.3%) 20 (28.6%) 0834
High 70 (33.2%) (36.6%) 30%) 23 (32.9%)

Primary decision for delivery

NVD 119 (56.4%) (54.9%) 37 (52.9%) 43 (61.4%) 0.567*
CS 92 (43.6%) (45.1%) 33 (47.1%) 27 (38.6%)

Awareness 6+2.1 5.9+2.1 6+2.1 6+2.1 0.936%*
Attitude 36.1+9.3 35.2+7.9 36.2+11.6 37.1£10.7 0.537**
Evaluation of results 23£5.2 22.7+4.3 23.1+6.4 23.3+4.7 0.755**
Perceived behavioral control 6.2+2.5 6.2+2.3 6+2.5 6.5+2.7 0.501%*
Subjective norms 11.1+4.3 12.3+3.9 11.6+4.1 11.3+4.1

Relative and friend’s suggestion 0.609%**
CS 83 (39.3%) (40.8%) 30 (42.9%) 24 (34.3%)

NVD 93 (44.1%) 30 (42.3%) 27 (38.6%) 36 (51.4%)

Neutral 35 (16.6%) (16.9%) 13 (18.6%) 10 (14.3%)

Relative and friend’s type of delivery 0.927*
CS 70 (33.2%) (36.6%) 21 (30%) 23 (32.9%)

NVD 58 (27.5%) (26.8%) (27.1%) 20 (28.6%)

Both 83 (39.3%) (36.6%) 30 (42.9%) 27 (38.6%)

Mother’s type of delivery 0.847%%*
CS 23 (10.9%) (9.9%) 8 (11.4%) 8 (11.4%)

NVD 177 (83.9%) (83.1%) 60 (85.7%) 58 (82.9%)

Both 11 (5.2%) (7%) 2 (2.9%) 4 (5.7%)

Husband’s suggestion 0.961*
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Table 2. Continued

@5 66 (31.3%) (33.8%) 22 (31.4%) 20 (28.6%)

NVD 85 (40.3%) 28 (39.4%) (38.6%) 30 (42.9%)

Neutral 60 (28.4%) (26.8%) (30%) 20 (28.6%)

Mother’s suggestion 0.851*
CS 61 (28.9%) (31%) 20 (28.6%) 19 (27.1%)

NVD 118 (55.9%) (54.9%) 37 (52.9%) 42 (60%)

Neutral 32 (15.2%) (14.1%) 13 (18.6%) 9 (12.9%)

*Chi-square test, **ANOVA, ***Fisher exact test
SD: Standard deviation, NVD: Normal vaginal delivery, CS: Cesarean section

Table 3. Log-binomial regression on CS decision (first model) and CS delivery (second model)

Log-binomial regression models

First model (n=211) Second model (n=153)

Relative risk 95% CI Relative risk ~ 95% CI

Group
Control Reference Reference - Reference Reference -
Scenario 0.87 0.78-0.98 0.018 0.85 0.75-0.95 0.005
TPB 0.87 0.77-0.97 0.013 0.92 0.80-1.04 0.184
Primary decision 1.26 1.18-1.35 <0.001 1.18 1.09-1.28 <0.001
Education 1.04 1.01-1.07 0.004 1.06 1.03-1.10 0.001
Knowledge score* 0.98 0.96-0.99 0.005 - - -
Perceived behavioral control score* 0.97 0.95-0.99 0.001 0.97 0.95-0.99 0.004
*Difference between pre and post test, TPB: Theory of planned behavior, cs: Cesarean section

The findings also indicated that the primary decision to Discussion

undergo CS (RR=1.26, p<0.001) and a high level of education
(RR=1.04, p=0.004) were associated with an increased RR
of the decision to undergo CS. An increase in perceived
behavioral control and in awareness scores decreased the RR
of the decision for CS (Table 3).

The number of CS deliveries performed in this study was 86
(40.76%), among which 58 (67.44%) and 28 (32.56%) were
performed for emergency and elective reasons, respectively.
In the second model, women for whom obligatory CS
delivery was prescribed were excluded, leaving us with a
sample of 153 participants. The log-binomial regression

Our results showed that using positive stories about childbirth
in the TPB model is an effective strategy for enhancing the
predilection of pregnant women to select NVD as a delivery
mode. In both intervention groups, TPB strongly predicted
behavioral intention. The interventions were also associated
with a significantly reduced prevalence of CS decision in the
intervention groups. Although the written scenarios exerted
the greatest effects on the behavioral constructs, no significant
difference in behavioral performance was found between the
TPB and control groups.

In a study conducted in northern Iran, Besharati et al.'”

with CS as an outcome variable in the presence of covariates
was repeated. The findings showed that the RR of CS in the
scenario group was 0.85, which was statistically significant
(p=0.005). No statistical difference was found between the
TPB and control groups. The primary decision to opt for CS
(RR=1.18, p<0.001) and higher level of education (RR=1.06,
p=0.001) increased the RR of CS. Increased in the difference
of perceived behavioral control score between pre and post-
test was decreased RR of CS decision (RR=0.97. p=0.004)
(Table 3).
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found that intervention based on TPB effectively reduced the
incidence of elective CS and increased the selection of NVD.
However, only half of the participants of intervention group
who exhibited an intention to select NVD actually chose this
type of delivery.

In the current research, after the removal of emergency CS
cases, the log-binomial regression showed that the RR of
CS decision significantly decreased in the scenario group
compared with the risk observed in the control group
(p=0.005). The RR of CS decision in this group relative to
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the control and TPB groups decreased by 0.15 and 0.07,
respectively. In a study performed by Regan et al.,*> 71.2%
of the women stated that the most important and valuable
resource that helped them to select a method of delivery was
stories of childbirth by other women.

In our study, stories as powerful educational tools had a
significant effect on the behavioral tendency of the nulliparous
women to reduce CS decisions. This effect seems to have
originated from the characteristics of the stories, which are
believable and memorable. They are believable because they
originated from human and pseudo-human experiences that
people are inclined to perceive as authentic scientific sources.
They are memorable because they inspire involvement in the
characters’ intentions and performance®?. Bruner (1986) argued
that stories developed an awareness and performance outlook
in humans and that these two were part of human intentions;
an audience becomes involved with a story at both levels, and
through this involvement, enters the minds of characters and
achieves an improved understanding of story meanings®.
Hearing negative stories about normal childbirth was one of
the factors that triggered the decision to opt for CS among
women in a study conducted in northern Iran“®. In a study
performed in North Carolina, Romero et al. ®® discovered
that the formation of the initial fear of normal childbirth in
some women was due to the fact that they heard unfavorable
stories from friends and acquaintances. On the other hand,
confidence in one’s ability to have NVD and the belief that
vaginal childbirth is a normal method of giving birth were
among the principal drivers of NVD decision.

Our study showed that the intention to opt for vaginal delivery
in the two intervention groups significantly differed from
that in the control group. After the educational interventions,
the changes in women’s awareness and perceived behavioral
control were associated with a reduced risk of CS decision.
Additionally, a direct correlation was found between the
initial decision of women to undergo CS and their levels of
education and the risk of CS decision. Rahman et al.*” (2014)
and Rajabi et al. ®® (2015) in Iran and in Malaysia found that
high levels of education among mothers were associated with
an increase in CS delivery.

In the scenario group, projection with the heroines in the
stories helped the pregnant women recognize their latent
capacities and eliminate their unknown fears and concerns.
Lindesmith and McWeeny®” found that a story established
a connection between women and their shared backgrounds
and that sharing stories regarding childbirth, as a seminal
experience, should officially be taken into consideration
in childbirth training programs. In a review, Webb et
al.®” (2010) found that interventions based on TPB had a
significant effect on behavior. The authors emphasized that
the closer the integration of intervention with behavioral
change techniques, the better the performance effects derived.
In the NVD scenarios, the heroine-like roles of the characters

and confidence in women’s power to manage labor pains
improved the perceived behavioral control capabilities of
the readers. For these women, therefore, normal childbirth
was viewed as achievable and realistic. A study showed that
nulliparous women regarded childbirth stories as a way of
facilitating the selection of normal childbirth. The study also
indicated that creating new positive real stories or narratives
effectively reduced the choice of CS delivery and increased
the motivation to select normal childbirth®V. In the current
study, the infrastructures of the stories helped instill the truth
in the mindsets of the women and improve the decision-
making process underlying childbirth.

To the best of our knowledge, although childbirth stories
are often used in qualitative research, in the present study
we used them in a clinical trial to determine their efficacy. A
limitation worth mentioning is that the effects of traumatic
delivery scenarios on the choice of delivery method were not
examined, also the study involved nulliparous women only.
This present study shows that a combination of childbirth
scenarios and training based on TPB could be used to reduce
the incidence of unnecessary CS deliveries.
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Prenatal diagnosis of persistent left superior vena cava: a
retrospective study of associated congenital anomalies

Persistan sol superior vena kavanin prenatal tanist: Iliskili
yapisal anomalilerin retrospektif degerlendirmesi
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Abstract

Objective: To evaluate persistent left superior vena cava (PLSVC) cases according to associated cardiac, extracardiac, and chromosomal anomalies in the
prenatal period and to review their outcomes.

Materials and Methods: The data of patients with a prenatal diagnosis of PLSVC between January 2013 and December 2017 were reviewed retrospectively.
Results: Data of 32 cases were reviewed. Nineteen (60%) cases were associated with cardiac defects, 5 (15%) were associated with both cardiac and
extracardiac defects, and 8 (25%) had no associated anomalies. Two fetuses had karyotype anomalies. All patients with isolated PLSVC survived. Among
the cases associated with extracardiac anomalies, cardiac anomalies, and with both extracardiac and cardiac anomalies, the survival rate was 40%, 40%, and
25%, respectively. Outcome was more favorable in cases with isolated PLSVC (100% vs. 40%).

Conclusion: Prenatally diagnosed PLSVC is associated with cardiac and extracardiac anomalies in the majority of cases. The prognosis is good in isolated
cases, but worsens when accompanied by cardiac or extracardiac anomalies.

Keywords: Congenital anomaly, superior vena cava, prenatal diagnosis, ultrasound

Oz

Amac: Prenatal dénemde tamsi konmus persistan sol superior vena kavali (PSSVK) olgularla iliskili yapisal anomalilerin degerlendirilmesi amaclanmistir.
Gerec ve Yontemler: Ocak 2013-Aralik 2017 tarih araliginda tamst konmus PSSVK'h olgularm verileri retrospektif olarak degerlendirildi.

Bulgular: Otuz iki olgunun verileri degerlendirildi. On dokuz (%60) fetusta baska kalp anomalileri, 5 fetusta (%15) baska kalp dist anomaliler mevcuttu.
Sekiz (%25) PSSVK olgusu izoleydi. Iki fetusta kromozom anomalisi mevcuttu. Izole PSSVK'L olgularin hepsi hayatta kaldi. Bagka kalp anomalileri olan
olgularda, bagka kalp dist anomalileri olan olgularda ve baska hem kalp hem de kalp dist anomalileri olan olgularda hayatta kalma orani sirasiyla %40, %40
ve %25 olarak saptandu. Izole PSSVK'h olgularda prognoz ¢ok daha iyiydi.

Sonug: Prenatal donemde tamist konmus PSSVK olgularin cogunda baska kalp ve kalp dist anomaliler de meveuttu. [zole vakalarda prognoz iyiyken, baska
anomalilerin varhginda prognoz kottilesmektedir.

Anahtar Kelimeler: Konjenital anomali, superior vena kava, prenatal tani, ultrason

Introduction heart diseases®. In the embryologic period, it is thought that
a defect in left cardinal vein regression results in PLSVC®*.
PLSVC usually drains via the coronary sinus into the right
variant of the thoracic venous system™. It was observed as atrium. In a few cases, it drains to the left atrium®. There is

0.3% in autopsy series and in 4-8% of patients with congenital no significant hemodynamic effect of isolated PLSVC because

Persistent left superior vena cava (PLSVC) is the most common

PRECIS: In the present study, we evaluated prenatally diagnosed cases of persistent left superior vena cava according to associated anomalies.
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systemic venous blood in the majority of cases drains to the
right heart®®. However, it is associated with cardiac and extra
cardiac anomalies in 83% and 48% of cases, respectively®®.
A prenatal diagnosis of PLSVC is very important for proper
management and counseling.

In this study, we aimed to identify prenatally diagnosed cases
of PLSVC in our clinic, to evaluate the associated cardiac,
extracardiac, and chromosomal anomalies, and to review

their outcomes.

Materials and Methods

This retrospective study was conducted at Cukurova
University Hospital, an academic tertiary referral center, in
the Pediatric Cardiology and Prenatal Ultrasound Unit. All
women who were diagnosed as having fetal PLSVC from
January 2013 to December 2017 were analyzed. Data were
collected from the digital patient recording system.

All sonographic evaluations were performed by one of the
ten experienced authors, using a Voluson E6 and Voluson
730 with a convex volumetric transducer probe (RAB 6-D 2-7
MHz and RAB2 5L) (GE, Zipf, Austria). The study population
was composed of patients who presented to our center for
routine second-trimester anatomic screening and those
referred to us for suspected anomalies (low risk, unselected
patients). There was no family history in the study group.
Fetal echocardiography was performed by visualizing
standard anatomic planes. All cases were examined by a
perinatologist and a pediatric cardiologist. The diagnosis of
PLSVC was made with the presence of an extra vessel seen
on the left side of the pulmonary artery in the three-vessels/
three-vessels trachea view (Figure 1 and 2). The diagnosis
was confirmed by showing the connection of the vessel to
the coronary sinuses using gray scale and color Doppler in
the long axis. The patients were compared in three groups
(isolated cases, PLSVC associated with cardiac anomalies,
and PLSVC associated with extracardiac anomalies). All
parents were counseled based on the cardiac and extracardiac
pathologic findings.

Hyperechogenic cardiac focus and dilated coronary sinuses
that were thought to occur due to PLSVC were not classified
into cardiac anomalies. In addition, soft markers such as
pelviectasis, choroid plexus cyst, and nasal hypoplasia were
not considered as fetal anomalies.

An invasive prenatal procedure for karyotype analysis was
offered in the presence of malformations on ultrasound.
In isolated PLSVC, an invasive procedure was not offered.
For the cases without prenatal karyotyping, chromosome
analysis was performed postnatally according to the clinical
findings. If prenatal or postnatal chromosome analysis was
not performed, the karyotype was considered to be normal
in healthy infants. Prenatal diagnosis was confirmed through
postnatal echocardiography or cardiac surgery in all surviving
patients. The findings of all the cases with neonatal loss and
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termination of pregnancy (TOP) were confirmed by autopsy,
except for cases in which the parents did not accept post
mortem examination.

The outcome was considered favorable if the infant was alive
and doing well, whereas TOP, in utero death, and neonatal
death constituted unfavorable outcomes. All pregnant women
were informed and written content was obtained. This study
was approved by the Ethics Committee of the University of
Cukurova.

Statistical analysis was performed using Fisher’s exact test
and the Mann-Whitney U test. All values are given as mean +
SD. P<0.05 was considered to be significant.

Results

Over the study period, a total of 33 fetuses with PLSVC were
examined. One of patients was excluded due to incomplete

Figure 1. A persistent left superior vena cava in three-vessel
view. It is seen as a fourth vessel to the left of the pulmonary
artery

Figure 2. A persistent left superior vena cava in three-vessel
trachea view



Ozstirmeli et al. Prenatal diagnosis of persistent left superior vena cava

Turk J Obstet Gynecol 2019;16:23-8

data and loss to follow-up. Thirty-one out of the 32 patients
had a normal right superior vena cava. Twenty-two cases were
referred due to other cardiac and extracardiac defects, and
PLSVC was detected during echocardiography. In ten cases,
PLSVC was detected in our clinic during routine ultrasound
scanning. The demographic characteristics, associated
extracardiac findings, gestational weeks at
karyotype and outcomes of the fetuses are shown in Table 1.
Group 1 (isolated cases) consisted of eight (25%) patients.
Karyotype analysis was performed in two cases and all results
were normal. The karyotype was considered to be normal in
six healthy infants. All of the isolated cases are alive and well.
Group 2 (associated with cardiac anomalies) comprised 19
(60%) patients. Four out of the 19 patients also had extra
cardiac anomalies. Karyotype analysis was performed in eight
cases in the prenatal period; trisomy 21 was detected in two
cases. The genetic status of the patients who do not accept
karyotype analysis and autopsy (7 cases) is unknown.

Group 3 (associated with extracardiac anomalies) was
constituted by five (15%) patients. Karyotype analysis was
performed in two cases and all results were normal. The

diagnosis,

Table 1. Demographic and clinical features of the cases

Group 2 Group 3 Total (%)

(n=19) (n=5) (n=32)
Age (mean * 32.25+5.23 29+5.64 35.6x2.7 30.8+5.63
SD, year) *
GAD (mean + 24.3+2.26 27955 23.4+2.6 26.3+4.88
SD, week) *
Karyotype
Normal 8 (100%) 10 (83%) 4 (80%) 22 (92%)
Aneuploidy 0 2(17%) 0 2 (8%)
Unknown 0 7 1 8
Outcome
Favorable 8 (100%) 73B7%) 240%) 17 (53%)
Unfavorable 0 12 (63%) 3 (60%) 15 (47%)

GAD: Gestational age at diagnosis (Unfavorable outcome includes neonatal death,
termination of pregnancy, in utero death and aneuploidy)* (p>0.05)

Table 3. Features of isolated persistent left superior vena cava cases

Age GAD Additional findings

1 37 25 Coronary sinus extension
2 32 21 Coronary sinus extension
3 29 27 Coronary sinus extension
4 26 22 Coronary sinus extension
5 38 24 None

6 26 23 Coronary sinus extension
7 39 27 Coronary sinus extension
8 31 26 Coronary sinus extension

GAD: Gestational age at diagnosis

genetic status of one patient who died during the newborn
period was unknown. The two fetuses with additional
anomalies are alive and well. The rate of aneuploidy in the
total cohort was 8.3% (2/24).

The outcome was significantly more favorable in group
1 compared with groups 2 and 3 (Table 1). Table 2 shows
the outcome of the cases in detail. All patients with isolated
PLSVC survived and were doing well at the time of writing.
On the other hand, among the cases associated with
extracardiac defects, cardiac defects, and both extracardiac
and cardiac defects, the survival rate was 40%, 40%, and 25%,
respectively. The oldest of the 17 surviving children is 5 years
old. The mean follow-up period was 29 months. Nine patients
underwent surgery for extracardiac defects or cardiac defects
other than PLSVC, and five died postoperatively. The features
of all cases in group 1, group 2 and group 3 are summarized
in Tables 3, 4, and 5, respectively.

Five cases were associated with heterotaxy syndromes.
After exclusion of patients with heterotaxy, most congenital
heart defects were ventricular septal defects (six cases) and
hypoplasic left heart (four cases).

Table 2. Outcome of the cases

A T3
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2 = & |= = &
2 55 |Fz |F%
g JE |¥ER(Y e
3 2% |2ci|2gd
G ~ O A« PR ENG)
Well 8(100%) 2 (40%) 6 (40%) 1 (25%) 17 (53%)
Exitus 0 3(60%) 5@33%) 2(0%) 10 (31%)
TOP 0 0 2 (13%) 1(25%) 3 (9%)
IUD 0 0 2 (13%) 0 2 (6%)

PLSVC: Persistent left superior vena cava, TOP: Termination of pregnancy, IUD: In utero
death

Karyotype Outcome, age

Normal Survived, 4 years
Normal* Survived, 3 years
Normal* Survived, 1 years
Normal* Survived, 1 years
Normal* Survived, 5 years
Normal* Survived, 2 years
Normal* Survived, 2 years
Normal Survived, 1 years
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Table 4. Features of cases associated with cardiac anomalies

Age | GAD | Extra cardiac | Cardiac anomalies Karyotype | Outcome, age
anomalies

AW N

O O N O WU

15

16

17

18
19

23
41
28

24
37
31
34
23
23
34
28
24
32

19

29

30

26
33

24
35
34

27
24
23
31
34
34
34
27
23
32

21

37

21

25
24

Left ventricular hypoplasia Normal
APVC, coronary sinus extension Normal Survived, 5 years
AVSD, DORV Trisomy 21 Exitus, 3 months
Absent of right superior vena cava, coronary sinus Normal* Survived, 4 years
extension
Left ventricular hypoplasia Unknown Exitus, 3 months
Left ventricular hypoplasia, coronary sinus extension Unknown NND
AVSD Unknown 1UD
Malalignment VSD Trisomy 21 Survived, 1 years
Left ventricular hypoplasia, heterotaxia Unknown NND
Hypospadias VSD, coronary sinus extension Normal Survived, 2 months
Microcephaly Ductal narrowing, coronary sinus extension Unknown Exitus, 1 years
VSD, aort coarctation Normal NND
Heterotaxia (left) Unknown TOP
Unilateral renal Heterotaxia (left), Unknown NND
agenesis coronary sinus extension
Heterotaxia (left), Normal* Survived, 4 years
coronary sinus extension
Heterotaxia (right), Normal* Survived, 3 years
coronary sinus extension, DORV, AVSD, APVC
Cerebellar Coronary sinus extension, outlet VSD Normal TOP
hypoplasia
DORY, VSD, coronary sinus extension Normal IUD
VSD Normal* Survived, 2 years

APVC: Abnormal pulmonary venous connection, AVSD: Atrioventricular septal defect, DORV: Double outlet right ventricul, GAD: Gestational age at diagnosis, IUD: in utero death, NND:
Neonatal death, TOP: Termination of pregnancy, VSD: Ventricular septal defect. *the karyotype of healthy infants was evaluated as normal

Table 5. Features of cases associated with extra cardiac anomalies

2
3
4
5

35
33
40
34

22
22
22
28

Hydrops, coronary sinus extension Normal

Ileojejunal atresia, coronary sinus extension Unknown NND

Ileojejunal atresia, coronary sinus extension Normal* Survived, 2 years
Laryngeal atresia Normal NND

Mega cisterna magna Normal* Survived, 2 years

GAD: Gestational age at diagnosis, NND: Neonatal death, * the karyotype of healthy infants was evaluated as normal

Discussion

In this study, we reviewed the prenatal and postnatal cardiac
and extracardiac findings, associated chromosomal anomalies,
and outcomes in 32 PLSVC cases.

pulmonary artery, aorta, and vena cava superior are seen
with ultrasound. In addition to these three vessels in fetuses
with PLSVC, a fourth vessel is seen on the left side of the

pulmonary artery®. In addition, dilated coronary sinuses,

PLSVC can be diagnosed easily during the perinatal period. slightly inferior of the four-chamber view, is known as an
In the three-vessel view, from the left to right side the indirect sign of PLSVC®. It has to keep in mind that dilated
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coronary sinuses can also be seen in pulmonary venous
anomalies, and so other views are needed for the confirmation
of PLSVC®. The confirmation of the diagnosis is made by
showing the draining of the vessel to the coronary sinuses on
the left parasagittal view. Also, a dilated coronary sinus may
be misdiagnosed as an ostium primum atrial septal defect
at the level of the opening of the coronary sinus into the
right atrium®?. Differential diagnosis of PLSVC includes the
supracardiac type of abnormal pulmonary venous connection.
Color Doppler can help differentiate PLSVC from the vertical
vein in supracardiac pulmonary venous connection. Blood
flow is toward the heart in PLSVC and toward the opposite
direction in the vertical veinV.

The most significant clinical implication of prenatally
diagnosed PLSVC is the association with cardiac and
extracardiac defects. It was reported that PLSVC was
accompanied by additional cardiac anomalies in 80% of
cases®®. Moreover, in only 5-9% of cases, PLSVC was seen
as an isolated finding. Isolated PLSVC was diagnosed more
frequently in newer series!">'. In our series, 41% (13/32)
of the cases were not associated with additional cardiac
malformation and the rate of isolated PLSVC was found as
25% (8/32), which was consistent with the recent studies. The
inconsistency of recent studies with previous studies may be
a result of more common incorporation of the three-vessel
view in routine systematic ultrasound examinations of fetal
hearts in the last few years, as well the increasing awareness
about diagnosing PLSVC.

In our series, septal defects were the most common cardiac
defect, followed by hypoplasic left heart syndrome. Heterotaxy
was observed in only 5 of the 19 cases with cardiac defects,
being much lower than the other previous prenatal series
in which it was reported as 41-54%%®. The most frequent
anomalies were reported to be ventricular septal defect and
conotruncal anomalies in the study by Choi et al.">. However,
they did not diagnose any heterotaxy syndrome in that study.
Diagnosing PLSVC with minor anomalies in newer studies
may support the idea of increased awareness of PLSVC.

It was thought that expansion of the lung and cardiac
atriums was required for obliteration of the anterior cardinal
vein®. However, the large variety of other associated cardiac
malformations does not support this concept.

The rate of aneuploidy was 8% in our study, similar to
previous series®!?. PLSVC is seen much more frequently
in chromosomally abnormal fetuses than in normal fetuses.
Du et al."? reported that the odds ratio for PLSVC in
chromosomally abnormal fetuses compared with normal
fetuses was 27.5 (95% CI: 15.8-47.8)". Nevertheless, it has
to be considered that either cardiac or extracardiac anomalies
are seen more frequently in chromosomally abnormal fetuses.
Although isolated PLSVC is thought to be a benign vascular
variant and has good prognosis, some authors have asserted

that fetal karyotyping should be routinely offered whenever
PLSVC is detected prenatally, based on the possibility of
missing some cardiac anomalies and obscure extracardiac
anomalies suggesting aneuploidy"®'”. Although it was
reported that the rate of abnormal karyotype was 7% in
isolated cases, it would be difficult to recommend routine
prenatal invasive procedure when PLSVC is isolated'®. The
first trimester combined risk for trisomies in isolated cases is
not reported in many studies, and it might be possible that
undetected anomalies are included in analyses"®. Larger
studies are needed in low-risk populations to establish
whether isolated PLSVC should be an indication for fetal
karyotyping"?.

In our series, there were two trisomy 21 cases. Both cases
had prenatally diagnosed cardiac anomalies. Trisomy 21 has
been diagnosed either in isolated cases!*!®, against it we
could not find any trisomy 21 in isolated cases. The number
of cases reported in the literature is insufficient to draw the
conclusion that PLSVC should be accepted as a marker for
trisomy 21.

The outcome of PLSVC is associated with other cardiac and
extracardiac findings. In previous studies, all isolated cases
had a favorable prognosis. Similarly, in our cohort, all fetuses
with isolated PLSVC did well after birth, whereas the survival
rate declined to 40% when an additional cardiac anomaly was
observed, and to 25% when an extracardiac finding was also
present. These findings support the suggestion that isolated
PLSVCis a benign anomaly; however, there is a need to screen
for cardiac and extracardiac anomalies.

The absence of the right superior vena cava may cause
difficulties during a potential invasive procedure to vessels
(e.g. pulmonary artery catheterization, systemic venous
cannulation) in the adulthood. Therefore, it is important to
diagnose the absence of the right superior vena cava. There
was only one case of absent vena cava superior in our study.
The limitations of our study are its retrospective character,
the underdiagnosis of isolated PLSVC in referred cases, and
the higher incidence of complicated cases due to the reference
nature of our center. In a fetus with multiple anomalies,
attention is given to the anomalies and therefore PLSVC may
not be diagnosed and this can cause a lower incidence than
the real incidence. We do not know the real rate of false-
negative cases because postnatal echocardiography was not
routinely performed on neonates without a prenatal diagnosis
of coronary heart disease. Furthermore, the karyotype status
of fetuses for whom the parents did not accept autopsy were
unknown. However, despite these limitations, with this study
we underline the significance of the three-vessel view during
routine fetal screening and draw attention to the increasing
incidence of isolated PLSVC in clinical practice.

In conclusion the prognosis is good in isolated cases, while
getting worse when accompanied to cardiac or extracardiac
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anomalies. The prenatal diagnosis of PLSVC is important
and once it is diagnosed a detailed anatomic screening and
investigation of chromosomal anomalies have to be done.
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Cost-effectiveness of GnRH antagonist implementation on
hCG injection day

hCG giiniinde GnRh antagonist yapmanin maliyet etkinligi

® Ayse Zehra Ozdemirl, ® Biilent Ayasl, ® Davut Giivenl, ® Aysun Tiirkmen!, ® Cagn Giilumser2

10ndokuz Mayis University Hospital, In vitro Fertilisation Center, Samsun, Turkey
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Abstract

Objective: To compare the outcomes of antagonist stimulation protocols and to compare the cost effectiveness.

Materials and Methods: Between 2011 and December 2017, a total of 354 women who underwent intracytoplasmic sperm injection and controlled
ovarian stimulation with antagonist protocols were enrolled in the study. The antagonist implementation on the day of human chorionic gonadotropin
(hCG) was continued for 194 of women, whereas the antagonist was stopped 36 hours before in 160 women. The stimulation outcomes of patients and
cost-effectiveness of the regimens were compared.

Results: There was a significant difference between the groups in terms of number of cryopreserved embryos, mature/immature oocyte ratio, and embryo
transfer cancellations (p<0.05). The median value for the mature/immature oocyte ratio was 1.1 (0.2-7.5) and 1 (0.5-15) (p=0.001), and the ET cancellation
was 5.3% vs. 1% for group 1 and 2, respectively (p=0.037). There was no difference between the groups in terms of pregnancy rates (p=0.197).
Conclusion: No difference was found in the clinical pregnancy rates between the two groups. For this reason, the cessation of antagonist implementation
on the day of hCG seems more advantageous in terms of cost-effectiveness and fewer injections.

Keywords: Controlled ovarian stimulation, cost effectiveness, pregnancy rates

Oz

Amag: Antagonist stimiilasyon protokollerinin maliyet etkinligini ve stimiilasyon sonuglarini kiyaslamaktir.

Gere¢ ve Yontemler: Calismaya 2011-2017 yillan arasinda intrastoplazmik sperm enjeksiyonu yapilan 354 hasta alinmustir. Hastalarin tamaminda
antagonist protokolle stimtilasyon yapilmistir. Hastalarin 194 tanesinde insan koryonik gonadotropin (hCG) giintinde antagonist yapilmaya devam
edilmistir. Yiiz altmis hastada ise antagonist hCG giintinden 36 saat 6nce kesilmistir. Hastalarn stimiilasyon sonuglarn ve iki farkli rejimin maliyet etkinligi
karsilastirilmistir.

Bulgular: Gruplar arasinda dondurulmus embryo sayisi, matiir/immatiir oosit orani ve transfer iptali acisindan anlamli farklilik bulunmustur (p<0,05).
Mattir/immatiir oosit orant i¢in medyan deger grup 1 ve grup 2 icin 1,1 (0,2-7,5) ve 1 (0,5-15) olarak bulunmustur (p=0,001). Transfer iptali grup 1 ve
grup 2 icin %1 ve 5,3 olarak bulunmustur (p=0,037). Gebelik sonuclar1 acisindan gruplar arasinda anlamli farkhhk saptanmamsur (p=0,197).

Sonug: Klinik gebelik oranlar acisindan iki grup arasinda anlamh farklilik bulunmamaktadir. Bu nedenle hCG gtiniinde antagonist dozunun atlanmast
maliyet etkinlik acisindan ve daha az enjeksiyon yapilmasi nedeniyle daha avantajh olarak goriilmektedir.

Anahtar Kelimeler: Kontrollti ovaryen stimtilasyon, maliyet etkinlik, gebelik oranlar

Introduction hormone (FSH), and especially that of LH by competitively

blocking the GnRH receptors in the anterior pituitary. Its effect

Gonadotrophin-releasing  hormone  (GnRH)  antagonists starts rapidly and then rapidly reverts when the medication is

have been used since 1999 in to prevent the luteinizing stopped®. When compared with GnRH agonists, it is widely
hormone (LH) peak in controlled ovarian stimulation®?. used as a safer, time-efficient, and more affordable stimulation

GnRH antagonists suppress the release of follicle-stimulating model. In the first meta-analyses conducted on GnRH

PRECIS: Cessation of antagonist implementation on the day of hCG seems more advantageous in terms of cost-effectiveness
without an effect on clinical pregnancy rate.
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antagonists, the estrogen level and total number of oocytes
on the human chorionic gonadotropin (hCG) day were found
to be lower than with the agonists®. The pregnancy rates
were determined to be slightly lower®. For this reason, many
modifications have been made in the standard antagonist
protocol in order to improve the efficiency of stimulation
incorporating GnRH antagonists.

In recent studies®, no difference was found between GnRH
antagonists and GnRH agonists in terms of live birth rates.
These recent advances suggest that the success of therapy
increases as the experience with the use of antagonist
increases. However, there is still no standard antagonist
protocol, and significant effort is made in order to minimize
the negative effects of antagonists by decreasing the number
of antagonist injections.

The negative effects of GnRH antagonists are thought to
originate from decreasing the LH level below the critical
threshold that ensures the development of follicles. However,
LH increases the aromatase activity in follicular development
by having a synergistic interaction with FSH, and thus the
estrogen secretion increases and ovulation and luteinization
are ensured”. LH increase is necessary for final oocyte
maturation. There are studies reporting that antagonist
implementation on the hCG day might have a negative effect
on the maturation of the final oocyte”®. It was thought
that antagonists had characteristics that negatively affected
follicular development because the effects revert rapidly if the
antagonist is not applied on the day of hCG.

We aimed to compare the stimulation outcomes of patients
who did and did not receive antagonist on the day of hCG, and
to contribute to the optimal stimulation protocol especially
aspects of costs saving and reduce injection.

Materials and Methods

This is a retrospective study. Ethics committee approval
was obtained from Ondokuz Mayis University (2018/164).
All subjects gave their written informed consent. Between
January 2011 and December 2017, a total 354 women
underwent intracytoplasmic sperm injection (ICSI) and
controlled ovarian stimulation with an antagonist protocol
at Ondokuz Mayis University Reproduction Unit. Patients
aged between 18 and 40 years with regular menstruation and
no endocrinologic disease were enrolled in the study. The
exclusion criteria were as follows: severe male factor such as
oligoasthenoteratozoospermia, patients with hydrosalpinx,
endometriosis, and polycystic ovary syndrome, frozen cycles,
and those with no oocyte in oocyte pick up (OPU) and no
follicle development in induction (no LH or progesterone
increase was observed among these patients). The antagonist
implementation on the day of hCG was continued for 194
of patients (group 1), whereas the antagonist was stopped
for 160 participants 36 hours before hCG injections (group
2). The rationale behind this approach was to reduce the
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number of injections and cost. We routinely administer the
GnRH antagonist in the morning so that when we administer
the GnRH antagonist on the hCG day it is administered 12
hours before hCG. When we skip the GnRH antagonist we
administer GnRH antagonist 36 hours before hCG.

Embryo transfer (ET) cancellation was defined as patients
with no developing embryos or living embryos on the day of
ET. The patients were examined on the second or third day of
menstruation, and the gonadotropin FSH (Gonal-E Serono)
implementation was applied at personal doses by considering
the patient’s age, body mass index, and antral follicle count.
GnRH Antagonist (0.25 mg cetrorelix acetate, Cetrotide,
Serono) was added when the diameter of follicle reached 12
mm. When the diameters of two or more follicles reached
17 mm, recombinant hCG (Ovitrelle 250 mcg, Serono) was
administered. OPU was performed 36 hours later following
hCG administration and then the ICSI was performed.
The ET was performed on the 3™ day of OPU. The oocyte
maturation was classified as metaphase 2, intermediate, and
germinal vesicles in terms of cumulus/corona morphology,
cytoplasmic clarity, zona thickness, and extent of perivitelline
space values. The embryonic morphology was classified into 4
grades in terms of the regularity of blastomeres, the percentage
of anucleate fragments, and all dysmorphic characteristic of
the embryos. Grade I: 0% anucleate fragments, regularity of
blastomeres, and no apparent morphologic abnormalities;
grade II: <10% anucleate fragments, regularity of blastomeres,
and no apparent morphologic abnormalities; grade III: 10%
to 50% anucleate fragments, irregularity of blastomeres, and
no apparent morphologic abnormalities; and grade IV: >250%
anucleate fragmentation, irregularity of blastomeres, and
apparent morphologic abnormalities.

Clinical pregnancy was defined as the detection of an
intrauterine gestational sac. Each patient was given 100 mg
progesterone intramuscular (Progestan 50 mg, Kocak) and
6 mg estradiol orally (Estrofem 2 mg, Novo Nordisk) as
luteal support from the day of OPU. The serum specimen
was taken from the patients on the morning of the hCG
administration day, and the LH, progesterone, and estradiol
(E2) measurements were performed.

The premature LH rise was defined as 10 mIU/mL, whereas
the premature progesterone rise was defined as 1 ng/mL. The
combined rise of LH and progesterone was considered as
premature luteinization.

Statistical Analysis

Statistical analysis was performed using the SPSS V23
software package (IBM Corp. Released 2015. IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY: IBM
Corp.). The normality of data distribution was tested using
the Kolmogorov-Smirnov test. Non-normally distributed data
were analyzed using the Mann-Whitney U test. Categorical
data were analyzed using the chi-square test. The results were
expressed as median (min-max) and frequency (percentage).
The level of significance was set as p<0.05.
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Results

The mean age was 30+4 years. The mean follicle count was
10 and 11 in groups 1 and 2, respectively. No statistically
significant difference was observed between the groups in
terms of age, number of follicles, and FSH values (Table
1, p>0.05). The most frequent reason for infertility was
unexplained infertility in both groups (group 1, 54% and
group 2, 63%). Poor ovarian reserve was 12.5% and 11.3%,
and male factor was 33.1% and 24.7% in groups 1 and 2,
respectively. There was no statistically significant difference

Group 2
(n=194)

Table 1. Pre-stimulation evaluation results

Group 1
(n=160)
Age

30 (20-39) 30 (19-39) 0.785
Follicle 10 (1-30) 11 (1-38) 0.269
FSH 7 (2-23) 7.8 (1.2-15)  0.055

Group 1: Patients receiving no antagonist on the day of hCG
Group 2: Patients receiving antagonist on the day of hCG
p<0.05 was considered statistically significant, FSH: Follicle-stimulating hormone

Table 2. Distribution of patients by the reason of infertility
Group 1 Group 2
(n=160) (n=194)

Unexplained infertility (%) 87 (54.4) 124 (63.9)

Poor ovarian reserve (%) 20 (12.5) 22 (11.3) 0.165
Male factor (%) 53 (33.1) 48 (24.7)

between the groups regarding the reasons of infertility (Table
2, p=0.165).

There were no statistically significant differences between
the groups in terms of estrogen (p=0.066), progesterone
(p=0.127), LH (p=0.636), number of collected oocytes
(p=0.088), 2PN (p=0.193), number of M2 oocytes (p=0.515),
total dose of gonadotropin used in stimulation (p=0.336),
and endometrium thickness (p=0.656). However, we found
a significant relationship between the groups regarding the
number of cryopreserved embryos, ratio of mature/immature
oocytes, number of transferred embryos, and ET cancellation
(p<0.05). The median mature/immature oocyte ratio was
found as 1.1 (0.2-7.5) and 1 (0.5-15) in group 1 and 2,
respectively (p=0.001). ET cancellation was decided in 1%
and 5.3% of women in group 1 and group 2, respectively
(p=0.037). Premature ovulation or premature luteinization
was not seen in any woman (Table 3).

Among the patients receiving antagonist on the day of hCG,
the oocyte morphology was deteriorated in 4 patients with
cycle cancellation. Extensive granulation was observed in
the cytoplasm and no embryo could be achieved. Embryo
development was arrested in the other 5 patients. Embryo
grades were statistically similar between the groups (p=0.924)
(Table 4). Forty-five (45/160, 28.1%) women in group 1
and 43 (43/194, 22.2%) in group 2 became pregnant. No
significant difference was observed between the groups in
terms of the pregnancy rates (p=0.197) (Table 5). Ovarian
hyperstimulation syndrome (OHSS) was diagnosed in 30 and
21 woman in groups 1 and 2, respectively (p=0.059).

Table 3. Comparison of controlled ovarian hyperstimulation and IVF-ET findings

oo o2

Estrogen *

Progesterone *

LH *

Number of collected oocytes
Number of cryopreserved embryos
2PN

Number of M2 oocytes

Total dose of gonadotropin used in stimulation
Total duration of stimulation days
Ratio of mature/immature oocytes
Thickness of endometrium
Number of transferred embryos

ET cancellation (%) **

*Hormone levels measured on the day of hCG

1478 (113-3339) 1297 (127-6075) 0.066
0.7 (0.1-3.5) 0.5 (0.1-5.8) 0.127
1.6 (0.1-10) 1.7 (0.1-15) 0.636
11 (1-40) 9 (1-44) 0.088
0 (0-8) 0 (0-12) 0.001
5 (0-24) 4,5 (0-28) 0.193
8 (1-41) 8 (1-30) 0.515
2400 (150-6600) 2400 (225-9000) 0.336
9 (1-14) 9 (6-16) 0.077
1.1 (0.2-7.5) 1 (0.5-15) 0.001
8 (6-12) 8 (6-12) 0.656
1 (0-2) 1 (0-2) 0.026
2 (1.0) 9(5.3) 0.037

**Embryo transfer cancellation (ET cancellation) was defined as the patients having no developing embryos or living embryos at the day of embryo transfer

IVE: In vitro fertilization, LH: Luteinizing hormone, hCG: Human chorionic gonadotropin
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Table 4. Comparison of embryo grades

- Group 1 Group 2 .
(n=158) (n=190)

Grade

Gl 101 (63.9) 119 (62.6) 0.924
G2 40 (25.3) 48 (25.3)

G3 17 (10.8) 23 (12.1)

Table 5. Comparison of the effects on gestational results

Group 1 Group 2
(n=160) (n=194)
P

Result
Non-pregnant 115 (71.9) 151 (77.8) 0.197
Pregnant (%) 45 (28.1) 43 (22.2)

All women in group 1 received one less GnRH antagonist
injection. The current cost of one antagonist injection is
25,714 USD. Among the total 194 women in group 1, the cost
saving was about 5003 USD compared with group 2.

Discussion

The rate of early LH surge is 20% in cycles in which no GnRH
analog is used®. Thus, fewer oocytes are collected, fewer
embryos form, and pregnancy rates decrease. GnRH analogs
are widely used for preventing the increase of premature LH.
In the literature, it was reported that the pregnancy rates of
patients receiving controlled ovarian stimulation using an
antagonist protocol were lower when compared with agonist
cycles®. However, when compared with GnRH agonists,
GnRH antagonists had significant advantages such as shorter
ovarian stimulation duration and formation of fewer OHHS"?.
For this reason, it is aimed to increase pregnancy rates by
applying the minimum antagonist dose that can prevent the
premature increase of LH in order to protect from potential
negative effects of antagonist agents.

The reason for collecting fewer oocytes and determining
lower E2 levels in cycles in which the GnRH antagonists
were applied might be the suppression of GnRH antagonists
by decreasing LH levels below the critical threshold®. In
natural and induced cycles, there is a phenomenon called
the LH window. In folliculogenesis, a certain level of LH is
necessary for the proper development of oocyte. Otherwise,
when the level of LH exceeds a certain limit, the aromatase
activity and cellular growth are inhibited™. Applying
competitive blockage, GnRH antagonists suppress the LH
level, in addition to FSH, below the critical threshold required
for follicular development.

However, GnRH antagonists suppress the pulsatile secretion
of LH for 456 minutes"” and we aimed to systematically
collate evidence on the clinical efficacy of GnRH agonist
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triggering in patients undergoing assisted reproduction
in GnRH antagonist protocols. Twenty-three publications
were identified by a comprehensive literature search that
included PubMed, Embase and the Cochrane Library. Three
publications out of 23 fulfilled the inclusion criteria for meta-
analysis, which were (i. For this reason, when no GnRH
antagonist is applied on the day of hCG, this effect would
disappear. This short-run LH increase will ensure more
proper final oocyte maturation but not cause luteinization”
because the process of luteinization requires time.

The antagonist given at double-dose before the day of hCG
in order to block the OHSS development decreases the
estrogen levels but does not affect pregnancy outcomes”?.
This outcome might be because the dose increase was not
applied in the critical process of oocyte maturation. The
shorter half-life of GnRH antagonists might have contributed
to this result.

Another mechanism through which the GnRH antagonists
can block oocyte maturation is the direct effect on the ovary
through the GnRH receptors existing on granulosa cells!>!#1,
In animal studies, it was determined that GnRH analogs were
effective on the ovarian functions of in vitro granulosa luteal
cells such as steroidogenesis, oocyte maturation, and follicle
rupture!’®.

In the present study, the mature/immature oocyte ratio of
patients receiving no antagonist on the day of hCG was found
to be statistically significantly higher when compared with
patients receiving no antagonist on the day of hCG. Chang
et al.® reported that the rate of mature oocytes increased
significantly among patients receiving no GnRH antagonist
on the day of hCG. However, Chang et al.” also performed
a prospective study on 86 patients. They compared patients
receiving GnRH antagonist on the day of hCG and those
receiving no GnRH antagonist, and they reported that the
controlled ovarian hyper-stimulation results were similar.
When follicles reaching a size greater than critical threshold
were detected, final oocyte maturation was achieved under the
effect of hCG. We believe that the antagonist implementation
on the day of hCG deteriorates the final oocyte maturation
because of the results we achieved.

Different from other two studies”®, we determined that
ET cancellation was statistically significantly higher among
patients receiving antagonist on the day of hCG. The oocyte
morphology was found to be deteriorated among 4 of these
patients. Extensive granulation was observed in the cytoplasm.
In the resting 5 patients, embryonic developmental arrest
was observed. However, in the group that stopped receiving
antagonist, two patients who were incapable of forming an
embryo were found.

Embryo arrest is due to maternal factors”. The transcription
factors of the oocyte affect the cleavage of the embryo in
the early stages. These factors are formed during oogenesis.
Embryos that contain low maternal transcription factors
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in the early cleavage stage arrest in an inappropriate
microenvironment"®. In our study, the arrest of the embryo
in the group 2 patients may be due to the negative effects of
GnRH antagonist during oocyte maturation.

The oocyte quality indicates the fertilization potential. In the
present study, the increase in the mature oocyte rate among
patients receiving no antagonist on the day of hCG and the
lower level of fertilization failure are in harmony with each
other. Antagonist implementation on the day of hCG may
cause lower quality and fewer mature oocytes by deteriorating
the microenvironment of the oocyte. This may lead to failure
in fertilization. In their study, Munoz et al."® reported that
the protocols used in stimulation had no effect on embryonic
quality but did alter the kinetics of embryonic development.
Moreover, we determined no statistically significant difference
between the groups in terms of the grades of embryos.

In the present study and two previous studies”®, no
premature luteinization was observed in any patient even
though the GnRH antagonist implementation on the day
of hCG was stopped. Moreover, the recent studies showed
that the increasing level of progesterone did not decrease
pregnancy rates®?. For this reason, the results of the
present study and those of previous studies suggest that the
implementation of GnRH antagonist in stimulation in order
to prevent possible negative effects that might develop due
to the premature increase of LH deteriorates formation of
mature oocyte and the dynamics of embryos’ development.
Additionally, the cost of using GnRH antagonists on the hCG
day was 5003 USD for the 194 patients in group 2. However,
there was no difference in pregnancy rates and there was no
premature luteinization in the patients of group 1.

We found no differences in endometrial thickness using
transvaginal ultrasonography in patients who did and did
not receive antagonist on the day of hCG. Similarly, Chang
et al."® reported that the endometrial thickness, pattern,
and implantation rates were not statistically significantly
different between patients who did and did not receive GnRH
antagonist on the day of hCG. However, high-dose ganirelix
was observed to decrease the implantation by causing
deteriorated HOXA10 expression in the endometrium®?.

Study Limitations

The limitation of the study is that the LH and E2 values of the
patients were not measured after hCG administration. Thus,
we might be able to show that implementation of antagonist
on the day of hCG suppresses LH levels and decreases
estrogen synthesis. Another limitation is the deficiency of the
determination of the implantation rates because of inadequate
data.

Although this was a retrospective study, it also incorporated
many patients. The implementation of antagonist on the day
of hCG within the scope of antagonist protocol might have
negative effects on the oocyte maturation and embryonic
development. As in previous studies™®, no negative

consequence of not implementing GnRH antagonist on the
day of hCG was observed in the present study.

Conclusion

no difference was determined

)

In two previous studies”®
in pregnancy rates. For this reason, the administration of
antagonist on the day of hCG is not acceptable both in terms
of costs and excessive injection. Larger sample sized studies
are required in order to clearly reveal the effects of GnRH
antagonist administration on the day of hCG on embryonic
development and oocyte maturation.
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Fetal nuchal translucency: is there an association with
birthweight and neonatal wellbeing?

Fetal ense kalinligi: Dogum kilosu ve yenidogan iyilik hali ile bir
iliskisi var mi?

® Ziya Kalem!, ® Aski Ellibes KayaZ2, ® Batuhan Bakirarar3, ® Muberra Namh Kalem+
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Abstract

Objective: To evaluate the relationship between nuchal translucency (NT) values with birthweight and the wellbeing of the newborn.

Materials and Methods: This retrospective cohort study that included 508 patients made use of data on healthy full-term, singleton, live birth newborns
in a university hospital between 2016 and 2018. The relationship between the NT multiple of the median (MoM) value and maternal body mass index,
birthweight, sex, need for neonatal intensive care unit (NICU), and APGAR scores was evaluated. Similarly, the relationship between birthweight and NT
MoM, and biochemical data in the first trimester was also evaluated.

Results: There was a positive correlation between NT and birthweight (p<0.001). The need for NICU admission increased (p=0.001), and APGAR 1*
minute scores decreased (p=0.001) with increasing NT, and APGAR 5th minute scores remained unchanged (p=0.057).

Conclusion: The present study identified a positive correlation between first trimester NT and birthweight, and a negative correlation with the wellbeing
of the neonate.

Keywords: Nuchal translucency, birthweight, APGAR score, fetal development

Oz

Amag: Yenidogan iyilik hali ve dogum kilosu ile ense kalinligi (NT) degerleri arasidaki iliskiyi degerlendirmek

Gerec ve Yontemler: Bu retrospektif kohort calisma 2016-2018 yillan arasinda bir tiniversite hastanesinde takipli; saglikli, miadinda ve tekil yenidogan
ile sonuclanan 508 gebeligi kapsamaktadir. NT-ortalamanin kat (MoM) degerleri ile maternal viicut kitle indeksi, dogum kilosu, cinsiyet, bebek yogun
bakim (NICU) ihtiyact ve APGAR skorlar1 degerlendirildi. Benzer sekilde ilk trimesterda da dogum kilosu, NT-MoM ve biyokimyasal data degerlendirildi.
Bulgular: NT ve dogum kilosu arasinda porzitif korelasyon saptandi (p<0,001). NT degerleri arttikca APGAR 5. dakika skorlan degismezken (p=0,057); 1.
dakika skorlarmin distigi (p=0,001) ve NICU ihtiyacinin artugi saptandi (p=0,001).

Sonug: Bu calismada, birinci trimester NT ile dogum kilosu arasinda pozitif korelasyon, yenidogan iyilik hali ile negative korelasyon saptandi.

Anahtar Kelimeler: Ense kalinhig1, dogum kilosu, APGAR skoru, fetal gelisim

Introduction for trisomies 21, 18 and 13®, and an increased NT is thought
to be related to dilated lymphatic channels and is considered
a nonspecific sign of a more generalized fetal abnormality®.
Fetuses with an increased NT are at increased risk of
during the late first trimester and early second trimester”. chromosomal anomalies, structural defects, and genetic
NT is one of the parameters of first trimester screening tests syndromes'*.

Nuchal translucency (NT) is the normal fluid-filled
subcutaneous space identified at the back of the fetal neck
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Recent studies have reported that despite increased NT in the
first trimester in fetuses with normal karyotypes, no problem
will be experienced in the long term if ultrasonographic
(USG) scans show normal findings in the second trimester;
however, there is an increased probability of adverse
pregnancy outcomes®”. Although noninvasive prenatal
diagnosis tests have largely replaced first-trimester screening
tests, the measurement of NT in the first trimester will always
maintain importance. A future protocol is considered to
involve USG screening in the second trimester, directed by
the noninvasive prenatal tests and NT measurements in the
first trimester®.

Although there are ongoing studies in literature attempting
to determine cut-off values for NT in healthy fetuses with no
chromosomal anomalies, researchers have also noticed that
NT values vary depending on race and fetal development®-'».
Itis now thought that differences in fetal body measurements,
even NT, can be observed from the first trimester onwards">.
The present study investigated whether NT values measured
in the first trimester varied such as other measurements
regarding the body or if it indicated adverse pregnancy
events. To this end, the study investigated the relationship
between NT values with birthweight and the wellbeing of the
newborn.

Materials and Methods

This retrospective cohort study made use of data on healthy
full-term, singleton, live birth newborns in a university
hospital between 2016 and 2018. The study included 508
patients for whom postnatal and first trimester screening
test findings were available. Newborns with congenital
anomalies or systemic diseases diagnosed in the intrauterine
or postpartum period, and those underwent karyotype
analysis for any reason during pregnancy or postpartum
and who were found to have an abnormal karyotype were
excluded from the study. Patients with indefinite last
menstrual periods and those with USG measurements that
were inconsistent with the last menstrual period, in vitro
fertilization (IVF) patients, patients who received exogenous
progesterone in the first trimester, multiple pregnancies,
patients delivering their babies before 37 weeks of gestation,
newborns with known intrauterine viral infections, patients
with preeclampsia/eclampsia, and diabetic mothers were
also excluded from the study. The maternal age, height,
weight, data on previous pregnancies, crown-rump-length
measurements (mm), pregnancy-associated plasma protein A
multiples of median (PAPP-A MoM) values, free beta human
chorionic gonadotropin (hCG) MoM values, and NT MoM
values were used for abnormal karyotype screening tests in
the first trimester, maternal weight gain, newborn’s APGAR
scores, need for neonatal intensive care unit (NICU), sex, and
birthweight of those involved in the study were recorded. The
relationship between the NT MoM values and maternal body
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mass index (BMI), birthweight, sex, and APGAR scores was
evaluated. Similarly, the relationship between birthweight
and NT MoM and biochemical data in the first trimester was
also evaluated.

Statistical Analysis

All statistical analyses were performed using SPSS for
Windows 11.5 software program (SPSS Inc., Chicago, IL).
Compatibility of data with normal distribution was examined
graphically and using the Kolmogorov-Smirnov test. Mean +
standard deviation and median (min-max) were used for the
quantitative variables, an numbers (percentage) were used
as descriptors for categorical variables in the study. When to
look whether there was a statistically significant difference
between the categories of a qualitative variable with two
categories in terms of a quantitative variable, Student’s t-test
was used if the normal distribution assumption was met; if
not, Mann-Whitney U test was used. The chi-square test was
used to examine the relationship between two categorical
variables. Covariance analysis (ANCOVA) was used to see
whether one or more continuous independent parameters
had any impact on the dependent parameter. Receiver
operating charcteristics curve analysis was used to find the
discriminative factors between the groups. Significance level
was set at p=0.05.

Results

The study included 508 subjects, the demographic
characteristics of whom and the parameters evaluated in the
study are presented in Table 1.

Of these subjects, 25 (4.9%) were current smokers. The nasal
bone could not be visualized in 22 subjects (4.3%). Of the
newborns, 267 (52.5%) were male and 241 (47.4%) were
female. Of the 21 (4.1%) babies that were required to be
admitted to the NICU, 15 (71.4%) had respiratory problems
and five (23.8%) had other system problems (gastrointestinal,
cardiovascular); four babies (0.7%) died in the neonatal
period.

Multiple linear regression analysis was performed to evaluate
the relationship between NT MoM values and maternal BMI,
and the parameters of the newborn (Table 2). In the multiple
linear regression model: NT MoM: 0.687+0.001 * newborn’s
weight + 0.503 * need for NICU + (-0.025) * newborn’s
APGAR 1 min, and the p values for the variables were <0.001,
<0.001, and 0.015, respectively. When the variables were
incorporated into the model together, they accounted for
15.6% of the variance in the NT MoM variable.

Linear regression analysis was made to evaluate the
relationship between mnewborn weight with maternal
parameters and NT MoM (Table 3). In the multiple linear
regression model: newborn weight: 2896.277 + 16.031 *
weight gain + (-331.941) * smoking + 248.250 * Nt MoM, and
the p values for the variables were 0.003, 0.001, and <0.001,
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Table 1. Demographic data, parameters related to the pregnancy and the newborn

Medi
- (Nfinl-a;ax)

Maternal Age (year)

Pregestational BMI (kg/m?2 )

Number of previous pregnancies
Number of previous livebirths
Number of previous pregnancy losses
Gestational week at screening

CRL (mm)

PAPP-A MoM

Free beta hCG MoM

NT MoM

Maternal weight-gain in pregnancy (kg)
APGAR min 1

APGAR min 5

Gestational week at birth

Birthweight (g)

508
507
297
293
503
508
505
503
508
502
499
503
508
508

30.18+5.07
26.53+5.14
2.27+1.42
0.86+1.06
0.38+0.77
12.18+0.69
59.83+9.56
1.21+0.84
1.20+0.80
0.86+0.32
10.83+4.31
8.58+1.37
9.65+1.51
39.+2.23

3240.56+505.43

30.00 (17.00-44.00)
25.78 (12.54-44.53)
2.00 (1.00-8.00)
1.00 (0.00-7.00)
0.00 (0.00-5.00)
12.20 (11.00-13.85)
59.20 (45.00-84.00)
1.05 (0.17-7.59)
1.05 (0.14-6.00)
0.82 (0.50-2.15)
10.00 (5.00-33.00)
9.00 (3.00-9.00)
10.00 (2.00-10.00)
38.20 (37.00-42.00)
3235.00 (1625.00-4850.00)

SD: Standard deviation, Min: Minimum, Max: Maximum, BMI: Body mass index, CRL: Crown-rump-length, PAPP-A: Pregnancy-associated plasma protein A, MoM: Multiples of median,
hCG: Human chorionic gonadotropin, NT: Nuchal translucency

Table 2. Nuchal translucency MoM-when the variables are included in the model one at a time

Independent Variables

Newborn’s weight
Need for NICU

Fetal sex

Newborn’s Apgar 1 min
Newborn’s Apgar 5 min

BMI

0.001
0.580
-0.048
-0.042
-0.019
0.002

0.001
0.074
0.029
0.010
0.009
0.003

MoM: Multiples of median, NICU: Neonatal intensive care unit, BMI: Body mass index

Table 3. Newborn’s Weight-when the variables were included in the model one at a time

Independent variables

S.E.

0.038
0.113
0.006
0.034
0.008
0.001

RZ

<0.001
<0.001
0.097
<0.001
0.057
0.440

p value

95% Confidence interval
S.E. R2 p value
Lower limit | Upper limit

0.001 0.002
0.435 0.725
-0.105 0.009
-0.062 -0.022
-0.037 -0.001
-0.003 0.008

95% Confidence interval

Age 1.204
Number of previous pregnancies 7.961
Weight gain 17.201
Smoking -335.883
BMI 5.785
PAPP-A MoM 13.460
Free beta hCG MoM -7.023
NT MoM 310.047

4.507
30.490
5.023
108.009
4.578
26.788
28.434
70.918

0.001
0.001
0.027
0.021
0.003
0.001
0.001
0.038

0.789
0.794
0.001
0.002
0.207
0.616
0.805
<0.001

Lower limit Upper limit
-7.651 10.059
-52.049 67.971
7.327 27.076
-548.135 -123.632
-3.210 14.780
-39.171 66.092
-62.891 48.844
170.703 449.391

BMI: Body mass index, PAPP-A: Pregnancy-associated plasma protein A, MoM: Multiples of median, hCG: Human chorionic gonadotropin, NT: Nuchal translucency
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respectively. When these variables were incorporated into the
model together, they accounted for 9.2% of the variance in
the newborn weight.

The variables were added individually to the model in a
logistic regression analysis performed to evaluate the effects
of maternal and fetal factors on the need for admission to the
NICU (Table 4). The logistic regression model was statistically
significant (p<0.001), and explained 30.4% (Nagelkerke R2)
of the variance in the need for NICU, and accurately classified
96.7% of patients. Increasing maternal age and NT MoM were
associated with an increase in the likelihood of requiring
admission to the NICU.

Discussion

The present study evaluates the relationship between NT in
the first trimester and newborn weight, and found a significant
positive correlation between the two. The study also evaluates
the relationship between NT in the first trimester and the
wellbeing of the newborn, and found that an increase in NT
was associated with an increase in the need for admission to
the NICU and a decrease in the APGAR 1* minute score.

It is currently acknowledged in the literature that variations
in fetal weight occur from the first trimester onwards, rather
than the traditionally accepted second half of the second
trimester, fetal measurements other than NT have been
used in these studies™'®. Studies in the literature have
linked increased first trimester NT to adverse pregnancy
outcomes after being linked initially to fetal birthweight over
complications accruing during pregnancy. Krantz et al.!'”
showed that PAPP-A and increased NT could be associated
with adverse pregnancy outcomes, and particularly with
intrauterine growth retardation (IUGR)"”, and another study
suggested that increased NT together with impaired glucose
intolerance could reflect fetal macrosomia"®.

In later years, studies began to report an association between
NT and birthweight in the absence of adverse pregnancy
outcomes. In a study of the non-diabetic population, it
was shown that an increased first trimester NT was linked

to large-for-gestational-age (LGA) neonates"”. In a study
published in 2017 by Hackmon et al.®”, it was reported that
early fetal measurements and NT were correlated with term
birthweight“®. Given that previous studies faced problems in
accurately determining gestational age, this study involved
IVF patients so as to ensure the accuracy of gestational age.
The present study established a positive association between
first trimester NT and birthweight, although our study includes
non-IVF patients. Some studies in literature demonstrated
increased NT with the use of exogenous progesterone in the
first trimester®!??, and it is widely known that progesterone is
used in the luteal phase and the first trimester as a worldwide
standard procedure in IVF patients®?*". Accordingly, the
current study population was selected from non-IVF patients
and those who did not use progesterone in the first trimester.
For an accurate determination of gestational age, patients
with a last menstrual period that was consistent with USG
measurements were selected.

Plasencia et al.®® reported an association between birthweight
and NT, serum PAPP-A, beta hCG, and uterine artery Doppler
PI measurements, and suggested that these findings could
lead to the early recognition of LGA infants. The present
study did not include Doppler USG findings; however, we
identified no association between parameters other than NT
(PAPP-A and beta hCG) and birthweight.

The findings of the present study identified no relationship
between NT and fetal sex, although there have been studies
in literature in which such a relationship was demonstrated.
Spencer et al. reported that NT was 3.4% lower in female
fetuses®®, whereas Weismann-Brenner et al. ®”| in contrast,
found that NT was higher in the male sex, and that the
correlation between NT and birthweight was independent of
sex. Such a relationship could not be reliably established in
the present study due to the small number of participants.
Aside from its relationship with NT, the present study
identified a positive correlation between birthweight and
maternal weight gain, and a negative correlation with
smoking, and both of these findings are consistent with
literature-9,

Table 4. Need for NICU-When the variables are included in the model one at a time

Independent variables

95% Confidence interval

(reference category) e

PAPP-A MoM 0.260 0.206
Free beta hCG MoM -0.031 0.316
Fetal sex (male) 0.476 0.501
Smoking (no) 0.988 0.785
Maternal age 0.126 0.052
Gravida -0.263 0.357
NT MoM 4.047 0.683

p value Lower limit | Upper limit

1.297 0.206 0.867 1.940

0.970 0.923 0.522 1.802

1.610 0.342 0.602 4.300

2.686 0.208 0.576 12.517
1.135 0.015 1.025 1.257

0.769 0.462 0.382 1.547
57.198 <0.001* 15.003 218.064

*p<0.05 statistical significance, NICU: Neonatal intensive care unit, OR: Odds ratio, PAPP-A: Pregnancy-associated plasma protein A, MoM: Multiples of median, hCG: Human chorionic

gonadotropin, NT: Nuchal translucency
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In the present study, it was observed that the need for NICU
admission increased and APGAR 1* minute scores decreased
with increasing NT, but APGAR 5™ minute scores remained
unchanged. Previous studies suggest that if U scans in the
second trimester and afterwards are normal in babies with
increased first trimester NT and normal karyotypes, there
will be no adverse outcome in the long term, although
there is an increased likelihood of adverse pregnancy
outcomes®’3Y. Studies have also shown that the long-term
neurodevelopmental outcome of children after increased fetal
NT is reassuring®?.

The APGAR 5-minute score is also a good indicator of a
long-term neurodevelopmental outcome®”, and its lack of
variance to NT in the present study is an expected finding.
The APGAR 1% minute score determines how well the baby
tolerated the birthing process®®, and the relationship between
increased NT and the APGAR 1* minute score identified in
the present study suggests that babies with increased NT may
have poorly tolerated the birthing process. This indicates
that a relationship may exist between increased NT and
placental insufficiency. In a recently published study, Lee et
al. ® evaluated the relationship between NT and placental
dysfunction and reported higher first trimester NT in babies
exhibiting signs of placental insufficiency, although this was
not statistically demonstrated. It would seem that this topic
deserves further comprehensive research.

The increased need for NICU admission with increasing
NT values in the present study indicates that placental
insufficiency develops and tolerance to the birthing process
decreases with increasing NT MoM values. Our study has
demonstrated two factors that affect the need for NICU
admission, namely increasing maternal age and increasing
NT. It is, however, unknown whether a relationship exists
between increasing maternal age and increasing NT in babies
with normal karyotypes. The increasing rate of miscarriage
with increasing maternal age complicates a joint evaluation
of these two factors, but it is clear that this area merits more
comprehensive research.

Studies in the literature have reported an increased likelihood
of submicroscopic chromosomal abnormalities in fetuses
with increased NT and normal karyotypes, and that this could
cause structural defects in the second and third trimesters. The
placenta may be affected by these microscopic chromosomal
abnormalities, and accordingly, may cause adverse pregnancy
outcomes such as preeclampsia and ITUGR®?.

The present study is the first in the literature to investigate
the relationship between the first trimester NT MoM values
of healthy newborns with both the birthweight and the
wellbeing of the newborns. The most important limitation of
the current study is that no karyotype analysis was available
for all of the newborns in the study. Furthermore, no long-
term data related to the newborns in the study were included,
other than the neonatal period. The retrospective nature, the

lack of details for the indications of NICU admission, and
lack of a retrospective power analysis also limits of this study.
In conclusion, the present study identified a positive
correlation between first trimester NT and birthweight, and
a negative correlation with the wellbeing of the neonate. A
number of studies in literature have aimed at determining
cut-off levels for NT; these studies should take into account
the variations in NT values. It is not yet understood whether
different NT values indicate a variation in fetal development
or an adverse perinatal outcome, and so further studies are
required to clarify this issue.
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Inflammation-mediated fetal injury by maternal
granulocyte-colony stimulating factor and high-dose intra-
amniotic endotoxin in the caprine model

Maternal graniilosit koloni stimiilan faktor ve yiiksek doz intra-amniyotik
endotoksin ile enflamasyon aracih fetal beyin hasar keci modeli
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Abstract

Objective: To define a novel experimental model with maternal intravenous (i.v.) granulocyte-colony stimulating factor (G-CSF) followed by a single- and
high-dose of 20 mg intra-amniotic (I1A) endotoxin to induce fetal brain injury in the preterm fetal goat.

Materials and Methods: Pregnant goats (n=4) were given 50 microg/day G-CSF into the maternal jugular vein through gestational days 110-115 (term,
150 days). At gestational day 115, 20 mg of IA endotoxin was administered. Following preterm delivery at day 120 by cesarean section umbilical cord,
fetal lung and brain tissues were harvested for histopathology, immunohistochemistry, and electron microscopy. Inflammatory markers were evaluated in
the amniotic fluid and fetal plasma.

Results: Necrotizing funisitis with abundant leukocyte infiltration and fetal brain injury was induced in all the fetuses in the experimental group.
Conclusion: Maternal i.v. G-CSF for 5 days followed by 20 mg of IA endotoxin is a feasible caprine model to exacerbate intrauterine inflammation.
Keywords: Animal model, endotoxins, cerebral palsy, chorioamnionitis, inflammation

Oz

Amac: Preterm gebe kecide fetal beyin hasari olusturmak icin maternal intravendz (i.v.) graniilosit koloni stimulan faktdr (G-CSF) sonrasinda amniyon
icine tek ve ytiksek-doz 20 mg endotoksin verilmesini iceren yeni deneysel modelin tanimlanmasidir.

Gerec ve Yontemler: Gebeligin 110-115. gtinlerinde (term: 150 gtin) kecilere (n=4) jugular ven yoluyla 50 mikrog/giin G-CSF verildi. Gebeligin
115. gtntinde, 20 mg IA endotoksin uygulandi. Gebeligin 120. giintinde sezaryen ile preterm dogumu takiben umblikal kord, fetal akciger ve beyin
ornekleri histopatoloji, immiinhistokimya ve elektron mikroskobu incelemeleri icin elde edildi. Amniyon sivisi ve fetal plazmada enflamatuvar belirtecler
degerlendirildi.

Bulgular: Deney grubundaki fettislerin timtnde, belirgin lokosit infiltrasyonu ile sekillenen nekrotizan funisit ve fetal beyin hasarinin gelistigi saptandu.
Sonug: Siddetli intrauterin enflamasyon olusturmak icin 5 giin maternal i.v. G-CSF ve takiben 20 mg IA endotoksin uygulamalarimi iceren keci modelinin
uygulanabilir oldugu sonucuna vanld.

Anahtar Kelimeler: Hayvan modeli, endotoksinler, serebral palsi, koryoamniyonit, enflamasyon

PRECIS: Using low-dose maternal G-CSF and high-dose IA endotoxin, we have defined a feasible animal model of inflammation-
mediated fetal injury in the preterm goat.
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Introduction

Fetoplacental inflammation secondary to intra-amniotic (IA)
microbial colonization and subclinical chorioamnionitis
provide a basis for the development of preterm birth and
cerebral palsy (CP) by preferentially affecting the fetal
brain tissue. Increased number of experimental and clinical
work previously focused on fetoplacental inflammation and
fetal brain injury. Therefore, animal models to aggravate
intrauterine inflammation were often required and used™.
Within this context, the preterm small ruminant (such as
sheep and goat) models that exclusively used IA endotoxin
were accepted as relatively suitable designs to induce fetal
lung and brain injury®?.

Granulocyte-colony stimulating factor (G-CSF) is a
hemopoietic growth factor involved in the control of
neutrophil numbers. G-CSF expression is increased in
response to infection or injury. Therefore, a proinflammatory
role of G-CSF has been suggested, secondary to increased
neutrophil production and migration to the inflamed site™.
Here, we aim to define our experience with intravenous (i.v.)
recombinant (G-CSF) administrations for 5 days followed
by a single-dose of 20 mg of IA endotoxin to induce IA
inflammation, necrotizing funisitis, and fetal brain/lung injury
in the preterm goat model. Previous small ruminant models
for this purpose have not previously used combined IA high-
dose endotoxin and systemic G-CSF administrations".
Moreover, maternal i.v. bolus injections of G-CSF have not
been utilized before. Hence, we hypothesized that our novel
and relatively simple experimental model that does not
require chronic maternal or fetal instrumentation would be
able to produce exacerbated inflammation in utero, at least
to an extent of that observed in previous experiments!>>7.

Materials and Methods

The current study includes data on preliminary experimental
groups (model and controls) formed prior to the main
intervention study testing the effects of pentoxifylline on
fetal brain injury®. The study protocol was subject to animal
ethics committee approval by Siileyman Demirel University
Animal Experimentation Local Ethics Committee (approval
date and no, 23.08.2011/03). Principles of laboratory animal
care (NIH publication No. 86-23, revised 1985) were followed,
as well as specific national laws where applicable. Eight
date-mated singleton pregnant hair goats (Capra hircus) at
age of 4-5 years and prepregnancy body weight of 40+5 kg
were included. Term pregnancy in hair goats is around 150
days. A singleton structurally normal ongoing pregnancy and
accurate fetal biometry was confirmed by ultrasonography
(BCF Easi Scan, Dundalk, Ireland) at days 28, 43, 58, 73,
and 88 of pregnancy. The does were sheltered in a semi-open
pen and reared on pasture and/or standard food. Water and
mineral salts were provided ad libitum.
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At day 110 of gestation, animals were transported to the
animal clinics at the Faculty of Veterinary Medicine, Mehmet
Akif Ersoy University. Randomization into 2 groups was
carried out: Control (group 1, n=4) and the experimental
model (group 2, n=4) groups. At gestational days 110 through
115, animals in the model group were given 50 microg/
day i.v. bolus injections of G-CSF (Neupogen Roche, E
Hoffmann-La Roche Ltd, Basel, Switzerland) solubilized in 2
ml of normal saline for 5 days, whereas the controls received
2 ml of i.v. normal saline only. Jugular vein was used for all
i.v. administrations.

At day 115, amniocentesis was performed as defined
previously®. Following sterilization of the abdomen with
povidine-iodine, a 20-gauge amniocentesis needle was
inserted into the amniotic cavity under ultrasound guidance,
and 10 ml of amniotic fluid was sampled. Erroneous access
into the allantois was excluded by the color and viscosity of
the sample"?. Following sampling in the model group, 20 mg
of endotoxin solution (Lipopolysaccharides from Escherichia
coli 055:B5, L 2880, Sigma-Aldrich, Missouri, USA) was
administered intra-amniotically, using the same needle under
strict ultrasound guidance. The controls received identical
amount of normal saline into the amniotic cavity.

Cesarean sections were performed with minor modifications
to our previously reported technique'». Approximately 120
h after the amniocentesis procedures (day 120) corresponding
to 0.80 of gestation, preterm birth was induced by cesarean
section. The does were sedated with 0.25 mg/kg xylazine
(Rompun, Bayer, Germany) and given epidural anesthesia
with 25 mg lidocaine and 0.016 mg epinephrine (Jetokain,
Adeka, Samsun, Turkey) into the sacrococcygeal space. Local
infiltrative anesthesia with 25 mg lidocaine into the presumed
incision line was also used. Following a 10-cm paralumbar
skin incision, uterus was opened from its dorsal curvature.
Prior to amniotomy, 10 mL of amniotic fluid was aspirated
with a sterile injector, followed by delivery of the neonate.
Tissue samples from fetal membranes, umbilical cord, and
placenta were also harvested appropriately. Postoperatively,
the does received i.m. antibiotics (200 mg procain penicillin
plus 250 mg dihydrostreptomycin sulfate; Diperinisol, Bayer,
Istanbul, Turkey) and analgesia with i.m. metamizole sodium
(Novalgin ampoule, PharmaVision, Istanbul, Turkey).
Following drying and weighing, the kids were given 50
mg/kg intraperitoneal sodium thiopental (Pental Sodyum,
IE Ulugay, Istanbul, Turkey) for euthanasia®!V. Then,
intracardiac blood was sampled via the transthoracic route
and chest opened followed by en bloc dissection of the lungs
and brain"?. Pulmonary parenchyma and cerebral white
matter were sampled.

Forroutine histopathology and immunohistochemistry (IHC),
tissue samples were fixed in 10% buffered formaldehyde and
embedded into paraffin with routine processing for further
histopathological and immunohistochemical staining. For
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transmission electron microscopy (TEM), tissue samples
were carefully sliced into approximately 1-mm?® pieces on a
petri dish that contained buffered glutaraldehyde (2.5%, pH,
7.2) as a fixative. Sliced tissues were transferred into fixative-
containing dark-colored bottles, kept at 4 °C for 24 h and
transported to the TEM laboratory.

For THC evaluations fetal lung samples were stained with
surfactant proteins A, B, C, and D (Santa Cruz Biotechnology
Inc, USA), prosurfactant protein B (Abcam, UK), interleukin-1,
interleukin-4, interleukin-6, interleukin-10, tumor necrosis
factor (TNF)-alpha, caspase 3, caspase 5, caspase 7, COX-1,
COX-2, interferon-alpha, and interferon-beta (Abcam, UK).
Fetal brain samples were immunostained with interleukin-1,
interleukin-4, interleukin-6, interleukin-10, TNF- alpha,
caspase 3, caspase 5, caspase 7, COX-1, COX-2, interferon-
alpha and interferon-beta, neuron specific enolase (NSE),
glial fibrillary acidic protein (GFAP) (Abcam, UK), apoptosis
protease activating factor (Biosensis, Australia), vimentin
(Abcam, UK), anti-neurofilament protein (NFP) (Abcam,
UK), and anti-myelin basic protein (MBP) (Abcam, UK).
Placentae and fetal membranes were stained for interleukin-1,
interleukin-4, interleukin-6, interleukin-10, TNF-alpha,
caspase 3, caspase 5, caspase 7, COX-1, COX-2, interferon-
alpha, and interferon-beta. Commercial kits were used for
IHC examinations, using a routine streptavidine-biotin
peroxidase technique.

To evaluate the severity of the IHC reactions semiquantitative
analyses were performed, using an arbitrary visual scale
with a grading score ranging from 0 to 3 as follows: (0) =
negative, (1) = weak staining, (2) = moderate staining, and
(3) = diffuse staining. Olympus CX41 light microscope
and the Database Manual Cell Sens Life Science Imaging
Software System (Olympus Corporation, Tokyo, Japan) were
used for examinations. The pathologists were blinded to the
experimental groups.

Samples were bleached in propylene oxide and placed into
1/1 propylene-oxidized araldehyde for 2 h and soaked in
pure araldehyde overnight. Afterwards, the specimens were
embedded in araldehyde and polymerized at 60 °C for 48
h. The 700 nm sections were cut at ultra-microtome (Leica
Ultracut R, Leica Microsystem, Austria), and stained with
toluidine blue and examined by light microscope (Olympus
BX50, Olympus, Tokyo, Japan). Selected areas were trimmed
and 60-nm thin sections were stained with uranyl acetate and
lead citrate, and examined by JEOL JEM1220 Transmission
Electron Microscope (Nippon Denshi Co, Tokyo, Japan).

On lung sections, ultra-structural changes such as increase
in goblet cells, secretory components of goblet cells,
endoplasmic reticulum in goblet cells, protein synthesis,
cilial degenerations, neutrophil, lymphocyte and plasma
cells infiltrations, increase in intracellular ribosomes, and
thickness of noncellular basal membranes were examined.
In brain tissues, increase in polymorphonuclear leukocyte in
perivascular areas and demyelination were evaluated.

Interleukin and TNF-alpha levels in plasma and amniotic
fluid samples were evaluated by the double antibody sandwich
enzyme-linked immunosorbent assay (ELISA) method.
Commercial kits for goat serum provided from Eastbiopharm
(Hangzhou, China) were used for TNF-alpha, interleukin-1,
interleukin-4, interleukin-6, and interleukin-10. Results were
evaluated at 450 nm, and optic density (OD) values were
calculated and standardized accordingly.

Statistical Analysis

Variables were expressed as median and interquartile ranges
given within brackets. Mann-Whitney U test was used for
comparisons across the two groups. Wilcoxon signed-rank
test was used to compare amniotic fluid measurements (at
day 115 and 120) within the groups A two-sided p<0.05 was
considered as significant for all analyses.

Results

Macroscopically, the umbilical cords from group 1 (controls)
were normal, whereas hemorrhage and edema were evident
in the model group. Microscopically, funisitis and vasculitis
characterized by extensive inflammatory reaction including
the Wharton jelly were present in endotoxin-exposed animals.
This was characterized by necrotic arcs of inflammatory
debris around all vessels made up of degenerated neutrophils
in the Wharton’s jelly, showing areas of inflammatory debris
and neovascularization. Most of the infiltrating cells were
neutrophils, while lymphocytes and plasma cells were also
observed. Thrombi were observed in some of the umbilical
vessel sections. Fetal membranes from group 1 were normal,
whereas extensive inflammatory reaction and desquamation
at the epithelial cells with areas of hemorrhage were present
in membranes from the model animals. In some specimens,
aggregates of bacteria presumably due to cervical dilatation
secondary to inflammation in fetal membranes specific to
goats or contamination were also evident (Figure 1, Figure
2).

Pulmonary sections from group 1 revealed thin septal
walls, concordant with normal preterm lungs. G-CSF plus
endotoxin-exposed kids had thickened and edematous septal
walls accompanied by increased alveolar macrophages and
neutrophilic infiltrations. Routine histopathology did not
reveal any distinctive findings in the brain tissues except
hyperemia and mild gliosis in a kid from group 2.

IHC results were in parallel with histopathology.
Comparisons of the staining intensities across the groups
are given in Table 1, revealing significant differences for all
the studied parameters. Inflammatory markers including
various interleukins were increased in all tissues. Moreover,
specimens from the model group generally stained heavily for
the apoptosis markers. Fetal brain injury was apparent in the
model animals, shown by decreased NSE, NFP, GFP, and MBP
staining compared to controls (Table 1).
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Figure 1. Umbilical cord and fetal membrane histopathology.
(A) Normal appearance of umbilical cord from a kid in the
control group, umbilical vessel (white arrow) (B) Severe funisitis
characterized by inflammatory cell infiltrations (arrow heads)
and necrotic arcs (black arrow) of inflammatory debris around
the umbilical vessel (white arrow) and neovascularization
(upper left side of the picture) from the model group. (C)
Histology of normal fetal membranes from the control group.
(D) Inflammation of fetal membranes showing numerous
inflammatory cells (arrows) from model group, HE, Bar=100 pm

Figure 2. Umbilical vessel histopathology. (A) Marked necrotic
arc (arrows) in vascular wall of the umbilical vessel, Bar=200
pm. (B) Higher magnification of the necrotic arc, Bar=100 pm.
(C and D) Neovascularization (arrows) in umbilical cord, HE,
Bars=100 pm

Selected THC sections showing staining properties are shown
in Figure 3 and Figure 4. Brain IHC revealed decreased
immunoreaction in brain markers in the model group. While
surfactant protein expirations were decreased, apoptotic
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Table 1. Comparisons of immunohistochemical staining intensities
across the groups

Marker Group 1 Group 2

p-value

controls model
(n=4) (n=4)

Fetal brain

Interleukin-1 0(0-0.75) 3 (3-3) 0.011
Interleukin-4 0(0-0.75) 2(2-2.75) 0.015
Interleukin-6 0(0-0.75) 3 (1.5-3) 0.022
Interleukin-10 0(0-0.75) 3(2.25-3) 0.015
Interferon-alpha 0(0-0.75) 3(2.25-3) 0.015
Interferon-beta 0(0-0.75) 3(2.25-3) 0.015
Tumor necrosis factor- 0(0-0.75) 3(3-3) 0.011
alpha

Caspase 3 0(0-0.75) 3 (2.25-3) 0.015
Caspase 5 0(0-0.75) 2 (2-2.75) 0.015
Caspase 7 0(0-0.75)  2(2-2.75) 0.015
Cyclooxygenase-1 0.5 (0-1) 2.5 (2-3) 0.018
Cyclooxygenase-2 0 (0-0.75) 2.5 (1.25-3) 0.025
Vimentin 3(3-3) 1.5 (1-2) 0.013
Neuron specific enolase 3 (3-3) 0.5 (0-1) 0.013
Neurofilament protein 3(3-3) 1(0.25-1.75) 0.013
Glial fibrillary acidic 3(3-3) 1(1-2.5) 0.04
protein

Myelin basic protein 3(3-3) 1(1-2.5) 0.04
Apoptotic protease 2.5(2-3) 0 (0-0.75) 0.017
activating factor 1

Fetal lung

Interleukin-1 0 (0-0.75) 3 (3-3) 0.011
Interleukin-4 0(0-0.75) 3 (2.25-3) 0.015
Interleukin-6 0.5 (0-1) 2.5 (2-3) 0.018
Interleukin-10 0 (0-0.75) 2.5 (2-3) 0.017
Interferon-alpha 0(0-0.75) 3(3-3) 0.011
Interferon-beta 0(0-0.75) 3(2.25-3) 0.015
Tumor necrosis factor- 0(0-0.75)  3(2.25-3) 0.015
alpha

Caspase 3 0 (0-0.75) 2.5 (2-3) 0.017
Caspase 5 0(0-0.75)  2(2-2.75) 0.015
Caspase 7 1(0.25-1) 3 (1.5-3) 0.04
Cyclooxygenase-1 0(0-0.75) 3 (2.25-3) 0.015
Cyclooxygenase-2 1(0.25-1) 3 (1.5-3) 0.04
Surfactant protein A 2.5(2-3) 0 (0-0.75) 0.017
Surfactant protein B 2.5 (2-3) 0.5 (0-1) 0.018
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Continued Table 1

Surfactant protein C 3(2.25-3)  0(0-0.73) 0.015
Surfactant protein D 3 (3-3) 0.5 (0-1.75)  0.013
Pro-surfactant protein B~ 3 (3-3) 0.5 (0-1) 0.013
Placenta

Interleukin-1 0 (0-0.75) 3(3-3) 0.011
Interleukin-4 0.5 (0-1) 3(2.25-3) 0.017
Interleukin-6 0.5 (0-1) 3(2.25-3) 0.015
Interleukin-10 0(0-0.75)  2.5(2-3) 0.017
Interferon-alpha 0 (0-0.75) 3(2.25-3) 0.015
Interferon-beta 0(0-0.75) 3 (1.5-3) 0.022
Tumor necrosis factor- 0 (0-0.75) 3(2.25-3) 0.015
alpha

Caspase 3 0(0-0.75) 3 (3-3) 0.011
Caspase 5 0(0-0.75)  2.5(2-3) 0.017
Caspase 7 0(0-0.75)  2.5(2-3) 0.017
Cyclooxygenase-1 1 (0.25-1) 2.5(2-3) 0.017
Cyclooxygenase-2 0 (0-0) 3(2.25-3) 0.011

Data are expressed as medians with interquartile ranges within brackets. Staining
intensity was graded as follows: O=negative, 1=weak staining, 2=moderate staining, and
3=diffuse staining

Figure 3. Brain immunohistochemistry. (A) Negative caspase-5
immunoreaction in the control group, Bar=100 pm. (B) Increased
caspase-5 immunoreaction in neurons (arrows) from the model
group, Bar=50 pm. (C) Negative COX-1 immunoreaction in the
control group, Bar=100 pm. (D) Marked COX-1 reaction in the
model group, Bar=100 pm

markers’ expirations were increased in the lungs of endotoxin-
exposed kids (Figure 5, Figure 6).

In the model group, brain and lungs tissues were severely
affected (Figure 7). Ultrastructural examination of the

Figure 4. Brain tissue markers immunohistochemistry. (A)
Marked myelin basic protein immunoreaction in a control brain,
Bar=100 pum. (B) Decreased myelin basic protein expiration
in the model group, Bar=100 pm. (C) Marked neurofilament
protein immunopositive reaction in the control group, Bar=100
pm. (D) Markedly reduced neurofilament protein expiration in
the model group, Bar=100 pm, streptavidin biotin peroxidase
method

Figure 5. Lung immunohistochemistry (A) Strong SP-A
expiration from alveolar cells (arrows) in a lung from the control
group, Bar=100 pm. (B) Decreased SP-A expiration from alveolar
cells (arrows) in the model group, Bar=100 pm. (C) Marked SP-B
reaction in lung epithelial cells (arrows) in the control group,
Bar=200pm. (D) Decreased SP-B immunoreaction in alveolar
cells in lungs from the model group, Bar=100 pm

brain specimens revealed chromatin margination at the
nuclei accompanied by membrane damage and tissue lysis.
Pulmonary specimens revealed blebbing at alveolar and
bronchiolar cells. Mitochondrial damage and accompanying
blebbing formations were also observed (Figure 7).
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interleukin

Figure 6. Lung (IL)-1 and  caspase-5
immunohistochemistry. (A) Very slight IL-1 immunoreaction
in the control group, Bar=100 pm. (B) Marked increase in
IL-1 expiration from alveolar macrophages (arrows) in the
model group, Bar=100 pm. (C) Negative caspase-5 expression
in the control group, Bar=100 pm. (D) Increased caspase-5
immunoreaction in bronchiolar cells (arrows) in a kid’s
lung from the model group, Bar=100 pm, streptavidin biotin
peroxidase method

ot i
W A D

Figure 7. Electron microscopic findings in the model group, (A)
Marked ciliary loss (black arrows) and chromatin marginations
(white arrows) from lung cells, Bar=2 pm, (B) Blebbing at
nuclear membrane (black arrow) and chromatin margination
(white arrow) in the nucleus of a lung cell, Bar=1pm, (C) Severe
necrotic changes, organelle lysis and chromatin marginations
(arrows) in a neuron, Bar=2 upm, (D) Blebbings at nuclear
membrane (black arrows) and chromatin marginations (white
arrows) in a neuron, Bar=2 pm
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Comparisons of interleukin (IL) and TNF-alpha levels
measured by ELISA in the fetal serum and amniotic fluid
samples are summarized in Table 2. Pregnancies in the model
group had higher mean IL-1, 4, 6, 10 and TNF-alpha in the
fetal plasma and amniotic fluid samples that were retrieved
at day 115 (before endotoxin administration) and at day
120 (during preterm delivery). However, comparisons of
differences over time (day 120 minus day 115) across the
groups revealed no significant differences (Table 2).

IL-1, IL-4, IL-6, IL-10, and TNF-alpha levels showed non-
significant increments both in the control (p=0.141, p=0.461,
p=0.066, p=0.066 and p=0.066, respectively) and the study
groups (p=0.461, p=0.461, p=0.461, p=0.18 and p=0.066,
respectively).

Discussion

According to our findings, the use of maternal G-CSF
without fetal catheterization followed by high-dose IA
endotoxin is effective to induce fetal funisitis as well as fetal
brain and lung injury. The suggested model can be used in
experimental research to test the efficacy of potential drugs
for the prevention of inflammation-related preterm labor.
Certain models to induce subchronic chorioamnionitis
associated with preterm delivery have been used in the
medical literature. The most common animal model includes
the injection of endotoxin, i.e. lipopolysaccharides (LPS)
usually isolated from E. coli"=>71¥. Although endotoxin has
been injected into the maternal peritoneum® or directly into
the uterine horns""” of small animals such as rat and rabbit,
IA administration generates one of the most plausible models,
similar to the human disorder. Therefore, many experimental
models used small ruminant models such as pregnant
sheep and goat to induce chorioamnionitis and subsequent
fetal injury by injecting endotoxin into the amniotic fluid
under ultrasound guidance"?. Fetal administrations of 1A
endotoxin to induce inflammation are technically difficult in
smaller animals, but are feasible in the pregnant sheep and
goat. Moreover, small ruminant models are convenient for
evaluating novel fetal therapy modalities against fetal injury,
as tissue harvesting and adequate sampling of amniotic fluid
or fetal plasma are easier'®.

Ureoplasma species, especially Ureoplasma pavum serovars
of up to 2x107 Colony Forming Units have also been used
to induce chorioamnionitis in pregnant sheep"”. However,
Ureoplasma alone seems to cause modest responses and may
down-regulate LPS-induced proinflammatory cytokines"®.
The endotoxin dose given into the amniotic cavity of the
ewes has mostly been 10 mg LPS. However, different doses
such as 1 mg, 4 mg, 20 mg, and 100 mg were also evaluated
and were reported not to alter birth weight or umbilical
arterial blood pH and partial carbon dioxide values relative
to controls"”. Moreover, even ultra-high 1A doses (100
mg) were not associated with fetal deaths in the sheep
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Table 2. Comparisons of enzyme-linked immunosorbent assay results across the groups

Group 1 controls | Group 2 modl

Fetal plasma

Interleukin-1 (pg/mL)

Interleukin-4 (pg/mL)

Interleukin-6 (pg/mL)
Interleukin-10 (pg/mL)

Tumor necrosis factor-alpha (pg/mL)
Amniotic fluid (day 115)
Interleukin-1 (pg/mL)

Interleukin-4 (pg/mL)

Interleukin-6 (pg/mL)
Interleukin-10 (pg/mL)

Tumor necrosis factor-alpha (pg/mL)
Amniotic fluid (day 120)
Interleukin-1 (pg/mL)

Interleukin-4 (pg/mL)

Interleukin-6 (pg/mL)
Interleukin-10 (pg/mL)

Tumor necrosis factor-alpha (pg/mL)
Change in amniotic fluid (day 120 minus day 115)
Interleukin-1 (pg/mL)

Interleukin-4 (pg/mL)

Interleukin-6 (pg/mL)
Interleukin-10 (pg/mL)

Tumor necrosis factor-alpha (pg/mL)

Data are expressed as median values with interquartile ranges within brackets

model". Interestingly, relatively low doses of 1A endotoxin
were associated with increased fetal pulmonary maturation
(instead of injury) in some investigations®®. It is possible
that IA endotoxin stimulates lung maturation by a mechanism
distinct from glucocorticoids"”.

The finding that low doses of IA endotoxin may paradoxically
prevent fetal lung injury led investigators to modify animal
models of chorioamnionitis and fetal injury. Watanabe at al.”
suggested that fetal G-CSF pretreatment before activation in
utero by an IA infusion is 100% effective to induce necrotizing
funisitis. This assumption depends on the observation that
preterm neonates born following chorioamnionitis had
significantly higher umbilical cord G-CSF levels than those
without chorioamnionitis®”. Moreover, fetuses with fetal
inflammatory syndrome were found to have high median
fetal plasma G-CSF concentrations?!22).

It is known that low-grade systemic inflammatory response
is an important component of fetal brain injury™. Therefore,

63 (55-91) 141 (125-161) 0.02
84 (80-98) 489 (467-499) 0.0001
44 (42-48) 164 (123-180) 0.005
23 (16-26) 100 (69-104) 0.005
84 (64-89) 162 (139-180) 0.001
76 (68-93) 200 (153-240) 0.012
72 (69-135) 437 (429-593) 0.002
56 (49-58) 158 (136-200) 0.008
28 (24-29) 100 (83-103) 0.001
91 (77-93) 284 (264-285) 0.0001
95 (87-102) 207 (200-245) 0.002
105 (83-144) 475 (462-579) 0.0001
60 (52-79) 180 (173-236) 0.003
31 (28-34) 105 (100-117) 0.0001
112 (109-118) 302 (294-303) 0.0001
19 (-6-35) 7 (-40-92) 0.686
14 (-17-58) 25 (-110-143) 0.686
4 (3-20) 15 (-16-96) 0.686
3(3-5) 3 (0-33) 1.0

25 (19-33) 18 (17-30) 0.2

pretreatment with fetal G-CSF may exacerbate inflammation
in the umbilical cord and the fetus. Furthermore, necrotizing
funisitis has been reported as an important risk factor for
the development of chronic lung disease in the human®.
Therefore, the induction of necrotizing funisitis in an
experimental animal model has the potential to simulate
the severe form of neonatal injury. Overall, these data”**®
support the notion that exacerbated inflammation by G-CSF
and high-dose endotoxin causes substantial fetal lung and
brain injury, as opposed to fetal pulmonary maturational
or protective effects observed with low-dose IA endotoxin
injections.

Depending on these previous data, we developed our model
in goat pregnancy by modifying the setting described by
Watanabe at al.”’. These authors performed a laparotomy and
hysterotomy to catheterize fetal carotid arteries chronically.
At least 48 h after surgery, catheterized fetuses received daily
bolus infusions of G-CSF from day 125 to day 129 of gestation.
While on fetal G-CSF pretreatment, 20 mg of endotoxin was
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administered intra-amniotically at day 127. The investigators
reported 100% success rate with the model, with all animals
developing necrotizing funisitis.

We modified the experimental model by Watanabe et al.™”
and preferred giving G-CSF to the doe (mother) instead of
performing chronic fetal arterial catheterization, a technically
demanding intervention. G-CSF was shown to cross the
placenta in previous human and animal studies***®. G-CSF
was measurable in the amniotic fluid and fetal plasma of
pregnant mice 30 min afterinjection, withapeak concentration
reached at 2 to 4 h. Relatively high concentrations revealed
that a functional placental receptor was not essential for
the transfer of G-CSF across the placenta®. Similar results
were obtained in rat models, demonstrating that maternally
administered G-CSF crosses the placenta and has myelopoietic
effects even at low concentrations in the fetus®®.

G-CSF is generally considered safe in pregnancy. Although
we were not able to locate any information on potential side
effects of G-CSF particularly in pregnant goats, data from
other species including humans demonstrate no significant
adverse effects during pregnancy”*”. In a recent report®®,
rates of spontaneous terminations, preterm births, maternal
infections, and neonatal adverse events were similar in
women with and without G-CSF therapy during pregnancy.
These results®* led us to administer G-CSF directly into
the venous circulation of the does. We believe this has two
advantages. First, a low-grade inflammation was induced
in the maternal compartment. This conforms to the human
preterm birth cascades associated with early maternal
infection/inflammation. Second, G-CSF in the maternal
compartment is expected to cross the placenta, obviating
the need for direct fetal arterial administrations. Another
modification in our design was the administration of IA
endotoxin by the completion of the 5-day course of maternal
G-CSF injections. We suppose this is more coherent with
the fetal inflammatory response syndrome, in which low-
grade preclinical systemic maternal and IA inflammation is
followed by a relatively abrupt insult that leads to fetal brain
injury and preterm delivery.

Inflammatory markers including interleukin-1, 4, and 6 and
COX-1 and COX-2 were increased in the fetal tissues and
placenta of our model pregnancies. Apoptosis in terms of
caspase 3, 5, and 7 was also prominent in all those tissues.
Fetal brain injury was shown in the model kids, as expressions
of markers such as vimentin, NSE, NFP, GFAP, MBP, and
APAF-1 were all decreased. Significant fetal inflammation
was additionally proved by increased interleukin and TNF
concentrations in the fetal plasma and amniotic fluid.

An interesting finding of our study was lack of significant
change in certain amniotic fluid inflammatory markers
between day 115 and day 120. This held true for both of
the groups, suggesting that IA interleukin-1, 4, 6, 10 and
TNF-alpha levels were comparable 5 days after IA endotoxin
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exposure. In fact, these data are in line with previous findings
indicating maximally induced cytokine mRNAs within only 5
h after IA endotoxin administration and decreasing to control
values by 2 days®. Therefore, our design with a sampling
interval of 5 days probably did not allow detecting the early
and rapid elevation of IA interleukins.

Interleukin-10 is an anti-inflammatory cytokine, capable
of inhibiting synthesis of pro-inflammatory cytokines. We
found increased interleukin-10 staining in the fetal brain,
fetal lung, and the placenta of exposed animals compared
to controls. Interleukin-10 plasma concentrations were also
higher in the model animals. Although these results seem
contradictory, they support previous human and animal data,
denoting increased amniotic fluid and fetal tissue levels of
interleukin-10 during IA infection and/or inflammation. In a
recent ovine study that used IA endotoxin®”, interleukin-1,
6, 8, TNF-alpha, and interleukin-10 mRNA were all reported
to be increased similar to our findings. Overall, our data
support increased reflex anti-inflammatory processes in our
design and the involved setting.

Study Limitations

We did not specifically evaluate physiological parameters
such as fetal heart rates and arterial or amniotic pressures, as
these were not part of our original experimental design. We
were not able to track changes in leukocyte count or activity
during the study period in the groups. Due to ethical reasons,
our design did not include groups that were given only
G-CSF and given only endotoxin to observe independent
effects on inflammation separately. Despite these drawbacks,
our robust design proved that the present novel and
customized experimental model leads to profound IA and
fetal inflammation as well as fetal injury, shown repeatedly
by ELISA, immunohistochemistry, and electron microscopy
results. Moreover, our model consistently resulted in
necrotizing funisitis, which is a predictor of chronic lung
disease and impaired neurological outcome.

Conclusion

The supposed small ruminant experimental design, which
includes maternali.v. G-CSF followed by 20 mg of IA endotoxin
is a feasible model to aggravate intrauterine inflammation and
fetal lung/brain injury and will have potential use for research
in that specific area.
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restriction and their relation to perinatal outcomes

Fetal biiyiime kisithliginda kardiyak ve néral hasar
belirteclerinin perinatal sonuclarla iliskisi
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Abstract

Objective: To compare the levels of umbilical cord blood Neuron-Specific Enolase (NSE) and troponin T and venous blood gas samples between healthy
newborns and growth-retarded fetuses with impaired Doppler velocity or low APGAR scores.

Materials and Methods: This study was a prospective cohort study. The study group comprised 26 patients with intrauterine growth restriction and
pathologic Doppler symptoms, and the control group included 24 healthy fetuses. Umbilical cord blood and blood gas samples were taken from all patients.
The blood samples were centrifuged and sent to a laboratory to study NSE and troponin T Perinatal outcomes were evaluated from the medical records of
the newborns.

Results: Both groups were similar in terms of demographic characteristics. Fetuses with fetal growth restriction (FGR) were born earlier and had lower
APGAR scores than the study group. Chronic hypoxemic fetuses in the study group had lower cord pH and HCO, levels. Further, troponin T levels were
higher in the study group than in the control group. There were no major differences in Doppler velocity measurements.

Conclusion: It has been understood that cardiac and neuronal injury detection on fetuses with FGR, troponin T, and NSE are indicators that can be used.
In the literature there are studies with heterogeneous paradigms using different indicators to find neuronal injury. As a result of this study, it is clear that to
assess neonatal prognosis, wider-scoped and comparative studies will provide more information about the subject.

Keywords: Fetal growth disorders, NSE, Troponin T, pregnancy outcome

Oz

Amag: Bu calismadaki amacimiz, bozulmus Doppler akimi olan veya dusttk APGAR skoru ile dogan gelisme geriligi olan fetuslar ile saglikli fetuslarin
umbilikal kord kaninda Neuron-Specific Enolase (NSE), troponin T seviyeleri ve vendz kan gazi parametrelerini karsilastirmakir.

Gerec ve Yontemler: Bu calisma prospektif kohort ¢alismasidir. Calisma grubu olarak patolojik Doppler bulgularina sahip fetal btytime kisithhigi olan
26 olgu ve kontrol grubu olarak 24 saglkl fetus calismaya dahil edilmistir. Btittin olgulardan, umbilikal kord kam ve kan gazi érnekleri almnmustir. Kan
ornekleri santriftijlendikten sonra, NSE ve troponin T ¢alistimast i¢in laboratuvara génderilmistir. Yenidoganlarm medikal kayitlaridan perinatal sonuglar
kaydedilmistir.

Bulgular: Her iki grup da demografik ozellikler acisindan benzerdi. Fetal bitytime kisitlihig1 olan fetuslar, kontrol grubuna gore daha erken haftada ve daha
diistik APGAR skoru ile dogdular. Calisma grubundaki kronik hipoksik fetuslar, daha diistik kord pH ile HCO, dtizeylerine sahipken; troponin T diizeyi
kontrol grubuna gore daha ytiksek saptandt. Doppler akim ol¢timlerinde belirgin farklilik izlenmedi.

Sonug: Biiytime kisitliligi olan fetuslarda kardiyak ve noral hasarin saptanmasinda troponin T ve NSE kullanulabilir. Literattir incelendiginde, noral hasarin
saptanmast ic¢in farkl indikatorlerin kullanildigi goriilebilir. Bu konuda yapilacak genis hasta gruplan ile karsilastirmali ¢alismalar neonatal sonugclarin
degerlendirilmesinde daha kapsamli sonuclar verecektir.

Anahtar Kelimeler: Fetal btiytime-gelisme bozukluklar1, NSE, Troponin T, gebelik sonuclart

PRECIS: NSE and troponin T in fetal growth restriction.
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Introduction

Fetal growth restriction (FGR) is defined as a fetus’s failure
to achieve its previously planned growth potential. In most
cases, it is secondary to placental insufficiency, and these
cases refer to late-onset growth restriction”. Although the
common belief is that placental insufficiency causes FGR, it
may be a result of different, unknown etiologic factors.

Fetuses with growth restriction respond to inadequate
nutrient and oxygen uptake with abnormal functioning of
the endocrine, cardiovascular, hematologic, and neuronal
systems. The fetus can experience numerous complications
in the neonatal period, including mortality, necrotizing
enterocolitis,
hypoglycemia, and other metabolic abnormalities”. Among

neonatal asphyxia, meconium aspiration,

these complications, impaired cognitive function is the most
important because of its hazardous effect on the neonate’s
life. Furthermore, altered cardiovascular function in fetal
life is a significant risk factor for chronic hypertension and
ischemic heart disease for the subsequent life®. Therefore,
to predict and prevent these complications, neurologic and
cardiac biomarkers may be helpful for management.

In FGR, the transplacental nutrient flow is diverted through
the ductus venosus, initially reaching the brain and heart; this
is a brain-sparing effect to protect the blood supply to the
vital organs. A fall-off in the interval growth of the abdominal
circumference because of altered blood distribution is one
of the earliest finding in FGR. Moreover, consumption of
different energy substrates is associated with decreased
neurotransmitters, synapses™®.
Intrauterine hypoxia is the main reason for neural damage

myelination, and new
in cases of FGR. When neural damage occurs, enzymes are
released by the injured neurons and other neuronal system
cells, such as astrocytes and Schwann cells. The enzymes
are released by villous and intermediate trophoblasts. The
most studied markers are neuron-specific enolase (NSE) and
S-100B protein®.

In addition to the neural injury, in growth-retarded fetuses
with increased placental resistance, the lengths of the aortic
and pulmonary systolic and pulmonary peak velocities
shorten, but the length of the aortic peak velocity extends.
The ejection fractions of both ventricles are decreased,
and this is associated with poor neonatal outcomes and
fetal acidosis. Myocardial hypertrophy without ventricular
dilatation results from the increased ratio of fetal heart weight
to body weight. The cardiac-sparing effect includes all these
changes® and cardiac ischemia and myocardial necrosis may
occur in asphyxiated fetuses”. Increased levels of troponin
T, a cardiac enzyme, are related to cardiac injury. The aim of
this study was to compare the levels of umbilical cord blood
NSE and troponin T and venous blood gas samples between
healthy newborns and growth-retarded fetuses with impaired
Doppler velocity or low APGAR scores.

Materials and Methods

This prospective cohort study was approved by the Clinical
Research Ethics Committee of Ankara University (Number of
IRB: 05-216-15/23.03.2015). Informed consent was provided
by all participants prior to the baseline interview in the
original study.

Patients

We investigated 50 fetuses, 26 of which had been diagnosed
as havig growth retardation in the Department of Obstetrics
and Gynecology, Ankara University School of Medicine,
from 2014 to 2016. The pregnant mothers attended routine
antenatal obstetric care throughout their pregnancies and
delivered in the same hospital. In the study group, 26 fetuses
were diagnosed as having FGR by a perinatologist. The
control group included 24 healthy fetuses with no signs of
intrauterine hypoxemia or growth abnormalities, as shown
by ultrasonography.

Inclusion and exclusion criteria

The study group’s inclusion criteria were as follows: 1)
women who had agreed to participate in the study and had
given informed consent, 2) fetuses with signs of chronic
hypoxemia and pathologic arterial/venous Doppler velocity
measurements and that were born with low APGAR scores,
3) oligohydramnios, 4) gestational age more than 24 weeks,
and 5) delivery by cesarean section. The exclusion criteria
for both groups were as follows: 1) fetuses with congenital
abnormalities and aneuploidy, 2) vaginal/operative births,
and 3) preterm rupture of membranes.

Study parameters

In this study, the patients’ characteristics, and medical and
obstetric histories were recorded. In the third trimester
of pregnancy, biometric measurements and biophysical
profiles were assessed using high-resolution grayscale
ultrasonography, and wumbilical artery ductus venosus
and middle cerebral artery Doppler velocity indices were
measured with pulsed-waved and color Doppler sonography.
The decision concerning delivery time was made on impaired
biophysical profiles and Doppler velocity. Cesarean section
was selected as the delivery mode for avoiding the influence
of vaginal birth on the blood parameters. Immediately after
the baby was delivered by cesarean section, the umbilical
cord was clamped and blood gas samples were taken using a
heparinized injector. The blood gas samples from the umbilical
cord vein were collected and sent for analyses. At the same
time, approximately 10 mL of umbilical blood was taken into
two empty biochemistry tubes (Isotherm, clot activator/6 mL;
Hongyu Med Devices Co Ltd.; Weihai, China), and after 30
minutes, the umbilical blood samples were centrifuged at
3500 rpm for 5 minutes, and the serums were frozen at -80 °C
in a deep freezer to be kept at -20 °C. The samples were sent to
Diizen Laboratory to study the NSE and troponin T, and they
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were investigated using electroluminescence immunoassays.
The pO,, pCO,, HCO,, and base excess values were studied;
gestational age at delivery, birth weight, APGAR 1/5 scores
and necessity for neonatal intensive care unit stays were also
recorded.

Statistical Analysis

Data were calculated using the SPSS 11.5 software package for
Windows (SPSS Inc., USA). A value of p<.05 was considered
to indicate statistical significance. Patients from both groups
were compared using the Mann-Whitney U/Student t-test,
depending on the character of distribution. Categorical
variables were compared using the chi-square test and
Pearson/Spearman analyses. Linear regression was used to
identify the correlation between dependent variables (NSE
and troponin T) and independent quantitative parameters.

Results

A total of 50 fetuses were included in this analysis. Among
the pregnancies, for the study group, 26 (52%) fetuses were
followed with a diagnosis of FGR or pathologic Doppler
symptoms, and for the control group, 24 (48%) healthy fetuses
were included. The maternal characteristics, gestational age
at delivery, birth weight, and APGAR 1/5 scores are shown
in Table 1. Both groups were similar in terms of maternal age
and numbers of gravida, livebirths, and abortus. Fetuses with
FGR were born earlier and had lower APGAR scores than the
study group.

Umbilical cord gas analyses, Doppler velocity indices, and
NSE and troponin T levels are summarized in Table 2. Chronic
hypoxemic fetuses in the study group had lower cord pH and
HCO, levels. Further, troponin T levels were higher in the
study group than in the control group. There were no major
differences in Doppler velocity measurements.

There was no correlation between NSE and birth-weight,

Table 1. Maternal characteristics and parameters of birth among

women with and without FGR

Characteristi EOR NOEGR
aracteristics (1=26) (n=24)

Maternal age 30.23+5.5  32.04+5.02 0.128
Gravida 1.35+0.629 2.58+1.28  0.059
Parity 0.23x0.114 1.1320.947 <0.001
Abortus 0.12+0.026  0.42+0.317 0.225
Livebirth 0.19+0.091 0.96+0.806 0.324
Gestational age at delivery 34.84+4.18 38.4+1.07 <0.001
Birth weight 1845+833.6 3252+532  0.026
APGAR (1° min) 6.96+1.732 8.04+0.825 0.039
APGAR (5" min) 8.42+1.172 9.30+0.559 0.004

FGR: Fetal growth restriction

52

APGAR scores, cord gas analysis, UA, DV, and melting
curve analysis Doppler PI. Further, there was a statistically
significant difference between troponin T and APGAR scores,
pH, HCO,, and UA-PI (Table 3).

NSE, hemolysis index, and the DV-PI correlation are
summarized in Table 4. NSE and hemolysis index had a
positive correlation.

Discussion

Findings from our study indicated that the FGR group had
higher troponin T levels and lower values of pH, HCO,,
APGAR scores, birth weight, and gestational age at birth than
in the healthy control group. No significant difference was
found for NSE levels between both groups.

It is known that placental insufficiency causes altered fetal
cardiac output distribution®. This alteration is with increased
placental resistance and cardiac output volume from the
right ventricle, and decreased systemic vasoconstriction and
normal/elevated left ventricle cardiac output®®. In healthy
pregnancies, right ventricle output increases with gestational
age. This physiologic alteration for growth-restricted fetuses
causes a decrease in ejection of the right ventricle, increase
of systemic venous pressured pulsatility of the inferior vena
cava, hepatic veins, and atrial contraction of the ductus
venosus. In our results, increased troponin T levels in the
study group had a relation between myocardial injury that
developed secondary to cardiac alterations and possible
cardiac dysfunction. Makikallio et al."?® reported elevated
troponin T levels in fetuses who had umbilical vein atrial
pulsatility,. Nomura et al."? reported a significant relation
between troponin T levels and increased ductus venous PIV
in Doppler measurements.

Table 2. Blood gas analyses and Doppler velocity measurements in
groups with and without FGR

No FGR

Blood gas parameters

pH 7.259+0.059  7.35+0.045 <0.001
pO2 18.29+7.307  27.732+7.36  0.23
pCO2 47.067+7.74  40.536+5.09 0.36
HCO3 19.75+1.89 21.338+£1.06  0.001
Doppler measurements
UA PI 1.57+0.617 0.8+0.13 <0.001
MCA PI 1.447+0.37 1.53+0.308 0.468
DV-PI 0.656+0.91 0.836+0.272  0.232
DV PVIV 0.268+2.23 0.817+0.274  0.134
DV S/a 3.107+1.94 3.06£1.737 0.541
NSE (pg/L) 31.250 (8.8- 22350 (7.5- 0.162
184.2) 354.3)

Troponin T (ng/L) 61.62+30.478 40.88+27.738 0.015

FGR: Fetal growth restriction, MCA: Melting curve analysis, NSE: Neuron-specific
enolase



Yakistiran et al. Neural and cardiac markers in fetal growth restriction

Turk J Obstet Gynecol 2019;16:50-4

Acidemy (pH<7) and elevated base-excess values in cord blood
gas analysis is a predictive laboratory test to evaluate neonatal
encephalopathy for acute intrapartum hypoxia??. Fetal
acidemia causes neuronal necrosis, apoptosis, and impaired
cognitive functions that affects the whole life of newborn.
Sheikh and Cantu’s study found that venous pH, base-excess
were more predictive than other blood gas parameters for
fetal acidemia>'». Our results are similar to those of previous
studies. Similarly, lower umbilical cord venous pH values and
increased HCO, levels were related with increased troponin
T levels. However, Yildirm et al™. reported that HCO, had
no effect on troponin T, but gestational age at delivery and
pCO, were associated with increased troponin T levels. In the
literature, elevated troponin T levels have been studied on
pregnancies treated with long-term tocolytics and fetuses with
respiratory distress syndrome, but it has been investigated in
a limited number of studies to predict cardiac injury. Creatine
kinase, troponin I and T have been studied to evaluate cardiac
dysfunction in hypoxemic-ischemic encephalopathy. Yildirim
et al™. reported that there was a correlation between troponin
T and creatine kinase-MB (CKMB), but troponin T was more
specific than CKMB.

Table 3. Correlation of NSE and troponin T between birth parameters

NSE Troponin T

Correlation | p Correlation

coefficient coefficient
Birth weight -0.251 0.082 -0.640 0.001
APGAR (1st min) -0.108 0.459 -0.283 0.049
APGAR (5th min) -0.047 0.748 -0.328 0.021
pH -0.254 0.059 -0.450 0.002
HCO3 -0.101 0.500 -0.233 0.119
MCA PI 0.062 0.688 -0.232 0.125
UA PI 0.154 0318 0.334 0.027
DV-PI -0.219 0.153 -0.119 0.445

NSE: Neuron-specific enolase, MCA: Melting curve analysis

Table 4. Correlation of NSE, DV, PI, and hemolysis index

index

Pearson’s correlation

NSE (ng/L) 1.000 -0.392 0.940
DV PI -0.392 1.000 -0.293
Hemolysis index 0.940 -0.293 1.000
p values

NSE 0 0.004 0.000
DV-PIL 0.004 0 0.027
Hemolysis index 0.000 0.027 0

NSE: Neuron-specific enolase

Although our study supports the existing data linking
troponin T and gestational age at delivery, birth weight,
APGAR scores, and umbilical artery Doppler PI, Karadeniz
et al'. certified no relationship between troponin T and
gestational age or birth weight in fetuses with mild pre-
eclampsia. As they mentioned in their report, this could be
considered there was insufficient time for elevation of the
troponin T plasma concentration.

Perinatal asphyxia and hypoxic ischemic encephalopathy are
associated with increased morbidity and mortality rates. As
discussed above, several biomarkers (S100, CK-BB, GFAP,
NFp) have been investigated to identify neuronal damage
in FGRG"1® However, even today, the most specific and
optimal biomarker remains controversial. We observed
higher values of NSE in fetuses complicated by FGR, but
there was no statistically significant difference. Velipasaoglu
et al". published a cohort study with an association between
neuronal injury markers and intrauterine growth restriction;
they found no significance for NSE, but they observed a
positive correlation for umbilical artery PI, RI, ductus venosus
RI, S/d ratio with NSE. We found an association between
ductus venosus PI, the hemolysis index, and NSE; also,
higher NSE levels were associated with lower APGAR scores.
Celtik et al®®. found that NSE concentrations ascended six
hours after delivery for newborns complicated by grade 3
hypoxic ischemic encephalopathies. This results can explain
why NSE levels did not increase significantly in our study. It
is a fact that premature and small fetuses have lower blood
volume and flow than term fetuses. Also, using an injector to
take blood samples can result with hemolysis and elevated
NSE levels from erythrocytes. The association between NSE
and the hemolysis index can explain this. To exclude this
determinant, Zinsmeyer et al?". studied amniotic fluid and
reported that amniotic NSE increased in acute hypoxemia.
Berger and Richichi®? concentrated on a formula to exclude
the hemolysis index and clinical use of NSE for hemolyzed
serum. Our study group contained only a small number
fetuses so we did not use this formula.

Some disadvantages exist in our study. First, only small
number of fetuses met all criteria for inclusion in the study,
and second, only two biomarkers were studied to investigate
cardiac and neuronal injury. However previous studies
concentrated on the progression of these markers after
delivery in newborns, a limited number of studies used these
markers on fetuses.

In light of our findings, it has been understood that troponin
T and NSE can be used as indicators for cardiac and
neuronal injury detection in fetuses with FGR. According
to the literature, it can be seen that there are studies with
heterogeneous paradigms using different indicators to find
neuronal injury. As a result of this study, it is clear that to
assess neonatal prognosis, wider-scoped and comparative
studies will provide more information about the subject.
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Abstract

Objective: To compare the clinicopathologic features of patients with endometrial cancer (EC) with recurrent disease with a primary surgery, stage, grade,
and tumor histotype-matched cohort of patients without recurrence.

Materials and Methods: Patients with EC who were surgically treated at a single tertiary care institution between 2005 and 2015 were enrolled in
this study. The dataset included 381 consecutive patients with EC, of which 31 (8.1%) had disease recurrence. Data consisting of age at surgery, CA-
125 concentration at diagnosis, number of lymph nodes harvested, growth pattern of the primary tumor, location of the primary tumor within the
endometrium, tumor histotype, tumor grade, disease stage, adjuvant therapy, disease recurrence, time to recurrence, CA-125 concentration at recurrence,
clinical and imaging findings at recurrence, and treatment modalities used for recurrent disease were extracted from the institutional database.

Results: After 1-to-1 propensity-score matching of patients with and without recurrence, the clinicopathologic features of 26 patients from each group
were compared. Patients with recurrent disease were found to have a significantly higher CA-125 concentration at initial diagnosis (p<0.001) and different
tumor growth pattern (p=0.019) than patients without disease recurrence. The papillary growth pattern of the primary tumor was significantly associated
with disease recurrence as compared with polypoid and infiltrative patterns. Omental involvement, papillary tumor growth, and advanced age were
associated with increased mortality.

Conclusion: Our results indicated that higher CA-125 concentrations at initial diagnosis and papillary growth pattern of primary tumors were found to
be associated with disease recurrence.

Keywords: Endometrial cancer, recurrence, risk factor, CA-125

Oz

Amag: Rekiirren hastalig olan endometrial kanser (EC) hastalarinin, primer cerrahi, evre, grade ve rekiirrens saptanmayan timor histotipi eslestirilmis
kohortu ile klinikopatolojik ¢zelliklerini karsilastirmak.

Gerec ve Yontemler: 2005 ve 2015 yillar arasinda tictincit basamak hastanede cerrahi olarak tedavi edilen hastalar bu calismaya dahil edildi. Veri seti,
EC'si olan 381 ardisik hastay icermekte olup, bunlarm 31'inde (%8,1) hastalik ntiksti vardir. Cerrahi esnasindaki yas, tani sirasinda CA-125 seviyesi,
ctkarlan lenf nodu sayisi, primer timoériin biiytime paterni, endometriumda primer timorin yeri, timor histotipi, timér derecesi, hastalign evresi,
adjuvan tedavi, hastalik rekiirrensi, rektirrens zamani, rektirrensde CA-125 dtizeyi, ntikste klinik ve gortintiileme bulgular1 ve tekrarlayan hastalik icin
kullanilan tedavi yontemleri kurumsal veri tabanindan ¢ikarld.

Bulgular: Niiks olan ve olmayan hastalarin 1’e 1'lik egilim skoru eslestirmelerinden sonra, her gruptan 26 hastanin klinikopatolojik 6zellikleri karsilastirilda.
Rekiirren hastaligi olan hastalarda, olmayanlarla karsilastinldiginda ttimor biiytime paterninde (p=0,019) ve baslangictaki CA-125 seviyesinde anlamh bir
artis saptandt. Primer timortin papiller biiytime paterni, polipoid ve infiltratif modellere kiyasla hastalik niiksii ile anlamh olarak iliskiliydi. Omental
tutulum, papiller tiimor btiytimesi ve ileri yas artmis mortalite ile iligkiliydi.

Sonug: Bulgularimiz, ilk tanidaki ytiksek CA-125 seviyesinin ve primer ttimértin papiller bitytime paterninin hastalik ntikstiyle iliskili oldugunu gostermistir
Anahtar Kelimeler: Endometrial kanser, rekiirrens, risk faktor, CA-125

PRECIS: Role of less commonly agreed risk factors on disease recurrence in endometrial cancer: A propensity score- matched comparison.

Address for Correspondence/Yazisma Adresi: Hillya Ayik Aydm,

Akdeniz University Faculty of Medicine, Department of Obstetrics and Gynecology, Division of Gynecological Oncology, Antalya, Turkey
E-mail: hulya_ayik@hotmail.com ORCID ID: orcid.org/0000-0002-3028-7247

Received/Gelis Tarihi: 13.09.2018 Accepted/Kabul Tarihi: 07.02.2019

©Copyright 2019 by Turkish Society of Obstetrics and Gynecology
Turkish Journal of Obstetrics and Gynecology published by Galenos Publishing House.

55


https://orcid.org/0000-0002-3028-7247
https://orcid.org/0000-0003-3518-2142
https://orcid.org/0000-0003-4572-5470
https://orcid.org/0000-0003-1088-3970

Turk J Obstet Gynecol 2019;16:55-62

Ayik Aydin et al. Recurrence in endometrial cancer

Introduction

Endometrial cancer (EC) is the most common cancer of the
female genitourinary system in the United States of America
and the 4" most common tumor in Western countries, with
more than 280.000 patients appearing yearly, globally‘®.
Nevertheless, data reveal that the mortality rate is rising more
quickly than the incidence, possibly because of an improved
rate of advanced-stage tumors, high-risk histopathologies,
and cases being identified in the elderly®®. Consequently,
13-17% of patients will develop disease recurrence, usually
within three years of initial treatment®?.

Although most with EC are diagnosed with early-stage
disease and have a favorable prognosis, approximately 15% of
these cases relapse®. Treatment for recurrence includes local
treatment (radiotherapy or surgery), systemic chemotherapy
or relevant combinations. It differs according to the involved
site, recurrent disease extent, and types of previous therapy.
The 3-year survival rate in patients with EC recurrence
is reported to be between 8% and 73%®.This broad range
indicates that patients with EC recurrence represent a
heterogeneous group with different prognostic factors for
survival. Thus, there is a need to better discriminate these
patients depending on prognosis after relapse. Numerous
features have been examined to evaluate their effect on
recurrence; patient’s age at diagnosis, the stage, histologic
type, cell type, cervical involvement, depth of myometrial
invasion, and lymph node metastasis at the time of treatment
were identified as the most significant prognostic factors
in patients with EC"®. Nevertheless, these factors are not
satisfactory to precisely predict the prognosis of these patients.
There is a common consensus that disease stage, tumor
histotype, and tumor grade are significantly associated with
risk of recurrence in EC. To examine the roles of less commonly
agreed risk factors on disease recurrence, we compared the
clinicopathologic features of patients with recurrent disease
with a primary surgery, stage, grade,and tumor histotype-
matched cohort of patients without recurrence.

Materials and Methods

Study design

The study was approved by the Akdeniz University Faculty
of Medicine Ethics Committee (no: 15/03.01.2018). All
patients gave written informed consent, which allowed the
participating institution to use their clinical data. Patients
with EC who were surgically treated at a single tertiary care
institution between 2005 and 2015 were enrolled in this
study.

In the presentstudy, recurrence was defined asany documented
reappearance of cancer, either locally or systemically, after a
disease-free interval of >3 months. Local-regional recurrence
was defined as relapse at the vaginal vault or in the regional
lymph nodes including pelvic and paraaortic nodes.
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Abdominal/peritoneal recurrence was defined as relapse at the
peritoneum, omentum or serosal surfaces of the abdominal
viscera, or occurrence of malignant ascites. Distant metastasis
was defined as any relapse at extraabdominal organs and
lymph nodes, or in the parenchyma of the intraperitoneal
organs.

Routine post-remission surveillance at our institution was to
follow up patients every three months for two years, every six
months for the next three years, and then annually. At follow-
up visits, a physical examination, ultrasonography, complete
blood count, and blood chemistry including serum CA-125
level were performed. Thoracic and abdominal computed
tomography scans were used six-monthly for two years and
then annually. In the event of equivocal clinical or radiologic
findings, positron emission tomography combined with
computed tomography (PET-CT) was performed. Image-
guided biopsy was used whenever possible, and there was a
high suspicion of disease recurrence before the treatment of
recurrence was started.

Outcome parameters

Data consisting of age at surgery, CA-125 concentration at
diagnosis, time from diagnosis to primary treatment, type
of surgical procedure performed, number of lymph nodes
harvested, growth pattern of the primary tumor, location
of the primary tumor within the endometrium, tumor
histotype, tumor grade, disease stage, adjuvant therapy,
disease recurrence, time to recurrence, CA-125 concentration
at recurrence, clinical and imaging findings at recurrence,
largest recurrent tumor size, extent of recurrent disease,
number of recurrent lesions, and treatment modalities used
for recurrent disease were extracted from the institutional
database.

Statistical Analysis

The dataset included 381 consecutive patients with EC, of
which 31 (8.1%) had disease recurrence. A 1-to-1 propensity
score-matched analysis was conducted to provide matched
cohorts of patients with and without recurrence, and
thus, to reduce the impact of covariate bias. Multivariate
logistic regression models were used to develop separate
propensity scores. Disease stage, tumor grade, tumor
histotype, and primary surgery [total hysterectomy/bilateral
salpingo-oophorectomy (TH/BSO) alone vs. TH/BSO plus
lymphadenectomy] were selected as potential confounding
covariates because they are known to be independent factors
for risk of recurrence and to be the main determinants of
prognosis in patients with EC. For tight matching, nearest-
neighbor matching was performed with a caliper width (the
match tolerance) equal to 0.01, which resulted in successful
matching of 26 patients from each group. A simple logistic
regression analysis was then performed using the matched
groups to assess independent associations of clinicopathologic
factors and disease recurrence. The differences between
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two groups were tested using the Mann-Whitney U test for
nonparametric data. The chi-square or Fisher’s exact tests
were used for the comparison of categorical variables.
Statistical analyses were performed using NCSS (Number
Cruncher Statistical System) 2007 statistical software
(NCSS LLC, Kaysville, Utah, USA). A two-tailed p<0.05 was
considered statistically significant.

The cut-off point for CA-125 was determined using receiver
operating characteristics (ROC) analysis based on the
survival data. Survival analysis was performed to investigate
the survival probabilities of variables. The mean durations of
survival, 95% confidence intervals, as well as hazard ratios
are presented.

Results

Table 1 shows the baseline characteristics of 381 patients
with EC. Eighty percent of patients had endometrioid
tumor histotype. According to the International Federation
of Obstetricians and Gynecologists (FIGO) grading system,
52% of patients had grade 1 tumor, 30.2% had grade 2, and
17.6% had grade 3. The patients treated with TH/BSO plus
lymphadenectomy accounted for 90.6%. The median number
of lymph nodes harvested was 30. The FIGO, , stages of the
patients were as follows: stage IA, 179 patients (47.0%); stage
IB, 110 patients (28.9%); stage 1I, 25 patients (6.6%); stage
IIIA, 8 patients (2.1%); stage IIIB, 1 patient (0.3%); stage
IIC, 46 patients (12.1%); and stage IVB, 12 patients (3.1%).
Adjuvant therapy was given to 55.4% of the patients. Thirty-
one patients (8.1%) developed disease recurrence during a
median follow-up time of 68 months.

The characteristics of the 31 patients with recurrent disease
are presented in Table 2. The median time to recurrence was
15 (range, 3 to 46) months. Only five patients (16.1%) first
presented with abnormal clinical signs and/or symptoms,
but none had positive physical findings alone. At the time
of the diagnosis of recurrence, all patients had positive
imaging findings and 26 (83.9%) had elevated CA-125
concentrations. On the other hand, only 2 (6.5%) patients
were incidentally diagnosed throuhg routine imaging studies
alone. The majority (74.2%) of patients developed multiple
or disseminated metastases. Recurrent disease was limited to
the vaginal vault and/or regional lymph nodes in only 19.4%
of patients. The liver was the most common site of distant
metastasis, found in 22.6% of patients.

After 1-to-1 propensity-score matching of patients with and
without recurrence based on stage, grade, histotype, and
primary surgery, the clinicopathologic features of 26 patients
from each group were compared (Table 3). Study groups
were comparable for age at surgery, time from diagnosis
to primary treatment, number of lymph nodes harvested,
location of the primary tumor within the endometrium,
lymphovascular space involvement, invasion,
positive peritoneal cytology, and adjuvant therapies received.

cervical

Table 1. Initial surgical and pathologic characteristics of 381
patients with endometrial cancer

58 (24-88)
30 (3.2-1172)

Age, median (range), years

CA-125 concentrations at diagnosis, median
(range), U/mL

Time from diagnosis to primary treatment, 12 (1-45)
median (range), days

Primary surgery, n (%)

TH/BSO alone 36 (9.4)
TH/BSO plus lymphadenectomy (pelvic + 345 (90.6)
paraaortic)

No. of lymph nodes harvested, median (range) 30 (0-107)
Growth pattern of the primary tumor, n (%)

Polypoid 150 (39.4)
Infiltrative 123 (32.3)
Papillary 108 (28.3)
Tumor location within the endometrium, n (%)

Fundus 70 (18.4)
Corpus 159 (41.7)
Isthmus 19 (5.0)
Involving the whole cavity 133 (34.9)
Histotype, n (%)

Endometrioid 306 (80.3)
Non-endometrioid 75 (19.7)
FIGO grade, n (%)

Grade 1 199 (52.2)
Grade 2 115 (30.2)
Grade 3 67 (17.6)
FIGO stage, n (%)

1A 179 (47.0)
B 110 (28.9)
11 25 (6.6)
IIIA 8 (2.1)
11IB 1(0.3)
jlie 46 (12.1)
1IVB 12 (3.1)
Adjuvant therapy, n (%) 211 (55.4)
Radiotherapy alone (EBRT and/or 137 (36.0)
brachytherapy)

Chemotherapy + radiotherapy 74 (19.4)
Follow-up time, median, (95% CI), months 68 (1-144)
Disease recurrence, n (%) 31 (8.1)

TH/BSO: Total hysterectomy bilateral salpingo-oophorectomy, FIGO: International
Federation of Gynecology and Obstetrics, EBRT: External beam radiotherapy, Cl:
Conlfidential interval
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Table 2. Characteristics of 31 patients with recurrent disease

Time to recurrence, median (range), months 15 (3-46)
CA-125 concentration at recurrence, median 66 (9.6-962)
(range), U/mL

Diagnosis of recurrence, n (%)

Positive clinical findings 5(16.1)
Elevated CA-125 concentrations 26 (83.9)
Positive imaging findings 31 (100)
With normal CA-125 concentration and negative 2 (6.5)
clinical findings

Largest recurrent tumor size, median (range), cm 3.5 (0.7-12)
No. of recurrent lesions, n (%)

Isolated metastasis 8 (25.8)
Multiple/disseminated metastases 23 (74.2)
Disease extent at recurrence, n (%)

Local-regional disease 6 (19.4)
Confined to the vaginal cuff 4 (12.9)
Abdominal/peritoneal disease 14 (45.2)
Distant metastasis 11 (35.5)
Liver 7 (22.6)
Lung 3(9.7)
Brain 1(3.2)
Musculoskeletal soft tissue 1(3.2)
Extraabdominal lymph nodes 2 (6.5)
Treatment modalities used for recurrent disease,

n (%)

Surgical resection 2 (6.5)
Radiotherapy 2 (6.5)
Chemotherapy 29 (93.5)

However, patients with recurrent disease were found to have
a significantly greater tumor size (p=0.026), higher CA-125
concentration at initial diagnosis (p<0.001), and different
tumor growth pattern (p=0.019) than patients without disease
recurrence. The papillary growth pattern of the primary
tumor was significantly associated with disease recurrence as
compared with polypoid and infiltrative patterns.

Elevated CA-125 concentration and papillary growth pattern
did not exhibit a significant difference between type I and
type II cancers (p=0.267 and p=0.429, respecetively). Table
4 demonstrates a comparative overview for histological
grade, histological type, and staging data for tumors with and
without recurrence. As would be expected, advanced grade
and tumor stage were significantly associated with increased
recurrence.
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As shown in Table 5, analysis of the impacts of parameters
on survival indicated that patients with tumoral involvement
of omentum were at 5.712-times greater risk for mortality.
Papillary tumors were 4.67 times more lethal compared with
non-papillary neoplasms. Mortality was 1.041 times more
likely for every advanced year.

ROC analysis was used to determine the cut-off point for
CA-125 concentrations. Taking mortality into account as the
gold standard, the cut-off point was determined as 44.1 with
a sensitivity and specificity of 72.6% and 60%, respectively.
The ROC curve is demonstrated in Figure 1.

Kaplan-Meier analyses for omental involvement and papillary
tumor patterns are indicated in Figures 2 and 3, respectively.

ROC Curve

o
@
1

Sensitivity

o
=
1

0,2

00 T T T T
00 02 04 08 08 10

1 - Specificity

Diagonal segments are produced by ties.

Figure 1. ROC curve for CA-125 levels
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Figure 2. Kaplan-Meier analysis for omental involvement

Discussion

In the presentstudy, we aimed to compare the clinicopathologic
features of patients with recurrent disease with a primary
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Age at surgery, median (range), years

Tumor size (cm), mean = SD

CA-125 level at initial diagnosis, median (range), U/mL
Time from diagnosis to primary treatment, median (range), days
Number of lymph nodes harvested, median (range)
Growth pattern of the primary tumor, n (%)

Polypoid

Infiltrative

Papillary

Primary tumor location, n (%)

Fundus

Corpus

Isthmus

Involving the whole cavity

Lymphovascular space involvement, n (%)

Cervical invasion

Positive peritoneal cytology, n (%)

Adjuvant therapy, n (%)

Bold values indicate statistical significance at p<0.05
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Figure 3. Kaplan-Meier analysis for papillary tumor growth
pattern

surgery, stage, grade, and tumor histotype-matched cohort of
patients without recurrence. We found that higher CA-125
concentrations at initial diagnosis and a papillary growth
pattern of the primary tumor were associated with disease
recurrence.

In the present study, the ratio of recurrence after the initial
treatment of EC was 8.1%. This rate is slightly lower than

Table 3. Comparison of clinicopathologic features of matched cohorts with and without recurrence

Recurrent disease

Yes (n=26) No (n=26)

63 (48-74) 62 (44-74)  0.219
5.2+4.2 3.3+x1.9 0.026
71.5 (30-1172) 29 (8.5-57) <0.001
12.5 (3-27) 10 (3-25) 0.212
36 (10-79) 29 (11-52)  0.084
10 (38.5) 15 (57.7) 0.019
7 (26.9) 10 (38.5)

9 (34.6) 1(3.8)

5(19.2) 4(154) 0.856
7 (26.9) 9 (34.6)

5(19.2) 3 (11.5)

9 (34.6) 10 (38.5)

8 (30.8) 5(19.2) 0.337
9 (34.6) 7 (26.9) 0.548
2(7.7) 3(11.5) 0.999
23 (88.5) 25 (96.2) 0.610

previously described in other reports™®®. The low recurrence
rates obtained in our study may be due to the patient
characteristics in the study group or may be a result of the
extensive surgical interventions and/or adjuvant radiotherapy,
and chemotherapy being applied. The relation of EC
recurrences and the interval passed from initial treatment
for EC indicates that time to recurrence was detected with
a median of 15 months. These data are in accordance with
ratios described by other reports®®.

In the present study, our data confirmed a tendency described
by the mainstream of reports that distant recurrences
are more frequent than local recurrences after the initial
treatment of EC. This is possibly due to pelvic adjuvant
radiotherapy following surgical procedures. The present
study demonstrated findings that are very comparable to
the other reports®!?. Sohaib et al.” reported 34.4% local
recurrences, 46.9% distant recurrences, and 18.8% in both
sites, and Fung-Fee-Fung et al."’ reported 61% of distant
metastases including multifocal relapses and 39% of local
recurrences.

Although serum concentrations of CA-125 have been used
as a worthy tumor marker for EC diagnosis and recurrence
detection after the initial treatment, their role as a useful
tumor marker in EC is the subject of debate"?. Several reports
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Variable Subgroup
1
2
Histological grade ;

Data unavailable
1A
1B
2
3A
Stage 3B
3C
3C1
3C2
4B
Endometrioid
Mucinous
Serous
Histological type Clear cell
Mixed
Undifferentiated
MMMT
Other

Table 4. Comparison of histologic grade and type, and staging in patients with and without tumor recurrence

Recurrence
No (n, %) Yes (n, %)
202 (57.7) 2(6.4)
78 (22.3) 7(22.6)
19 (5.4) 22 (71) <0001
51 (14.6) 0
167 (47.7) 7 (22.6)
88 (25.1) 7 (22.6)
23 (6.6) 2 (6.5)
7(2.0) 1(3.2)
1(0.3) 0 (0) <0.001*
7(2.0) 1(3.2)
13 (3.7) 1(3.2)
19 (5.4) 5 (16.1)
5(1.4) 7 (22.6)
292 (83.4) 14 (45.2)
6 (1.7) 0 (0)
6 (1.7) 5 (16.1)
9(2.6) 3(9.7) N/A
19 (5.4) 3(9.7)
3(0.9) 0 (0)
14 (4.0) 6(19.4)
1(0.3) 0(0)

*: Statistically significant, MMMT: Malignant mixed Miillerian tumor, N/A: Analysis not applicable due to small number of cases in some subgroups, bold values imply statistical significance

have revealed that serum levels of CA-125 are critical for
preoperative diagnosis and prediction of the recurrence, and
that their elevation was associated with advanced-stage EC"?.
Yildiz et al."» showed that the CA-125 serum concentration
increase was related with the upsurge in extra-uterine disease
incidence. Similarly, Chen et al.** revealed that elevated CA-
125 concentrations were intensely correlated with lymph node
metastasis, advanced surgical stage, and poor prognosis!>!¥.
Elevated serum concentrations of CA-125 at initial diagnosis
are linked with extrauterine tumor extension and lymph node
metastases”!®. In the present study, patients with recurrent
disease were observed to have a significantly higher CA-125
concentration at initial diagnosis.

Abnormal preoperative cytology was demonstrated to be
associated with a number of poor prognostic features such as
tumor grade, degree of myometrial invasion, and lymph node
spread’1?. Abnormal cytology is correlated with advanced-
stage for both endometrioid and papillary serous or clear
cell histologic subtypes'®!?. The aggressive performance of
the papillary subtype was firstly defined by Hendrickson et
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al.?” as a subtype of EC with precise pathologic and clinical
features related with a high frequency of tumor recurrence.
Papillary subtype represents 3-10% of all ECs but accounts
for nearly 40% of EC deaths®*?". In a recent study of patients
with EC, cervical cytology was revealed to be an individual
predictor of lymph node spread"®. Regardless of the strong
connection between abnormal cytology and recurrence, the
direct association between abnormal cytology and recurrence
risk has not been comprehensively assessed. Fukuda et al."*
stated that abnormal cytology was associated with disease-free
survival in univariate analysis but was not an independent
predictor of survival on multivariate analysis. In the present
study, papillary growth pattern of the primary tumor was
significantly associated with disease recurrence as compared
with polypoid and infiltrative patterns. Our results yielded
that omentum involvement, papillary-type tumor growth,
and advanced age were linked with mortality risk.

There is an increasing awareness in observational reports
of the need to assess the effects of treatment on results. In
observational and nonrandomized studies, treatment choice
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Table 5. The effect of various parameters on survival

Survival time (week)

Variabl
ariable 95% CI
Mean
Lower

Negative* 359.54 273.53
Polyp

Positive 205.95 139.73

Negative 287.09 206.25
Myoma

Positive*® 359.81 254.99

Negative*® 346.96 257.5
Adenomyosis

Positive 229.18 158.61

Negative* 352.03 270.03
LVSI

Positive 211.79 133.45

Poor* 340.363  243.32
Differentiation

Moderate 208.57 147.12

Negative* 507.16 415.34
Omentum Involvement

Positive 231.66 165.52

Papillary 289.89 217.95
Pathologic subtype

Others* 495.42 345.73

441* 352.59 256.89
CA-125

>441 273.84 195.03
Age

(*: Reference category) CI: Confidence intervals, LVSI: Lymphovascular space invasion

is frequently affected by patient individualities. Consequently,
researchers have to account for for systematic alterations in
baseline features amongst compared groups when assessing
the result of treatment on outcomes. Lately, when using
observational data, there has been growing concern regarding
techniques established on the propensity score to decrease or
eradicate the outcomes of confounding®?.

Some limitations of the present study should be mentioned.
First, the retrospective nature of the study causes bias.
Secondly, this was a single-institution study, and caution
must be taken before generalizing the conclusions to further
settings. Another limitation is the long study period because
study group comprised patients who experienced distinct
surgical treatment (i.e. systematic pelvic lymphadenectomy
was only recommended for high-risk ECs from 2010)
3 Thirdly, physical activity, diet, and presence of chronic
diseases such as hypertension or diabetes were not taken into
account, though numerous investigators have formerly shown
that these features might normalize endometrial hormone-
receptor expressions and definitely effect survival®*>.

Conclusion

Higher CA-125 concentrations at initial diagnosis and a
papillary growth pattern of the primary tumor were found to

Hazard ratio

P 95% CI
Estimate
Lower

445.55

0.268 1.411 0.764 2.605
272.16
367.93

0.073 1.823 0.936 3.55
464.62
436.41

0.520 1.205 0.682 2.129
299.77
434.03

0.523 1.443 0.739 2.816
310.12
437.40

0.305 1.349 0.759 2.399
270.02
598.96

<R 5.712 2.251 14.493
297.78
361.85

0.019 4.668 1.128 19.317
645.10
448.29

0.336 1.614 0.897 2.904
352.64

<0.001 1.041 1.019 1.064

be associated with disease recurrence. Omental involvement,
papillary tumor growth, and advanced age were found to
increase mortality rates. Further randomized, prospective,
controlled trials on larger series are necessary for making
more precise interpretations.
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Abstract

Objective: Rubella infection prevalence in pregnant women can vary from country to country, or even across regions in the same country. In this meta-
analysis, the seroprevalence Rubella among pregnant women in Turkey in the last decade was evaluated.

Materials and Methods: Studies conducted in Turkey between 2007 and 2017 were analyzed, and differences in seroprevalence between provinces were
compared by evaluating Rubella immunoglobulin (Ig)-G, IgM, and IgG avidity results in pregnancy in this period. A data search was performed using the
search terms Rubella, kizamikgik, gebe, hamile, pregnancy, Tiirkiye, Turkey in Google Scholar, PubMed, Web of Science, Tiirk Medline, and the YOK thesis
database center.

Results: A total of 26 articles associated with the seroprevalence of Rubella among pregnant women in Turkey were enrolled in the meta-analysis. As a
result of an analysis of 84398 Rubella IgG, and 90988 Rubella IgM serology tests among pregnant women in 26 studies; Rubella IgG and IgM seroprevalence
rates in pregnant woman in Turkey were found as 93.47% (95% CI: 91.72 to 95.03) and 0.783% (95% CI: 0.505 to 1.120), respectively. Rubella IgG low,
intermediate, and high avidity rates were 4.66% (95% CI: 0.969 to 10.906), 7.51% (95% CI: 5.101 to 10.345), and 93.55% (95% CI: 82.584 t0 99.311),
respectively.

Conclusion: The Rubella IgG seropositivity rate in Turkey among pregnant woman is high, whereas it is low for IgM. These rates may be considered as
the result of successful immunization policies and practices. In a few provinces, it is necessary to revise the Rubella immunization procedures and adult
vaccination strategies should be developed in order to control Rubella infections in adults, including pregnant women.

Keywords: Rubella, pregnant women, meta-analysis, Turkey

Oz

Giris: Hamilelerde Rubella prevalansi tilkeler arasinda, hatta aym tilke icinde farkh bolgelerde degisiklik gostermektedir. Bu meta-analiz ile son on yilda
Turkiye'deki gebelerde Rubella seroprevalansi arastirildi.

Gerec ve Yontemler: Ttirkiye’de 2007 ve 2017 yillar1 arasinda gebelerde Rubella immunoglobulin (Ig)-G, IgM ve IgG avidite sonuclar arastirildi. Bu islem
Google Scholar, PubMed, Web of Science, Ttirk Medline ve YOK tez merkezi veri tabanlarinda Rubella, kizanukcik, gebe, hamile, pregnancy, Tiirkiye,
Turkey anahtar kelimeleri kullanilarak gerceklestirildi.

Bulgular: Ulkemizde gebe kadinlar arasinda Rubella seroprevalanst ile iliskili toplam 26 makale meta-analize dahil edildi. 26 calismada gebe kadmlar
arasinda 84398 Rubella IgG ve 90988 Rubella IgM seroloji sonucuna gore; IgG ve IgM seroprevalans oranlari sirastyla %93,47 (%95 CI: 91,72-95,03) ve
%0,783 (%95 CI: 0,505-1,120) saptandt. Rubella IgG diistik, orta ve yitksek avidite oranlar sirastyla %4,66 (%95 CI: 0,969 ila 10,906),%7,51 (%95 CI:
5,101 ila 10,345), %93,549 (%95 CI: 82,584 ila 99,311) saptandi.

PRECIS: In this meta-analysis, studies conducted in Turkey between 2007 and 2017 were analyzed, and differences in seroprevalence
between provinces were revealed by evaluating Rubella IgG, IgM and IgG avidity results in pregnancy in this period.
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Cetinkaya and Yenilmez Rubella in pregnancy in Turkey: A meta-analysis

Sonug: Tiirkiye'deki gebelerde Rubella IgG seroporzitiflik orani ytiksek, IgM ise dustiktiir. Bu oranlar tilkemizdeki basarnh bagisiklama politikalar ve
uygulamalarmin bir sonucudur. Fakat birkac ilde cocukluk cagi ve yetiskin Rubella asilama prosediirlerinin yeniden gozden gecirilmesinin faydah

olabilecegi degerlendirilmektedir.
Anahtar Kelimeler: Rubella, gebe, meta-analiz, Ttirkiye

Introduction

Rubella is a vaccine-preventable disease and is one of the
most infectious viral diseases known in humans. Congenital
Rubella syndrome (CRS), consisting of cardiac disorders,
cataract, deafness, cleft palate, autism, and fetal death can
occur when the Rubella virus vertically infects the fetus
during pregnancy®”. Owing to the vaccination practices in
childhood and adults, the prevalence of Rubella in pregnant
women decreased and Rubella has become a rare infection
in many developed and some developing countries. Some
countries in the Western hemisphere and Europe have
eliminated Rubella and CRS®.

Immune status can be evaluated by enzyme-linked immuno-
reactive techniques (enzyme immunoassay, ELISA). From
these tests, immunoglobulin (Ig)-G antibody shows a previous
infection or immunization by vaccines. The Rubella serum IgM
test indicates an acute Rubella infection and must be confirmed
by at least one of these tests: Rubella-RNA polymerase chain
reaction or Rubella IgG-avidity or western-blot®®.

The prevalence of Rubella infection in pregnant women can
vary from country to country, and even across regions in the
same country. In this meta-analysis, Rubella antibody tests in
the last 11 years in pregnant women in Turkey were examined,
and the differences in prevalence between provinces in our
country, and between our country and other countries were
compared.

Materials and Methods

In this meta-analysis, studies conducted in Turkey
between 2007 and 2017 were analyzed, and differences
in seroprevalences between provinces were compared
by evaluating Rubella IgG, IgM, and IgG avidity results in
pregnancy in this period. Data in these studies were screened
and evaluated using the preferred reporting items for
systematic reviews and meta-analyses (PRISMA) flow-chart
according to the inclusion criteria (Figure 1).

Source of data

A data search was performed using the search terms Rubella,
kizamikcik, gebe, hamile, pregnancy, Tiirkiye, Turkey in
Google Scholar, PubMed, Web of Science, Tiirk Medline,
and the YOK thesis database center by two independent
researcher in 2018.

Inclusion and exclusion criteria

Studies with Rubella IgM, IgG, and IgG avidity test results
in pregnant women in Turkey between 2007 and 2017
were included in the study. Original articles with antibody
test results of at least 150 pregnant women with full text in
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Turkish or English were recorded. Studies were excluded if
they included the results of the antibodies in non-pregnant
women and male or child patients, and if the studies did not
include the study period or were published after 2007 but the
data were collected before 2007 (Figure 1).

Data search and collection of data

Considering the criteria, data were screened and evaluated
by two different researchers (RAC, EY) in order to prevent
publication bias. Study data: author’s surname, date of
publication, years of tests performed, numbers (n) and rates
(%) of Rubella IgG, IgM, and IgG-avidity tests, and province
of the study performed were recorded in the Microsoft Office
2016 Professional Plus Excel program. Before the meta-
analysis, all data were listed in alphabetical order according
to the author’s surname in the extended format. Disputes
between researchers were resolved by mutual discussion.

Statistical Analysis

Medcalc© software version 17.9.7 program was used for
meta-analysis. Data were transferred from the Excel program.
A funnel plot was used to evaluate possible bias and the
results were interpreted.

A statistical test for heterogeneity was performed to measure
the data heterogeneity. According to this; ’<25% heterogeneity
was assumed to be insignificant and a fixed effect was used.
1’>25% heterogeneity was assumed to be insignificant; the
study data were considered as nonhomogeneous and the
random effect value was used. P<0.01 was considered to be
no need to add more studies.

Results

In this meta-analysis, 884 articles were found in accordance
with the research criteria (Figure 1). A total of 681 articles
were excluded from the study because of repetition in two
or more different databases. After the removal, we had 203
studies, 201 of which we could screen. After evaluation of
the study title and summary, another 31 were excluded from
the study. After full text evaluations, 144 of the 170 studies
were excluded from the study according to the determined
criteria. As a result, a total of 26 articles associated with
Rubella seroprevalence in pregnant women in Turkey were
enrolled in the meta-analysis.

The studies included in the meta-analysis were from Afyon
(n=2), Artvin (n=1), Bingol (n=1), Denizli (n=1), Edirne
(n=1), Isparta (n=1), Istanbul (n=4), Kahramanmaras (n=1),
Konya (n=2), Manisa (n=1), Mugla (n=1), Middle Black Sea
(n=1), Rize (n=1), Usak (n=1), Van (n=2), Yozgat (n=1),
Zonguldak (n=1).
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Figure 1. Flow chart for study selection and literature review. Summary of the literature search and study selection on Rubella antibodies

in pregnant women

The study of Sargin and Saygan® from Ankara had the
maximum number of cases with 31385 pregnant women, and
the study of Bakacak et al.¥ from Kahramanmaras had high
number of cases with 11823 pregnant women.

According to the meta-analysis of 84398 serologic tests of
pregnant women in the 26 studies, the seroprevalence rate of
Rubella IgG in pregnant woman in Turkey was 93.47% (95%
CI: 91.72 to 95.03). The Cochrane Q test was 2032,5378;

[’=98.77% and p<0.0001, respectively (Table 1). In funnel
plot analysis, minimal asymmetry was found in the studies
of Varol et al.,”) Nazik et al.,” Baskesen et al.,” and Celtek
et al.® (Figure 2,3). Overall, the asymmetry test showed no
bias.

According to a meta-analysis of 90,988 serologic tests of
pregnant women in the 26 studies, the seroprevalence rate
of Rubella IgM in pregnant woman in Turkey was 0.783%
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Table 1. Meta-analysis of anti-Rubella IgG among pregnant women in Turkey

Study name, year, Province Sample
reference size
Akpinar (2017)® Isparta 805
Asik (2013)10 Afyon 505
Aynioglu (2015)@? Zonguldak 910
Bakacak (2014)® Kahramanmaras 11.823
Baskesen (2010)™ Manisa 1202
Celtek (2014)® Middle Black Sea 3162
Dogan (2014)@> istanbul 1641
Efe (2009)12 Van 613
Giindem (2014)@% Konya 419
inci (2014)® Artvin 1292
Karabulut (2011)@® Denizli 1268
Karacan (2014)@" Istanbul 1258
Kasap (2017)@® Mugla 189
Keskin (2013)@” istanbul 1926
Nazik (2017)© Bingol 10.178
Numan (2015)69 istanbul 1101
Ozdemir (2011) GV Konya 249
Parlak (2015)%% Van 416
Satilmis (2014)G2 Yozgat 804
Sentiirk (2016)%» Rize 424
Sevki (2013)® Ankara 31.385
Simsek (2016)1" Afyon 1076
Sirin (2017)¢% {zmir 7189
Toklu (2013)6» Usak 1465
Varici-Baler (2014) 1 {zmir 1871
Varol (2011)® Edirne 1227
Total (fixed effects) TURKEY 84.398
Total (random effects)

Test for heterogeneity

Q 2032.5378

DF 25

Significance level p<0.0001

I? (inconsistency) 98.77%

95% CI for I 98.57 to 98.94

DF: Dickey-Fuller test

(95% CI: 0.505 to 1.120). The Cochrane Q test was 583,6836;
1’=95,72% and p<0.0001 (Table 2). A negligible asymmetry
was found in the funnel plot analysis, and the asymmetry test
showed no bias (Figure 4). The results of Baskesen et al.?”

and Akpinar et al.”” were most distant from the average value
60

Proportion (%) 95% CI Weight (%)
Fixed Random

97.52 96.19 to 98.48 0.95 3.84
92.08 89.37 to0 94.28 0.60 3.75
93.85 92.08 to 95.32 1.08 3.86
93.20 92.73 to 93.65 14.01 3.99
83.69 81.48 to 85.74 1.42 3,89
99.68 99.42 t0 99.85 3.75 3.96
95.73 94.64 t0 96.66 1.94 3.92
99.51 98.58 t0 99.90 0.73 3.79
92.84 89.94 t0 95.12 0.50 3.70
95.20 93.89 to 96.30 1.53 3.90
95.11 93.77 t0 96.23 1.50 3.90
95.55 94.26 to 96.62 1.49 3.90
89.95 84.75 t0 93.84 0.23 3.39
95.74 94.74 10 96.60 2.28 3.93
84.31 83.59 to0 85.01 12.06 3.99
94.19 92.64 t0 95.50 1.31 3.88
95.98 92.74 t0 98.06 0.30 3.52
86.54 82.88 to 89.67 0.49 3.70
94.03 92.16 to 95.57 0.95 3.84
93.87 91.14 t0 95.96 0.50 3.71
93.92 93.65 to 94.19 37.18 4.00
94.52 92.98 t0 95.80 1.28 3.88
93.49 92.89 to 94.05 8.52 3.99
92.15 90.65 to 93.48 1.74 391
93.21 91.98 to 94.31 2.22 3.93
76.61 74.14 to 78.95 1.45 3.90
93.06 92.89 t0 93.23 100.00 100.00
93.48 91.727 t0 95.033 100.00 100.00
of Turkey.

Additionally, Rubella IgG-avidity rates were analyzed in the
present meta-analysis (Table 3). Accordingly, the low avidity
rate was 4.66% (95% CI: 0.969 to 10.906) and the Cochrane
Q test was 10,3230; 1’=70.94% (p<0.0001) in 427 pregnant in
four studies"*!?, intermediate avidity rate was 7.51% (95%
CI: 5.101 to 10.345), and the Cochrane Q test was 1,8145;
1’=0.00 (p=0.404) in 384 pregnant in three studies"!""®, the
high avidity rate was 93.55% (95% CI: 82.584 t0 99.311), and
the Cochrane Q test was 46,4845, 1’=91.39% (p<0.0001) in
522 pregnant women in five studies®!*1.

Discussion

Rubella infection is usually subclinical in childhood, but
may be more severe at older ages in life. It can also lead to
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Figure 3. Meta-analysis graph of anti-Rubella immunoglobulin-G

severe anomalies or death in the fetus in the first trimester of
pregnancy'¥.

The serologic test showing previous Rubella infection or
immunization status alone is the Rubella IgG antibody.
Due to the increase in the awareness of pregnant women
and socioeconomic developments in our country, there has
been an increase in prenatal screening tests in recent years.
According to the meta-analysis of 26 studies analyzed, the
Rubella IgG seropositivity rate in Turkey was 93.4%. This
rate was higher than 44% of the studies, and lower than
56% of the studies included in the meta-analysis. The study
of Sevki et al.® in Ankara with 31,385 cases represents the
Turkey’s average best; the seropositivity rate of 93.9% and
37.1% weight in the meta-analysis®.

In a general perspective, it is considered that the vaccination
rates in the west part of Turkey is higher, and in the east
part of Turkey, immunity is gained after acquiring infections
against infections that can be prevented by vaccination.
The study of Varol et al.® conducted in the Thrace region
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of Turkey revealed the lowest IgG ratio (76.6%), and also
Baskesen et al.”” from Manisa revealed a lower rate (83.6%)
than the average of Turkey. In these two studies, it was not
possible to make an inference because the age status of the
pregnant women was not given in cross-sectional intervals.
However, these rates raise doubts about effective vaccination
strategies in the regions where both studies were conducted.
More comprehensive randomized controlled prospective
research is needed for these two regions.

Rubella IgG seropositivity rate was 84.3% in the study
conducted by Nazik et al.’ in the Bingdl province in 10,178
pregnant women. Similarly, the study of Parlak et al."* in the
Van province in 416 pregnant women, the rate was 86.5%
for 1gG seropositivity. These rates could be considered to be
due to the low level of vaccinations of the people living in
the region, but it is not possible to form a definite opinion
on this issue.

In the study of Celtek et al.® with 3162 pregnant women
representing the Middle Black Sea region, Rubella IgG
seropositivity rate was found as 99%. Celtek etal.® interpreted
their result as close to the average of Turkey. However, the
ratio in their study was found to be higher than the average of
Turkey according to our meta-analysis. The high rate in this
region indicates that the number of pregnant women who
could be infected with Rubella during pregnancy was low. In
order to use the results across the country, the characteristics
of the cases should be evaluated further.

The study of Ozdemir et al."® was not included in the
meta-analysis because the test and technique used in the
multicenter study conducted in seven provinces were not
explicitly written. In this multicenter study, Rubella IgG
positivity was between 76-96.4% and the results varied
significantly in different provinces. Our meta-analysis, or
similarly, this multicenter study shows that different results
can be obtained in different regions. This difference can be
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Table 2. Meta-analysis of anti-Rubella immunoglobulin-M among pregnant women in Turkey

Study Name, Year, References Province Sample Proportion 95% CI Weight (%)
Gz (%) Fixed Random

Akpinar (2017)® Isparta 1829 4.97 4.02 t0 6.07 2.01 4.04
Asik (2013)40 Afyon 552 1.81 0.87 to 3.31 0.61 3.48
Aynioglu (2015)®? Zonguldak 933 1.50 0.82 to0 2.50 1.03 3.79
Bakacak (2014)® Kahramanmaras 7733 0.19 0.11 to 0.32 8.50 427
Baskesen (2010)™ Manisa 1202 7.65 6.21 to 9.30 1.32 3.90
Celtek (2014)® Middle Black Sea 3162 0.25 0.09 to 0.50 3.48 4.16
Dogan (2014)®» istanbul 1714 0.23 0.064 to 0.60 1.88 4.02
Efe (2009)1? Van 613 0.33 0.039 to 1.17 0.67 3.55
Giindem (2014)?% Konya 419 0.95 0.26 to 2.43 0.46 3.28
inci (2014)®» Artvin 1292 0.31 0.084 to 0.79 1.42 3.93
Karabulut (2011)@® Denizli 1268 0.00 0.00 to 0.29 1.39 3.92
Karacan (2014)?" Istanbul 1258 0.48 0.17 to 1.03 1.38 3.92
Kasap (2017)2® Mugla 189 0.53 0.013 t0 2.91 0.21 2.52
Keskin (2013)? Istanbul 1926 0.16 0.032 to 0.45 2.12 4.06
Nazik (2017) © Bingol 10.178 0.78 0.61 to 0.97 11.18 4.29
Numan (2015)6% istanbul 1101 0.18 0.02 to 0.65 1.21 3.86
Ozdemir (2011)6Y Konya 249 0.40 0.010 to 2.22 0.27 2.81
Parlak (2015)1% Van 9340 0.47 0.34 t0 0.63 10.26 4.28
Satlmis (2014)6? Yozgat 804 0.12 0.003 to 0.69 0.88 3.71
Sentiirk (2016)¢¥ Rize 1037 0.29 0.06 to 0.84 1.14 3.84
Sevki (2013)® Ankara 31.385 0.39 0.33 to 0.47 34.48 4.32
Simsek (2016)MV Afyon 1112 2.52 1.68 to 3.62 1.22 3.87
Sirin (2017)¢% {zmir 7189 1.33 1.08 to 1.63 7.90 4.26
Toklu (2013)%» Usak 1465 0.96 0.52 to 1.60 1.61 3.97
Varici-Balc1 (2014)0 [zmir 1784 0.17 0.035 to 0.49 1.96 4.03
Varol (2011)® Edirne 1254 0.72 0.33 to 1.36 1.38 3.92
Total (fixed effects) TURKEY 90.988 0.58 0.53 t0 0.63 100.0 100.0
Total (random effects) 0.78 0.50 to 1.12 100.0 100.0

explained by the wide geographic structure of Turkey and by

the sociocultural differences that exist between the regions. Test for heterogeneity

Therefore, we believe that accurate rates throughout the Q 583.6836

country can only be obtained by meta-analysis studies. DF 75

Th n f the Rubell ination m:

de;er?c%ienga cjln Cilos:osntrty’: vallclzien:tigici)olitc; In ZZHZ:K Significance level p<0.0001

an 84.7% seropositivity rate is achieved by single-dose I* (inconsistency) 95.72%

vaccination, and this rate reaches 90% with two doses of 95% CI for I? 94.62 to 96.59

vaccine (ages 1 and 5)"®. In our country, Rubella vaccines
are administered as two doses in children at 12 months and 7
years. Turkey, with a rate of 93.4% Rubella IgG seropositivity,
has a rate just above that in the general literature. Turkey’s
neighboring Iran has a seropositivity rate of 94%,%” and
Greece, which is a member of the European Union, has a
seropositivity rate of 97% in women with childbearing age"®.
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DF: Dickey-Fuller test

This ratio is 89.3% in Brazil and 99.3% in the United States of
America’®. In India, which is a Far East country, it is 68.3%.
The reason for this low rate is that Rubella vaccine is currently

not included in the national immunization program“®. In
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Rubella IgG-avidity positive

Study name avidity

Sample Pro-portion 95% CI
size (%) size

and year

Table 3. Meta-analysis of Rubella immunoglobulin-G-avidity test results

Intermediate avidity

Sample Proportion 95% CI

High avidity
Sample Proportion 95% CI
(%) size (%)

ASIK (2013)19 43 2.33 0.060 to0 12.29 N/A N/A N/A 43 97.67 87.71 t0 99.94
SEVKI (2013)® N/A N/A N/A N/A N/A N/A 95 100.00 96.19 to 100.00
SIMSEK (2016) 16 12.50 1.55 to 38.35 16 12.50 1.55t038.35 16 75.00 47.621092.73
(11)
SIRIN (2017)%% 54 0.00 0.00 to 6.60 54 3.70 04510 12.75 54 98.15 90.11 to0 99.95
VARICI-BALCI 314 7.32 4.70t0 10.79 314 7.64 496t011.16 314 85.03 80.60 to 88.79
(2014)>»
Total (fixed 427 5.88 3.85 to 8.54 384 751 5.09 to 10.61 522 91.41 88.68 to 93.66
effects)
Total (random 427 4.66 0.97 to 10.91 384 7.51 5.10to 10.34 522 93.55 82.58 t0 99.31
effects)
Q 10.3230 1.8145
DF 3 2
Significance ~ p=0.0160 p=0.4036
level
12 70.94% 0.00%
(inconsistency)
95% CI for I? 16.99 to 0.00 to 96.30

89.83

NA: Not applicable

China, although this rate varies according to age in pregnant
women, this rate is approximately 84.0%?”. The high level
of IgG antibody seropositivity in our country reveals that we
have a successful vaccination policy compared with other
developing countries.

It is reported that if immunity against Rubella is below
90%, the risk of acute infection and CRS might increase in
childbearing age®. Rubella IgM antibody is the first-step
test in determining acute infection. In our meta-analysis,
the IgM seroprevalence rate in Turkey was about 0.8%. The
study of Bagkesen et al.,”” which included 1202 pregnant
women in the Manisa region, is one of the most important
studies on this subject with 7.6% IgM seropesitivity rate and
1.3% weight in meta-analysis. In patients in Manisa, clinical
evaluations should be made, IgM results, cross-reactions or
primary/re-infection should be confirmed, and it should be
kept in mind that antibody positivity may persist for a year
following vaccination or asymptomatic infection. There is
a need for a prospective randomized controlled trial in the
Manisa region to identify these patients.

As a part of the “Elimination of Rubella and CRS
Prevention Program”, Rubella vaccine has administered in
Turkey, including Isparta, since 2006?Y. The Rubella IgM
seropositivity rate was found as 4.9% in the retrospective

study of Akpmar et al.*” in Isparta, which comprised 1829
pregnant women. There is not enough information about
whether pregnant women are vaccinated because of the
fact that the study was retrospective; however, it can still
be concluded that the routine vaccination program is not
adequately successful in the Isparta province.

In pregnant woman with both IgG and IgM positivity, an
IgG avidity test should be performed to estimate the time
of infection. According to our analysis, Rubella IgG avidity
was studied in only 5 studies in Turkey, and the low avidity
rate was 4.6% in a total of 427 pregnant women. One of the
reasons for this high rate was the study of Simsek et al.*V
conducted in Afyon. In this study, there were 28 patients with
IgM positivity and 44 patients with gray-zone IgM positivity,
but avidity was studied in only 12 of them. Two patients with
low avidity in this group increased the rate of high avidity in
the analysis.

It is not possible to make a detailed and direct comparison
through avidity results because publications about CRS are
generally case studies in our country. There is a need for a
multicenter prospective study for our country including CRS
patient series with validation tests, advanced diagnostic tests,
and large-scale IgG-avidity results.

There are some restrictions for meta-analyses; there may be
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studies that have not completed the publication procedure
in the analysis period and also there may be publications
for which the full text cannot be reached. There may also
be changes in the interpretation of the study results due to
differences in the kit and devices used in the studies analyzed.
In summary, our study cannot show the whole the Rubella
seroprevalence in Turkey. The high seroprevalence of IgG
antibodies in Turkey may be considered as the result of
successful immunization policies and practices. In a few
provinces, it is necessary to revise the Rubella immunization
procedures and adult vaccination strategies should be
developed in order to control Rubella infections in adults
including pregnant woman.
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Cadaveric anatomy and dissection in surgical training

Cerrahi egitimde kadavrada anatomi ve disseksiyon
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Abstract

Detailed knowledge of anatomy is an essential part of surgical practice. However, there are many drawbacks in anatomy education that make many residents
feel inadequate when they start performing surgeries. Cadaveric dissection courses aim to close the gap between the anatomic knowledge and surgical
practice. This review focuses on the role of cadaveric dissection on surgical education, and additionally states the panel decision of the Surgical Anatomy
and Technologies Association on the proper use of cadavers

Keywords: Anatomy, surgery, education, cadaver, gynecology

Oz

Cerrahi pratigin en 6énemli parcast detaylt bir anatomi bilgisidir. Ancak anatomi egitiminde bircok engel ve eksiklik bulunmaktadir, ve bircok cerrahi
asistanu cerrahi prosediirleri uygularken yetersizlik hissetmektedir. Diger bir agidan, kadavra kurslar anatomik bilgi ve cerrahi pratik arasinda olusmus
olan bu boslugu kapatmay1 hedeflemektedir. Bu derleme, kadavra disseksiyonunun cerrahi egitimdeki roliine odaklanmakla beraber; Cerrahi Anatomi ve

Teknolojileri Derneginin kadavralarin uygun kullanim ile ilgili panel kararini da icermektedir.

Anahtar Kelimeler: Anatomi, cerrahi, egitim, kadavra, jinekoloji

Introduction

This review covers the concept of cadaveric dissection in terms
of teaching anatomy and post-graduate surgical training,

The role of cadaveric dissection in teaching anatomy

Cadaveric dissection has been the main teaching modality
in anatomy education since the ancient times. In the 3™
century before Christ, the first human cadaveric dissections
were performed in Greece by Herophilus of Chalcedon and
Erasistratus of Chios to understand the whole body from the
viewpoint of anatomy and physiology. However, religious and
moral attitudes and taboos towards physicians and medical
schools had many detrimental effects on the scientific value
of cadaver-based education'™.

Cadaveric dissection is the traditional way of teaching anatomy
after theoretical lessons and discussions on the atlas images®®.
Medical students gain knowledge and strengthen theoretical

data through visualization of real anatomic structures.
Additionally, by practicing on cadavers they touch and feel
the anatomic relations more efficiently®. Owing to the role of
cadaveric dissection in generating a three-dimensional (3D)
perspective, and providing an easy way of understanding
and recalling anatomic structures, the literature indicates
that cadaveric dissection is one of the most powerful ways of
teaching topographic and regional anatomy"*.

Recently, there has been a trend shift in modern anatomy
education, and many novel options are used in teaching
anatomy. Cadaveric dissection and didactic lessons with
atlas images constitute the traditional methods; however,
3D simulation technologies, virtual/augmented reality, 3D
printed materials, simulation/training models, and radiology-
based comparative illustrations form the new methodologies
in current anatomy education®.
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Cadaveric dissection and post-graduate surgical education

Post-graduate anatomy education is the core praxis in
improving surgical and technical knowledge for surgery
residents. Simulation-based education with hands-on courses
and cadaveric dissections focus on a detailed practice
of surgical procedures prior to live patient operations,
consequently an increase in confidence levels and surgical
skills of residents will be noticed®. Nevertheless, cadaveric
dissection is not the sole method of teaching anatomy and
it should be complemented by other innovative educational
tools. In this way, medical students and residents will be better
equipped and well prepared for future medical activities'”.
The problem beyond the inadequacy in anatomy education
for surgery residents gave rise to the wide use of cadaveric
courses in many surgical disciplines. Giving the opportunity
to residents to attend these cadaveric courses will improve
the educational quality during the first steps of learning
surgical procedures by raising self-confidence and better
surgical skills®.

Cadaveric courses in obstetrics-gynecology and other
surgical disciplines

Cadaveric dissection under the supervision of senior surgeons
and anatomists will develop a practical competency in the
field of minimally invasive surgery, gynecology, gynecologic
oncology, and urogynecology, even if in obstetrics, and also
for the management of complications®.

Sharma et al."” reported the positive effect of procedure-
oriented cadaveric courses, which target teaching specific
operations to improve operative confidence and surgical
technique. Some advanced surgical procedures could be
observed or performed for the first time at the cadaveric
courses, which deeply enhance anatomic knowledge and
may also provide a higher level of autonomy to perform
procedures independently®.

Post-course surveys showed that improvements in surgical
skills, which are transferrable to the operating room, were
essentially maintained by cadaveric dissections"” and Lim
et al.® showed that the best improvements were observed
in hysterectomy and salpingo-oophorectomy procedures
for gynecology practice. Both basic and advanced surgical
procedures can be performed on cadavers and the use of fresh
frozen cadavers instead of traditional embalmed ones make it
easy to learn the general objectives of a surgical operation in
which a special and tailored practice is needed?. Simulation
of surgical scenarios, identifying the steps of new techniques,
and teaching the tips and tricks of advanced surgical
procedures are effectively performed by using fresh frozen
cadavers for postgraduate surgical education.

Previously, a newer surgical method used in urogynecology
practice, transobturator tape procedure, was widely discussed
in cadaveric illustration studies">'¥. Safe implementation
of surgical procedures with regard to vascular and neural

structures was also studied for transvaginal tape and
sacrospinous ligament fixation operations in urogynecology
literature>19.

Additionally, the complex structure of pelvic anatomy and the
pathway of the ureter were also demonstrated in cadaveric
studies for surgical education’’'. Soft-preserved cadavers,
which are prepared using phenol, alcohol, and glycerol,
were used by Barton et al.?® during a gynecologic oncology
cadaveric course, and the need of such a cadaveric anatomy
education during gynecologic oncology fellowship was the
objective result of the end-course evaluation.

In addition, management of complications is a major
requirement that a resident needs to learn during the surgical
training period; however, it is not easy to observe these
kinds of cases all the time. Cadaveric courses can mimic
complications through simulations and this yields a higher
practice level and competency for less common procedures
and real-life conditions®".

In practical obstetrics, cadaveric education increased the
ability to manage surgical cases where a serious episiotomy
tear or a massive peripartum bleeding occurred®**%.
Minimally invasive gynecology, with the advantage of video
recording, especially in the laparoscopic technique, is a well-
known surgical practice to popularize the surgical approach
and maneuvers to a widespread population, and this is also
valid for teaching and demonstrating anatomic structures.
Cundiff et al.?® evaluated the effectiveness of laparoscopic
cadaveric dissection after starting the residency program
of obstetrics and gynecology to overcome the deficiencies
in anatomy education; the course produced satisfactory
results for the participants and also allowed video recording,
which could spread the educational materials to non-active
participants.

Other surgical branches also benefit from cadaveric courses;
residents, fellows, junior surgeons, and new consultants
gain experience and improve skills with confidence.
Cadaveric courses are also the approved method of surgical
education to share knowledge in brain surgery, plastic
surgery, orthopedics, general surgery, urology, vascular
surgery, and other branches. Cadaveric courses will lead to
improvement of surgical outcomes by means of identifying
proper anatomical landmarks, practicing more without any
stress of the operation room in a comfortable environment,
and teaching the basis of a new modification in a surgical
approach@®39.

Panel decision on the “Ethical and Proper Use of Cadavers
in Surgical Education”

Surgical Anatomy and Technologies Association (SATA)
organized a panel titled “Ethical and Proper Use of Cadavers
in Surgical Education” during the First National Anatomy and
Cadaveric Dissection Symposium of SATA, which was held
at Kars, Turkey, in March 2018. More than 50 participants
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attended this interactive session, which was conducted by
three mentors (EH, IT, IS) who were proficient in surgery
and anatomy. The role of cadaveric dissection in surgical
education was discussed in many aspects.

The final decisions on the Ethical and Proper Use of Cadavers
in Surgical Education:

-The scientific committee of cadaveric courses should be
consisted of phyicians and anatomists, a multidisciplinary/
advisory board.

-Cadaveric courses without the integration of anatomy
departments and anatomists will give harm to an effective
education.

-Dissection subgroups will improve the surgical education
both for mentors and residents.

-A certification program should be formed to train the teachers
of cadaveric surgical education (“teach the teachers”).
-Number of participants per cadaver during the cadaveric
dissection courses should be defined according to the aim
and tasks of the course to maintain a cost-effective and
educational activity.

-Criteria of a well-designed cadaveric course should be
established with respect to the training aim, ethics, and health
conditions of the environment.

-Cadaveric dissection laboratories should be high quality
to preserve the health conditions of the participants and
laboratory personnel.

-A rotation program to anatomy departments should be
implemented to surgical residency education to improve
anatomic knowledge.

Despite the higher costs of cadavers, if used effectively and
properly, by conducting small but meticulous dissections,
cadaveric courses will produce successful educational results
in a cost-effective manner. However, measurements of the
validity and effectiveness of these gains are lacking during
surgical operations, as such there is a need for further studies
in this area®V.

Conclusion

In conclusion, to gain surgical skills, experience, and
confidence before performing a procedure on a live patient,
hands-on cadaveric courses should be an integrated part of
surgical education during residency and the post-graduate
period. Fundamentally, these courses should be planned
under the supervision of an advisory board consisting of both
surgeons and anatomists with limited numbers of participants
to allow each attendee achieve the final goals of the course.
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Abstract

Endometrial carcinoma is the most common genital malignancy in women. Endometrioid type is the most common variant of endometrial carcinoma
described in literature. Giant cell carcinoma is a rare, and infrequently reported variant of endometrial carcinoma. We present a 75-year-old patient
admitted with vaginal bleeding, Transvaginal ultrasound revealed a 26x28 mm hypodense lesion without any adnexal pathology. The patient underwent
total abdominal hysterectomy, bilateral salpingo-oophorectomy, and bilateral pelvic, and paraaortic lymph node dissection. The final histopathology report
indicated a 3.8x2x9 cm giant cell carcinoma variant of endometrial carcinoma and one positive external iliac lymph node metastasis. Administration of
adjuvant carboplatin and paclitaxel chemotherapy was given. As far as we know, this is the fifteenth case reported in the English literature.

Keywords: Endometrial carcinoma, giant cell tumor, uterus

Oz

Endometrial karsinom kadinlarda en sik genital malignitedir. Endometrioid tip literattirdeki en stk varyanttir. Dev hticreli karsinom nadir ve az rapor edilen
bir varyanttir. Yetmis bes yasinda vajinal kanama ile bagvuran bir hastayr sunduk. Transvajinal ultrasonda 26x28 mm hipodens lezyon mevcuttu adneksiel
patoloji yoktu. Hastaya total abdominal histerektomi bilateral salpingooferektomi ve bilateral pelvik ve paraaortik lenfadenektomi yapildi. Final patolojide
3.8x2x9 cm dev hiicreli uterin karsinom saptandi ve bir pozitif external iliak lenf nodu metastazi saptandi. Karboplatin ve paklitaksel kemoterapi plam
yapildi. Ingilizce literattirde simdiye kadar tanimlanmus 15. olgu oldugunu diistiinmekteyiz

Anahtar Kelimeler: Endometrial karsinom, dev hiicreli tiimor, uterus

of EC. It is a unique and rarely described entity with only
14 cases reported in the literature to date®®. Consequently,
even though this tumor appears to have aggressive behavior
in particular cases, the prognosis of GCC remains uncertain.
Herein, we aimed to present a rare case of uterine GCC in a

Introduction

Abnormal vaginal bleeding is the most common cause of
referrals to gynecology outpatient clinics®”. In women age
40-50 years, the endometrial cancer (EC) incidence was
13.6-24 in 100,000 women, and 87.3 in 100,000 women
in the 70-74 years age group®. EC is the 4" most common
genital cancer in women, and endometrioid type accounts
for 80% of all ECs®. Rare, and infrequently reported variants

75-year-old female.

Case Report

of EC include hepatoid carcinoma, glassy cell carcinoma,
lymphoepithelioma-like carcinoma, adenocarcinoma with
trophoblastic differentiation, and giant cell carcinoma (GCC)
©). However, infrequent variants are under-reported in the
English literature.

Nash and Stout™® described GCC in 1958 to define an
aggressive cancer of the lung. GCCis arecently defined variant

A 75-year-old G5P5 patient who had been postmenopausal
for 23 years was admitted with symptoms of vaginal bleeding.
The patient additionally had type 2 DM and hypertension. A
gynecologic examination revealed normal external genitalia,
atrophic collum, intact adnexa, and free parametrium.
Laboratory test results were as follows: CA125: 82 U/mL,
CA19-9: 42 U/mL, and glycated hemoglobin (HbAlc): 11%.
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Transvaginal ultrasound revealed linear endometrium,
minimal intracavitary fluid, and a 26x28 mm hypodense
lesion extending to the serosa with no adnexal pathology.
Abdominal computed tomography revealed no pathology in
the liver, spleen, kidney, small and large bowels, and ovarian
loge. Endometrial cavity had a heterogeneous appearance,
and no intra- and retro- peritoneal pathologic lymph node
was detected (Figure 1).

Endometrial biopsy established the diagnosis of mixed EC
[GCC (structural grade 3, and nuclear grade 3), and EC
(structural grade 2, nuclear grade 2)]. Immunohistochemically,
vimentin, and EMA produced widespread staining in the lesion
(Figure 2). The histologic feature is bizarre multinucleated
giant cells admixed with mononucleate tumor cells (Figures
3 and 4). Both tumors were stained with P53 focally, and ER
dye stained areas of the EC. The tumor did not stain with P16,
CEA, beta HCG and P63, desmin, MyoD1, CD10, caldesmon,
and cyclinD1.

The results of cytokeratin staining were as follows:
microscopic examination revealed large geographic tumor
necrosis, multinuclear and mononuclear giant cells, and
atypical mitosis. Therefore, endometrial neoplasms involving
giant cells were considered and differential diagnosis
included carcinoma, carcinosarcoma, leiomyosarcoma with
osteoclast-like giant cells, undifferentiated sarcoma and
choriocarcinoma with osteoclast-like giant cells. B-HCG was
administered immunohistochemically and a negative reaction
was observed. AE1/AE3 also showed a positive reaction in
giant cells.
The patient
hysterectomy,

underwent abdominal
bilateral salpingo-oophorectomy, omental

biopsy, and bilateral pelvic, and paraaortic lymph node

laparotomy, total

dissection. The intraoperative frozen section result was
reported as a tumor with a size of 3.8 cm, and more than

Figure 1. Abdominal computed tomography
heterogeneous appearance in the endometrial cavity

showing

half of the myometrium was invaded. Postoperative follow-
up of the patient was uneventful, so she was discharged.
The final histopathology report indicated a 3.8x2x9 cm
GCC variant of EC and one positive external iliac lymph
node metastasis. Cytology of intraabdominal specimens was
unremarkable. Administration of adjuvant carboplatin and
paclitaxel chemotherapy was planned upon the decision of
the multidisciplinary council.

Discussion

This is a unique case presenting a GCC of the endometrium.
GCC is a rare and aggressive endometrial variant that was
first described in 1991 by Jones et al.”. As far as we know,
this is the 15™ case reported in the English literature (Table
D).

Endometrial sampling should be performed on all women
aged over 45 years who are suspected of having anovulatory
uterine bleeding®. Postmenopausal bleeding is the most
common symptom of EC, which is detected in 10-15% of
cases”. Therefore, patients with postmenopausal bleeding

[ 4 :.' s . ~

Figure 2. Immunohistochemistry PanCk positive staining of the
tumor giant cells (x400)
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Figure 3. Immunohistochemistry PanCk positive staining of the
tumor giant cells (x200)
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Figure 4. Immunohistochemistry vimentin positive staining of
the tumor (x200)

should be evaluated in detail. The ages of all patients reported
in the literature so far ranged from 43 to 85 years. Jones et
al®. reported six patients with uterine GCC. All patients
presented with vaginal bleeding. Occasional giant cells were
positive for CK and EMA, whereas desmin and SMA were
negative in all cases. Of the first six patients reported in the
literature, four developed recurrence and three died in 3
years. Mulligan et al®. reported five patients, three of whom
admitted with vaginal bleeding, one with anemia, and one
with a pelvic mass. Of these five patients, one was disease-
free after 14 years, three patients showed no symptoms or
signs related to the disease during the 15 to 32-month follow-
up period, and one patient had metastasis to the lung four
years after diagnosis. Bhattacharyya et al. reported a 70-year-
old postmenopausal patient with symptoms of vaginal
bleeding®. Johannesen et al."? reported a 70-year-old woman
with postmenopausal bleeding. Sharma et al.'V presented a
60-year-old patient with vaginal bleeding. In the present case,
a 75-year-old G5P5 postmenopausal patient admitted with
symptoms of vaginal bleeding.

Endometrial carcinoma diagnosis should be verified by
curettage and histopathologic examination of the tissue,
as performed in the present case, also, when the final diag-
nosis can only be achieved in the surgical specimen®.
Precise classification is mandated because the histologic
type complemented by staging is crucial in the selection of
treatment of choice®. The present case was categorized as
International Federation of Gynecologists and Obstetricians
stage 3Cl. Accurate classification should be accomplished
through histopathological examination, which is the gold
standard.

The surgical treatment of EC is panhysterectomy with or
without pelvic and paraaortic lymphadenectomy depending
upon the grade of the tumor. Hormone therapy in EC is a
well-established treatment modality for primary, metastatic,
and recurrent cases. However, the role of hormone therapy
in this rare and aggressive subtype of EC remains unstudied.
To date, there are no data on the receptor (ER and PR) status

78

of this tumor, positivity of which in our study could have a
therapeutic implication.

Bhattacharyya et al.?, Johannesen et al."”, and Sharma et
al.1V all reported total hysterectomy and bilateral salpingo
oophorectomy as the treatment of choice in their patients
who were reported to have been followed up in the outpatient
clinic with no complaints. The present patient underwent total
abdominal hysterectomy, bilateral salpingo oophorectomy,
and bilateral pelvic and para-aortic lymphadenectomy:.

Conclusion

In conclusion, GCCis arare, and infrequently reported variant
of EC diagnosed through histopathologic examinations
of resected specimens. Awareness of this subtype of EC is
essential to avoid misclassification of these cases due to a
wide variety of differential diagnoses and poor prognosis.
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Uterine giant cell carcinoma: a case report and review of
the literature

We present a 75-year-old patient was diagnosed as having
giant cell uterine carcinoma.

The patient’s consent was obtained. The study was approved
by the Institutional Review Board (no:562 / date: 08.08.2018).
The study was performed in accordance with the ethical
standards described in an appropriate version of the 1975
Declaration of Helsinki, as revised in 2000.
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Palliative pelvic exenteration using iliofemoral bypass with
synthetic grafts for advanced cervical carcinoma

Ileri evre serviks kanseri icin yapilan palyatif pelvik
egzenterasyonda sentetik greftli ilyofemoral bypass kullanilmasi
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Abstract

Objective: Recurrent cervical cancer can cause severe morbidity. Despite the severe morbidity after surgery, pelvic exenteration is still used today for
mainly curative intent. This intention is neither based on randomized controlled trials (RCTs) nor high quality non-RCTs with adequate patient numbers
comparing medical management with surgery. The same is true for exenteration for palliative intent, so the patient selection for either curative or palliative
intent must be considered on a patient-by-patient basis.

Materials and Methods: A 35-year-old patient who had undergone primary chemo-radiotherapy for advanced cervical cancer presented with intractable
pain on the swollen left leg and pelvis 8 months later. Left lower extremity Doppler ultrasound revealed echogenic thrombus in the external iliac, femoral, and
popliteal veins, consistent with acute deep vein thrombus. She underwent total exenteration, end colostomy, ileal urinary conduit, pelvic lymphadenectomy,
paraortic lymph node sampling, and ilio-femoral arterial and venous bypass.

Results: The procedure relieved her pain, the leg diameter dramatically decreased from 75 cm to 44 cm, and circulation of the leg was reestablished. The
procedure deferred leg amputation for about five months.

Conclusion: To the best of our knowledge, this is the first report of a palliative pelvic exenteration for cervical cancer with combined iliofemoral arterial
and venous bypasses. These procedures, with high morbidity and mortality, are also more controversial when undertaken for just palliation of symptoms.
They must be considered in the basis of each patient, and the benefits and risks must be discussed thoroughly in a realistic perspective with the patient.
Keywords: Cervical cancer, iliofemoral bypass, palliation, pelvic exenteration

Oz

Amac: Niiks serviks kanseri ciddi morbiditeye neden olabilir. Cerrahi sonrasi yitksek morbiditeye ragmen, pelvik egzenterasyon gtiniimtizde temel olarak
kiiratif amach kullanilir. Bu yaklasim, medikal tedavi ve cerrahiyi karsilastiran randomize kontrollti calismalar (RCT) ya da ytiksek kaliteli yeterli sayida
hastay1 iceren RCT dist calisma temelli degildir. Aynmi durum palyasyon amach yapilan egzenterasyon icin gecerlidir. Bu nedenle palyatif ya da kiiratif amach
yapilan egzenterasyonun hasta secimi hasta bazli olmalidir.

Gereg ve Yontemler: {leri evre serviks kanseri icin daha 6nce primer kemo-radyoterapi almus olan 35 yagindaki hasta, tedaviden 8 ay sonra sol bacakta
sislik ve anti enflamatuvar ilaclarla dinmeyen agn sikayeti ile basvurdu. Sol alt ekstremite Doppler incelemesinde akut derin ven trombozu ile uyumlu;
eksternal ilyak, femoral ve popliteal venlerde ekojenik trombiis saptandi. Hastaya total pelvik egzenterasyon, u¢ kolostomi, ileal tiriner konduit, pelvik-
paraaortik lenfadenektomi ve ilio-femoral arteriyel ve venoz bypass yapild.

Bulgular: Operasyon hastanin agrisim dindirdi, bacak capt 75 cm’den 44 cm’ye dramatik olarak geriledi ve bacaktaki dolasim yeniden saglandi. Bu
operasyon, bacak amptitasyonunu 5 ay 6teledi.

Sonug: Bildigimiz kadan ile bu olgu sunumu, kombine ilio-femoral arteryel ve venoz bypass iceren ilk palyatif egzenterasyon sunumudur. Bu tip bir
cerrahi islemin ytiksek morbidite ve mortalitesi vardir. Ozellikle sadece palyasyon amagh kullammi tarismalidir ve hasta bazli tartigilmahdir. Islemin risk
ve faydalan gercekgi bir perspektifte hasta ile paylagilmahdir.

Anahtar Kelimeler: Serviks kanseri, iliofemoral bypass, palyasyon, pelvik egzenterasyon

PRECIS: Report of a pelvic exenteration for cervical cancer with combined ilio-femoral arterial and venous bypasses.
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Introduction

It is estimated that there are 527.600 new cervical cancer
cases every year, nearly 265.700 deaths attributable to this
malignancy, and most of the cases are seen in developing
countries’”. Most patients present at advanced stages and
more than half of all patients with cervical cancer receive
radiotherapy during the course of their treatment. Nearly one-
third of patients who receive radiotherapy at any stage (stage
I to stage IV) will have local or distant failure®. Recurrence
after radiotherapy is maybe one of the most challenging
situations in gynecologic oncology for patients with cervical
cancer.

Recurrent or advanced cervical cancer can cause severe
morbidity including intractable pain, continuous foul-
smelling discharge, fecal and urinary incontinence due to
fistula formation, vaginal bleeding, intestinal or ureteric
obstruction related symptoms, and sepsis. In 1948,
Brunshwig® defined pelvic exenteration as, “a one-stage
abdominoperineal operation with end colostomy and bilateral
ureteral implantation into the colon above the colostomy,” to
alleviate these symptoms for 22 patients. The perioperative
mortality rate was 23%. Despite it having palliative intent
when it was first defined, with the improvements in the
surgical technique, especially with the use of modern urinary
conduit technics, it has rather become a surgery for curative
intent with much lower mortality rates™”.

Case Report

A 35-year-old patient previously underwent primary chemo-
radiotherapy for a bulky [magnetic resonance imaging
(MRI) revealed a mass of 70x65x35 mm] non-keratinizing
squamous cell cervical carcinoma with invasion to the
proximal one-third of the vagina and parametria, and a 50x30
mm lymph node chain, probably metastatic, on the left iliac
chain according to MRI. She presented with intractable pain
in the left leg and pelvis 8 months later.

Her left leg was 75 cm in diameter, whereas its right
counterpart was 40 cm at its maximum (Figure 1). Left lower
extremity Doppler ultrasound revealed echogenic thrombus
in the external iliac, femoral, and popliteal veins, consistent
with acute deep vein thrombus.

She was discussed in an oncology round, consulted by the
cardiovascular surgery department, and the risks of the
operation were discussed thoroughly, explaining no possible
survival benefit, extreme risk of morbidity and mortality,
and that the procedure would performed only for the
possible alleviation of symptoms. She was fully cooperating
and demanded the surgical intervention. The surgery was
undertaken as total exenteration, end colostomy, ileal urinary
conduit, pelvic lymphadenectomy, paraaortic lymph node
sampling, and iliofemoral arterial and iliofemoral venous
bypass. Intraoperatively, the tumor was visualized infiltrating
the left external and internal iliac artery, left external and

internal iliac vein, recto-sigmoid, bladder, and left ureter.
The left ureter was seen as hydropic. In order to remove the
tumor, the external and internal iliac artery, vein, and ureter
were cut (Figure 2). With the help of an inguinal incision,
the femoral artery and vein were identified, dissected, and
cut. The backflow from the common femoral artery was
confirmed and ilio-femoral arterial bypass was completed
using an 8 mm ringed polytetrafluoroethylene (PTFE) graft.
The thrombi in the femoral vein were cleared, and after the
blood flow from the common femoral vein was confirmed,
the femoro-iliac venous bypass was completed using a 10-
mm PTFE graft (Figure 3). The flow from the distal part of
the artery and back from the vein was confirmed. The right
internal iliac artery was ligated and cut. The left presacral
area was dissected and the sciatic nerve was preserved. The
tumor was removed by stripping the pubis and ilium. After
completing the exenteration and conduit, a prolene mesh was

used to reconstruct the cut inguinal ligament.

The patient was discharged from hospital three weeks after the
procedure, as her leg diameter dramatically decreased from
75 cm to 44 cm. The circulation of the leg was re-established
& —

f o

Y =~ :

Figure 1. The image of the patient just before the procedure.
Swollen left lower extremity is clearly seen
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Figure 2. Before the reconstruction phase; operative field after
total pelvic exenteration and left external iliac vessels ligated
RU: Right ureter, IV: Internal iliac vein, EV: External iliac vein, IA:
Internal iliac artery, EA: External iliac artery, LU: Left ureter, SN: Sacral
nerve roots

Figure 3. Operative field after iliofemoral arterial bypass and
femoro-iliac venous bypass with polytetrafluoroethylene grafts

EA: External iliac artery, EV: External iliac vein, SN: Sacral nerve
roots, RAM: Rectus abdominis muscle before flap reconstruction
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and amputation was delayed until five months later when
she was admitted to hospital for ischemic changes in her left
foot and pain. The patient died of sepsis, approximately eight
months after the palliative surgery.

Discussion

After the initial description of pelvic exenteration by
Brunshwig in 1948, there has been much debate about the
surgery despite the refinement of the technique, especially for
urinary conduits. The debate is about its indications, patient
selection criteria, the technique, its aim, and its necessity.
According to some articles after the 2000’s, survival after
palliative pelvic exenteration is between 10.5% for 2 years
to 27% for 5 years, whereas the reports from same authors
indicate a 5-year survival between 50% and 60% if the
exenteration is performed with curative intent*®.

There is a more recent palliative pelvic exenteration series
of 13 patients from Brazil, 9 of which were performed for
recurrent cervical cancer. The 2-year overall survival was
15.4% and only 6 of 13 patients survived more than 5
months”.There is also a controversy about the definition
of palliative pelvic exenteration. An early publication of
Deckers et al. ® defined pelvic exenteration as an efficient
way to alleviate symptoms such as pain, fistulas, pelvic
sepsis, hemorrhage, and malodorous discharge. Nevertheless,
there is controversy about the definition of palliative pelvic
exenteration. From the above-mentioned authors, Marnitz
et al. @ explained that the difference between palliative and
curative exenterations could be discriminated by the resection
margin status. Finlayson and Eisenberg emphasized three
definitions of palliative exenteration in their review. First,
based on the intent that the objective is just for palliation
of symptoms. Second, for patients who undergo surgery for
curative intent but intraoperatively macroscopic tumor is left
behind because of the non-resectability of the tumor. The third
definition they found in the literature is that all surgical effort
for failed primary curative effort including radiation, surgery
or chemotherapy, which may be combined with each other.
In the review of Hope and Pothuri??, they mentioned that
palliative exenteration surgery was accomplished to alleviate
discomfort and not necessarily in an attempt to prolong life.
They also stressed that the literature for palliative pelvic
exenteration was not homogenous in the tumor, patient, and
surgical intervention basis, making it difficult to compare.
This problem was also documented in a recent Cochrane
review for all exenteration procedures™?.

In our case, because the tumor was in close proximity of
the sacral plexus, the treatment was planned with palliative
intent, not curative. Intraoperatively, the tumor was stripped
from the nerve plexus. This region is the boundary between
curative intent of laterally extended endopelvic resection as
described by Hockel"® and palliative surgery.
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There is a controversy over all kinds of pelvic exenterations for
gynecologic malignancies; their indications are not clear, the
surgical procedures are not uniform, and most importantly,
their efficacy over non-surgical treatments are not proven.
Chemotherapy may be an alternative for palliation of
symptoms to surgery, but there are no randomized controlled
trials comparing one with the other in the literature. Full
recovery, if possible, from a palliative exenteration may take
about 4-5 months, survival may not be much more and
quality of life during this period is poor.

There is a case series from Memorial Sloan Kettering Cancer
Center; 11 patients with recurrent uterine cancer and 3 with
recurrent cervical cancer underwent pelvic exenteration for
curative intent. Two of the patients had femoral-femoral
arterial bypass procedures. The specific survival and prognosis
of these two patients is not mentioned"?.

A recent report from Romania described palliative posterior
pelvic exenteration with partial cystectomy for a tumor
invading the sciatic foramen for fistula after a previous
radical hysterectomy"?. No detail was included regarding the
prognosis or survival of the patient in the article.

To the best of our knowledge, this is the first report of
a palliative pelvic exenteration for cervical cancer with
combined iliofemoral arterial and venous bypasses.

Under these circumstances, such procedures with high
morbidity and mortality are also more controversial when
undertaken simply for palliation of symptoms. They must be
considered on a patient-by-patient basis, and the benefits and
risks must be discussed thoroughly in a realistic perspective,
taking into account the physical and emotional aspects of the
patient before planning the procedure.
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