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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.
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article submission or processing charges.
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and guidelines for submitting articles. Those instructions and
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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
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or have not been previously published, will be considered for publication
in Turkish Journal of Obstetrics and Gynecology. The submitted articles
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the originality and other requirements of the journal are peer-reviewed
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based on significance, novelty, and quality of the article.

Authors who have any queries regarding the submission process can
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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
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Endometrial CD56+ natural killer cells in
women with recurrent implantation failure: An
immunohistochemical study

Tekrarlayan implantasyon basarisizliklarinda endometriyal
CD56+ natiirel killer hiicreleri: Immiinohistokimyasal calisma
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® Mehmet Cengiz Colakoglu!
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Abstract

Objective: Implantation failure is a multifactorial problem of reproductive medicine. However, the mechanism of this process is still not fully understood.
There is increasing evidence that these cases of recurrent implantation failure might have an immunologic background. Uterine natural killer (NK) cells
provide immune-modulation at the interface between maternal decidua and the trophoblast. The aim of this study to evaluate whether there was a significant
difference in the number of endometrial CD56+ NK between women with a history of recurrent implantation failure and women who had a live birth.
Materials and Methods: Patients with a history of recurrent implantation failure were included in the study. Twenty-five women with a history of recurrent
implantation failure were assigned to the case group, and 25 women who had one or more live births were assigned to the control group. Endometrial
biopsies were obtained during the luteal phase on the 21%-24" day of the menstrual cycle.

Results: There was a statistically significant difference between the groups concerning the number of deliveries (p<0.001) and miscarriages (p<0.001).
The mean number of uNK was 10.5+10.5 cells/mm? in the case group and 19.2+11.2 cells/mm? in the control group. There was a statistically significant
difference between the two groups (p=0.003).

Conclusion: Implantation failure is a multifactorial problem of reproductive medicine. The results of our study suggest that uterine NK play a role in the
progress of normal pregnancy and reduced uterine NK cell numbers were associated with implantation failure.

Keywords: CD56, immunohistochemistry, in vitro fertilization, recurrent implantation failure, uterine natural killer cells

Oz

Amag: Implantasyon basansizliklan reprodiiktif ubbin multifaktoriyel bir problemidir. Tam mekanizmasi giinumiizde halen aydinlaulamamisur. Son
yillarda mekanizmasinda immunolojik faktorlerin etkili olduguna dair kanitlar artmaktadir. Uterin naturel killer (uNK) hucreleri trofoblastlar ile desidua
arasinda immun modulasyonu saglar. Calismamizin amaci tekrarlayan implantasyon basarisizlig olan olgular ile canli doguma sahip olan kadinlar arasinda
uNK hucreleri acisindan fark olup olmadiginin arastirlmasidr.

Gerec ve Yontemler: Calismaya tekrarlayan implantasyon basarisizligi olan hastalar dahil edildi. Yirmi bes implantasyon basarisizligi olan hasta olgu
grubunu, 25 canli dogum o6ykiisti olan kadin ise kontrol grubunu olusturdu. Endometriyal biyopsiler menstruel déngiintn 21. ile 24. giinleri arasinda
luteal fazda alindi. Her iki grup uNK acisindan karsilastirildi.

Bulgular: Her iki grup arasinda canli dogum (p<0,001) ve diisiik sayist (p<0,001) acisindan anlamh fark vardi. Olgu grubunda ortalama uNK sayist
10,5£10,5 cells/mm? idi. Kontrol grubunda ise 19,2+11,2 cells/mm? idi. Olgu grubunda uNK sayist anlaml olarak daha az olarak bulundu (p=0,003).
Sonug: Implantasyon basansizhklan reproduktif ubbin multifaktoriyel bir problemidir. Calismamizda uNK hicrelerinin gebeligin devaminda ¢nemli bir
rol oynadigi ve sayilarinin azalmasinin tekrarlayan implantasyon basarisizhigiyla iliskili oldugu bulunmustur.

Anahtar Kelimeler: CD56, immunohistokimya, in vitro fertilizasyon, tekrarlayan implantasyon basarisizligi, uterin naturel killer hticreleri

PRECIS: We evaluated whether there was an effect of the number of endometrial CD56+ NK on women with a history of recurrent implantation failure.
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Introduction

Accomplished implantation of an eight-cell embryo into the
endometrium is mandatory for reproduction. The rate of
successful implantation of an embryo is approximately 30%".
Implantation failure is a multifactorial problem of reproductive
medicine. Recurrent implantation failure (RIF) was defined
as a failure of pregnancy after at least three previous assisted
reproductive technique cycles, or implantation failure with a
transfer of more than four embryos by the European Society
of Human Reproduction and Embryology. A successful
pregnancy requires synchronization between the trophoblasts
and endometrium. However, the mechanism of this process is
still not fully understood.

There is increasing evidence that these cases of RIF might have
an immunologic background. The endometrium plays a role
in implantation physiology via immune cells, cytokines, and
chemokines®. Multiple kinds of immune cells are potentially
involved in supporting immune tolerance during implantation
and successful ongoing pregnancy™. Uterine natural killer
(uNK) cells express their specific cell surface marker CD56, and
differ from blood NK cells®”. These uNK cells are the dominant
leukocyte population (70-90% of uterine lymphocytes) in the
decidua at the time of implantation and early placentation®.
Although the function of uNK cells is uncertain, the regulation
of uNK cells at the time of eight-cell embryo implantation is
thought to feature in implantation. In a normal pregnancy,
uNK cells provide immune-modulation at the interface between
decidual tissue and trophoblast. We aimed to evaluate whether
there was a significant difference in the count of endometrial
CD56+ NK between women with RIF and women who had a
live birth.

Materials and Methods

Participants and Study Design

Twenty-five women with RIF and 25 women who had one or
more live births between January 2012 and December 2017
were included in the study. RIF was defined as the failure of
good quality embryos to implant after at least 3 cycles of IVF.
Women with positive for anti-phospholipid antibodies (ANA,
anticardiolipin IgM and IgG, anti-DNA, antiphospholipid IgM
and IgG), anti-toxoplasma IgM, and/or anti-rubella IgM were
excluded from the study. Women with abnormal thyroid
function tests results, anti-thrombin III deficiency, protein C
or S deficiency, factor-V-Leiden mutation, prothrombin gene
mutation, mutation of MTHFR C677T gene, and/or mutation
of MTHFR A1298C gene were also excluded from the study.
Hysterosalpingography was performed in all infertile patients
before the procedure and there were no abnormal findings.
Twenty-five women who had one or more live births were
assigned to the control group. None of the 25 women in the
control group received assisted reproduction treatment at any
time. The local ethics committee approved the study (approval

no: 20181146). The patients were informed orally and in
writing.

Collection of Tissue
Examination

Samples and Histopathologic

Endometrial biopsies were obtained during the luteal phase
on the 21*-24" day of the menstrual cycle using the Pipelle
device and fixed in 10% formaldehyde. Formalin-fixed
and paraffin-embedded tissue samples were incubated for
120-minutes with the CD 56 primary antibody (NCL-L-CD56-
1B6, 1/200 dilution, Novocastra Laboratories Ltd.), 30 minutes
with biotin (Dako LSAB System-HRP, Dako North America,
Inc., K0690), and 30 minutes with streptavidin (Dako LSAB
System-HRP, Dako North America, Inc., K0690), respectively.
Aminoethylcarbazole chromogen was added for 15 minutes.
Paraffin-embedded tissue samples were stained using Mayer’s
hematoxylin. The same pathologist evaluated all samples using
an Olympus BX53 microscope at 400x magnification. CD56+
cell counts were determined as cells/mm?* (Figure 1).

Statistical Analysis

Data were analyzed using the SPSS software package (22.0,
IBM SPSS Statistics for Windows; IBM Corp. Armonk, NY).
Histogram, normality plots, and thre Shapiro-Wilk normality
test were used to analyze data distribution. Descriptive statistics
(mean, standard deviation, median, range, percentage) were
used in the analysis of quantitative data. The chi-square (?) test
or Fisher’s Exact test was used to analyze qualitative data. The
Mann-Whitney U test was used in the analysis of quantitative
data. Statistical significance was established at p<0.05.

Results

Twenty-five women with RIF and 25 women as fertile controls
were included in the study. The parental chromosomes were
normal in all women. The mean ages of the case and control
groups were 33.5+£5.6 and 34.4+5.3 years, respectively. The
two groups were similar in terms of age (p=0.224). There
were statistically significant differences between the groups in
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Figure 1. CD56+ cells were shown in the endometrial tissue
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terms of the number of deliveries (p<0.001) and miscarriages
(p<0.001) (Table 1). The mean number of uNK was 10.5+10.5
cellsymm? in the case group and 19.2+£11.2 cells/mm? in the
control group. There was a statistically significant difference
between the two groups in terms of uterine NK (p=0.003)
(Table 1). There was a significant positive correlation between
the number of uNK cells and the number of miscarriages
(r=0.430) (p=0.002). There was also a significant positive
correlation between the number of uNKs and the number of
live birth (r=0.463) (p=0.001). Correlation coefficients of
parity, live birth, miscarriages, and uNK of the patient group
are shown in Table 2.

Discussion

The endometrial leukocyte population consists of T-cells,
macrophages, and natural killer cells. T-cells constitute 45% of
leukocytes in the proliferative phase. Although their numbers
remain constant throughout the cycle, their rate in proliferative
phase is higher compared with other types of leukocytes. The
most important leukocyte population in the endometrium
comprises uNK cells. These lymphocytes contain the NK cell
surface antigen CD56. During the implantation, large granular
lymphocytes constitute 70-80% of the leukocyte population,
and if conception occurs, their number increases more. UNK
cells are particularly abundant in the uterus at the time of
implantation and are in close contact with placental trophoblast
cells. UNK cells have a major role in both implantation and the
development of the placenta and vascularization. It limits the
trophoblast invasion to decidua. In the absence of implantation,

Table 1. Patient demographics and comparison of the number of
endometrial CD56+ NK between groups

Implantation | Controls
failure (n=25) | (n=25)

Age (years) 33.54£5.6 344453  0.224
No. of deliveries 0 2 (1-7) <0.001
No. of miscarriages 0 2.0(1-3) <0.001
ulNK 10.5£10.5 19.2+11.2 0.003

uNK: Uterine natural killer

ulNK cells undergo apoptosis and are therefore thought to play
a role in the initiation of menstrual bleeding. UNK cells also
secrete several growth factors involved in angiogenesis, such as
VEGF, placental growth factor, and angiopoietin-2.

Giuliani et al.® found that the number of endometrial CD56+
cells was not significantly different in women with recurrent
pregnancy loss. By contrast, Quenby et al.”” demonstrated that
the mean count of uNK cells was significantly higher in women
with recurrent pregnancy loss than women with had a live birth
history. Clifford et al.® also described increased expression of
ulNK in 29 women with recurrent pregnancy loss. Similarly,
in the current study, there was a positive correlation between
the number of miscarriages and the amount of endometrial
CD56+ cells. There was also a positive correlation between the
number of live births and the number of endometrial CD56+
cells. Different etiologies except for reduced uNK, such as
chromosomal abnormalities, could be a reason for miscarriage.
Sacks and Finkelstein® found that uNK numbers increased
dramatically from about 5% of stromal cells in the follicular
and early luteal phases of the menstrual cycle to 30-40%
of stromal cells in the mid and late luteal phases when
implantation occurred. Gaynor and Colucci’® indicated that
uNK numbers increased further to as much as 70% of stromal
cells if implantation occurred. The current study demonstrated
that there was a positive correlation between the number of
live births and the number of endometrial CD56+ cells, and
there was also a significantly reduced density of CD56+ cells
in women with recurrent implantation failure. In contrast,
Tuckerman et al."V found that the high density of CD56+ cells
in the endometrium of women with RIF was directly involved
in implantation duration. Additionally, Santillan et al."? found
a higher density of endometrial CD56+ cells in women with RIF
than in controls. They suggested that testing for endometrial
NK cells might be helpful in women with idiopathic RIF during
the luteal phase.

We acknowledge that the small sample size, retrospective
nature, and lack of the chromosome analysis of the miscarriage
tissues are the main limitations of the study. Increasing the
number of patients and including other subgroups of CD 56+
cells to the study may help explain the mechanism.

Table 2. Correlation coefficients of parity, live births, miscarriages, and uNK of the patient group

Miscarriages

_—

Parity <0.001 0.870
Live birth 0.870 <0.001 1.000
Miscarriages 0.963 <0.001 0.827
uNK 0.476 <0.001 0.463

uNK: Uterine natural killer
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<0.001 0.963 <0.001 0.476 <0.001
<0.001 0.827 <0.001 0.463 0.001
<0.001 1 <0.001 0.430 0.002
0.001 0.430 0.002 1 <0.001
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Conclusion

Implantation failure is a multifactorial problem of reproductive
medicine. However, the mechanism of this process is still not
fully understood. The results of our study suggest that uNKs
play a role in the progress of normal pregnancy and reduced
uNK cell numbers were associated with implantation failure.
We believe that further studies will explain the role of these
cells in the etiology.
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Comparison of intramuscular versus subcutaneous
aqueous progesterone for luteal phase support in
artificially prepared frozen embryo transfer cycles

Hormon replasmani ile hazirlanmis dondurulmus embriyo transfer
sikluslarinda intramuskiiler progesteron ve su bazlh subkiitanoz
progesteronun luteal faz destegi acisindan karsilastirilmasi
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® Mustafa Bahcecil
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Abstract

Objective: Cryopreservation of embryos for future transfer attempts has noticeably increased in the last decade, especially due to the technological
developments in in vitro fertlization (IVF) laboratories. In parallel, different progesterone (P) replacement regimens preceding artificially prepared frozen
embryo transfer (AC-FET) attempts, especially with respect to the route of application and dosing scheme, have been widely argued so far. We aimed to
provide more information about the efficacy profile of novel subcutaneous aqueous progesterone (SP) in AC-FET cycles.

Materials and Methods: This retrospective, single-centre cohort study included a total of 507 AC-FET cycles performed between June 2018 and April
2020. Three hundred forty-nine (68.8%) patients received 50 mg of intramuscular progesterone as once daily, 158 (31.2%) patients received 25 mg of SP
as twice daily. Only, the first and single blastocyst transfers from the same cohort were accepted. The inclusion criteria were as follows: females aged <37
years, body mass index 218 kg/m? and <35 kg/m?, sperm concentration 25x10%mL. Pre-implantation genetic testing cycles were not included. The primary
outcome was the live birth rate (LBR).

Results: The number of previous IVF attempts, type of infertility, peak estradiol (E2) levels, the total number of retrieved oocytes, mature oocytes, and the
number of 2PN was significantly different between the groups. Positive pregnancy (p=0.474) and clinical pregnancy rates (p=0.979), LBR (p=0.404), and
missed abortion rates (p=0.144) were comparable between the groups. The total number of oocytes [adjusted odds ratios (AOR)=1.024, 95% confidence
interval (CI): 1.002-1.047; p=0.03)], endometrial thickness (AOR=1.121,95% CI: 1.003-1.253; p=0.044), and cryopreservation day 5/6 (AOR=0.421, 95%
CI: 0.226-0.788; p=0.007) achieved statistical significance following binary logistic regression analysis. However, P administration type did not achieve
statistical significance (p=0.731).

Conclusion: As a novel option, SP has comparable efficacy in pregnancy outcomes and may be accepted as an alternative for luteal phase support in AC-
FET cycles.

Keywords: Subcutaneous aqueous progesterone, intramuscular progesterone, artificially prepared frozen embryo transfer

Oz

Amac: Son on yilda, ozellikle in vitro fertilizasyon (IVF) laboratuvarinda meydana gelen teknolojik gelismeleri takiben, embriyo kriyoprezervasyonu ve
bu embriyolarn gelecekteki transfer islem sayilar fark edilir bir sekilde artmistir. Buna paralel olarak, hormon replasmani ile hazirlanmis dondurulmus-
cozulmiis embriyo transferi (HR-DCET) 6ncesi uygulanan progesteron (P) yerine koyma tedavileri de, ¢zellikle uygulama yolu ve dozlan acisindan daha

cok tartisilmaya baslanmistir. Bu calismada, yeni bir formtlasyon olan su bazli subktitanoz progesteronun (SP) HR-DCET tedavilerindeki etkinligi hakkinda
daha fazla bilgi edinmeyi amacladik.

PRECIS: Subcutaneous aqueous progesterone is an effective alternative to intramuscular progesterone in artificially prepared frozen embryo
transfer cycles.
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Gerec ve Yontemler: Retrospektif, tek merkezli kohort calismasi olarak dizayn edilen bu calisma, Haziran 2018 ve Nisan 2020 tarihleri arasinda yapilan
507 tane HR-DCET siklusunu icermektedir. Hastalarin 349'unda (%68,8) 50 mg intramuskler progesteron gunde bir defa, 158'inde (%32,2) ise 25 mg
SP gunde iki defa kullanildi. Ayni tedavi siklusunda elde edilen ve dondurulan blastokistlerden sadece bir tanesinin transferi degerlendirmeye alindi. Aym
hastanin tekrarlayan tedavi sikluslan calismaya dahil edilmedi. Dahil edilme kriterleri; kadin yas1 <37, viicut kitle indeksi 218 kg/m?* ve <35 kg/m?, sperm
konsantrasyonu 25x10°%mL, olarak kabul edildi. Preimplantasyon genetik tami uygulanan sikluslar degerlendirme dis1 birakild1. Birincil olarak canli dogum
oranlan (LBR) ele alindu.

Bulgular: Onceki IVF deneme sayisy, infertilite tipi, zirve serum estradiol (E2) degerleri, toplanan oosit sayist, metafaz 11 ve 2PN sayilari gruplarda anlamh
farklilk gosterdi. Pozitif gebelik (p=0,474), klinik gebelik (p=0,979) ve LBR (p=0,404) ve ayni zamanda bozulmus gebelik oranlar (p=0,144) gruplarda
benzerdi. 1kili lojistik regresyon analizinde toplanan oosit sayist [ayarlanmus risk oram (AOR)=1,024, %95 guven araligi (CD): 1,002-1,047; p=0,03)],
endometriyal kalinlik (AOR=1,121, %95 CI: 1,003-1,253; p=0,044) ve kriyoprezervasyon gintt (AOR=0,421, %95 CI: 0,226-0,788; p=0,007) istatistiksel
olarak anlamh bulundu. Fakat, kullanilan P tipi LBR sonuclarinda anlambh bir fark yaratmadi (p=0,731).

Sonug: SP enjeksiyonlar gebelik sonuclari uzerinde karsilastirilabilir bir etkiye sahiptir ve HR-DCET sikluslarinda alternatif bir tedavi olarak kabul edilebilir.

Anahtar Kelimeler: Subkiitanoz progesteron, intramiiskiiler progesteron, dondurulmus-¢ozulmiis embriyo transferi

Introduction

Almost 37 years ago, the first human pregnancy was reported
following frozen embryo transfer (FET)". Following the
developments in the in vitro fertilization (IVF) field, the
cryopreservation of embryos and subsequent FET strategy has
doubled in the last decade®. Artificial endometrial preparation
is one of the methods used for FET cycles and has been found
as successful as the other approaches™. In these cycles, minimal
monitoring is required, and the timing of embryo transfer and
initiation of progesterone (P) is more flexible®”. Therefore,
it allows both the physicians and embryology staff to easily
organize daily business planning.

Exogeneous P replacement is preceded by
supplementation and its use is mandatory to prepare the

endometrium for successful implantation and the survival

estrogen

of the pregnancy®. Exogeneous P can be administered by
different routes: intramuscular, vaginal, oral, rectal, and
recently, subcutaneous. Oral micronised P formulations are
exposed to the first-pass effect within the liver, hence they have
a low effect profile®. Vaginal formulations such as capsules,
gels or suppositories showed a similar efficacy profile when
compared with each other or by the intramuscular route™.
However, debates regarding the method of application, the
timing for luteal phase support (LPS), and doses are ongoing"'®.
Oil-based intramuscular progesterone (IMP) preparations are
painful and may cause serious adverse effects such as skin
inflammation and sterile abscesses, but they have been found
to decrease subendometrial uterine contractility better than
vaginal progesterone (VP), and this positive effect has been
related to increased pregnancy outcomes and decreased rates
of embryo displacement following the attachment process'?.
In the light of new technological developments, subcutaneous
aqueous progesterone (SP) has gained a more hydro-soluble
and absorbable state by the addition of B-cyclodextrin®®. Two
randomized controlled trials (RCT) conducted on fresh transfer
cycles compared the efficacy of SP and VP and reported similar
ongoing pregnancy rates (OPRs) and live birth rates (LBRs)
U319 Regarding the degree of acceptance and satisfaction, the
authors found significantly increased acceptance rates for the
SP route compared with VP!>,

The use of SP continues to gain popularity in our daily practice.
Today, most physicians use VP or IMP regimens, alone or in
combination, for LPS. Currently, there are insufficient data on
the effectiveness of the new formulation in artificially prepared
FET (AC-FET) cycles. Therefore, in our study, we aimed
to contribute to the literature by comparing two different P
replacement regimens, SP vs. IMP, in elective, single blastocyst
AC-FET cycles.

Materials and Methods

Design

In this retrospective, single-center cohort study, we reviewed
the pregnancy outcomes of 507 AC-FET cycles, performed
between June 2018 and April 2020 in Bahceci Fulya IVF centre.
The reason for choosing the time interval in this way was the
introduction of the SP formulation in Turkey in June 2018.
Ethics approval was obtained from the institutional review
board (approval number: 59, date: 21/03/2020). Based on our
experience and reports in the literature, we switched to the
freeze-all and subsequent FET strategy in all IVF cycles in 2013
due to its superior reproductive outcomes compared with fresh
transfer!®!”. Only the first single blastocyst transfers from the
same cohort were included in the study. The eligibility criteria
for the couples were as follows: female age <37 years, body mass
index (BMI) 218 kg/m? and <35 kg/m?, sperm concentration
>5x10° Couples with a history of repeated implantation
failure (>2), recurrent miscarriages (22), past surgery(-ies)
for intrauterine adhesions, submucosal fibroids and mullerian
anomalies (unicornuate, bicornuate, septate uterus) were
excluded from the study. Also, couples carrying chromosomal
abnormalities and preimplantation genetic testing cycles were
not included.

Ovarian Stimulation

The gonadotropin-releasing hormone (GnRH) antagonist
protocol was the preferred method for ovarian stimulation.
On the 2™ or 3 day of the menstrual cycle, gonadotrophin
injections were started by using recombinant follicle-stimulating
hormone (Gonal-F; Merck Serono, Geneva, Switzerland) and/or
highly purified human menopause gonadotrophins (hp-hMG)
(75-150 1U, Merional; IBSA) preparations. The dose regimens
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were designated at the physician’s preference. When the
leading follicle exceeded 13 mm in diameter, 0.25 mg of GnRH
antagonist (Cetrotide; Serono) was started daily until the day
of maturation trigger. Maturation of the oocytes was induced
either with the use of 250 ug of human chorionic gonadotropin
(hCG; Opitrelle, Serono) or 0.2 mg triptorelin (Gonapeptyl,
Ferring). Transvaginal sonography (TV-USG)-guided oocyte
retrieval was performed 35-36 hours later.

Laboratory Process

After the denudation process, each metaphase II oocyte
was injected with sperm using the intracytoplasmic sperm
injection technique and cultured individually in a special pre-
equilibrated culture dish. A fertilization check was performed
16-18 hours after insemination. A single-step media (Irvine
Scientific, CA, USA) was used throughout the blastocyst culture
period. Blastocyst quality assessment was performed on day 5
or 6 by two senior embryologists, with the aid of a morphology-
based three-part scoring system as described previously!?.
Once the embryo reached the expansion degree of at least 3,
vitrification was performed for cryopreservation. Categorization
of blastocysts was as follows: excellent (=3 AA), good (3, 4, 5,
or 6 and AB, AC, BA, BB), poor (3, 4, 5, or 6 and BC, CB, CC,
or CA).

Artificial Preparation of FET Cycle

Endometrial preparation was started on day 2 or 3 of menstrual
bleeding with estradiol valerate pills (Estrofem, Novo Nordisk,
Denmark) at a dosage of 6 mg/day. A stable dosing scheme was
implemented. Follow-up visits were performed between day
10 and 14 of treatment. Endometrial thickness was measured
using TV-USG and blood was drawn to detect serum estradiol
(E2) and P levels. The dosage of E2 pills was increased to 8 mg/
day if the thickness was <7 mm and an additional follow-up
visit was planned within the next seven days for confirmation.
According to the patient’s and physician’s preference, LPS was
initiated either with 50 mg IMP injection (Progestan, Kocak
Farma, Turkey) once per day, or with 25 mg of SP (Prolutex,
IBSA, Switzerland) injections, twice daily. The first dose of IMP
was injected between 4 and 7 pm, and subsequent doses were
repeated every 24 hours at the same time interval. For the SP
injection, the first dose was injected between 8 am and 10 am,
and the second dose was injected 12 hours later. The same
scheme was followed every day. In our daily routine, all transfers
are performed between 4 pm and 7 pm. Accordingly, FET was
performed following the 5" dose of IMP and the 11" dose of SP
administration. Serum p-hCG levels were measured 12 days after
FET and levels 25 IU were accepted as positive. Afterwards, E2
replacement was stopped at the 6™ week of pregnancy, whereas
P was continued until 10 weeks in both arms.

Outcomes

Primary outcome was the LBR per embryo transfer. Clinical
pregnancy (CP) was defined as the confirmation of an
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intrauterine gestational sac at 6-7 weeks of pregnancy. Missed
abortion (MA) was defined as a CP loss before 20 weeks’
gestation.

Statistical Analysis

For the first step, the Kolmogorov-Smirnov and Shapiro-Wilk
tests were performed to understand whether the continuous
variables followed a mnormal distribution. Accordingly, the
median (quartile 1- quartile 3) values of these variables were
reported in the tables. Afterwards, the independent samples
median test was run to determine if there were differences in
continuous parameters between patients in the two treatment
groups. The chi-square test was performed to test the
significance of each categorical parameter and the results were
reported as percentages.

A binary logistic regression model was performed regarding
outcomes to determine whether a patient was having a live
birth. In this model, female age, duration of infertility, sperm
concentration, type of infertility, total number of retrieved
oocytes, endometrial thickness, cryopreservation day (D5 or
D6), blastocyst quality (excellent, good, poor), peak E2 levels
in FET and type of P administration (IMP or SP) were allocated
as independent variables. The backward conditional procedure
was used and variables that were not statistically significant
were removed from the model. The final binary logistic model
reported only the statistically significant parameters. To
measure the effect of each significant variable, both unadjusted
and adjusted odds ratios were reported. Unadjusted odds ratios
(UAOR) indicated the effect of each variable when all of the
other factors were eliminated and only the specific variable
was taken into consideration. Adjusted odds ratios (AOR) were
calculated when all the significant independent variables were
taken into account, simultaneously.

Results

All 507 patients in our study were assigned to one of the two
LPS alternatives. IMP was used in 349 (68.8%) AC-FET cycles
and SP was used in 158 (31.2%) AC-FET cycles. Two groups
were matched concerning demographics and embryologic
parameters as shown in Table 1. Accordingly, the median
values of the number of previous IVF attempts, peak E2 levels,
the total number of oocytes, mature oocytes, and the number of
2PN zygotes were significantly different between groups.

Table 2 displays the characteristics of AC-FET cycles and
pregnancy outcomes. As shown, the only parameter to reach
statistical significance was the peak E2 levels, which were
measured on the day of or one day before the initiation of P
replacement (p=0.025). There were no significant differences
between groups, regarding positive pregnancy rates (p=0.474),
CP rates (p=0.979), LBRs (p=0.404), and MA rates (p=0.144).
Binary logistic regression analysis was performed to determine
the independent variables, those which had a significant
effect on live birth outcome (Table 3). The final model was
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Table 1. Demographics, clinical and embryologic parameters

w3 5P (n=159

Female age
BMI (kg/m?)
Duration of infertility
Previous IVF attempts

Sperm concentration (10%mL)

Type of infertility

Female

Male

Unexplained (UEI)
Combined

Total dose of gonadotropins (IU)
Peak E2 levels (pg/mL)
Total number of oocytes
No. of mature oocytes

No. of 2PN

Fertilization rate (FR)
Blastulation rate (per 2PN)

Values are reported as median (Q,-Q,).

30 (27-32)

24.11 (21.48-27.46)
3(2-4)

0 (0-0)

78 (39.8-135)
132/349 (37.8)
62/349 (17.8)
135/349 (38.7)
20/349 (5.7)

2250 (1837.5-2700)
1978 (1408.5-2962.5)
12 (9-20)

10 (7-16)

9 (6-13)

84.21 (75-92.45)
44.44 (32.22-60)

Independent samples median test was used to test the median value between the IMP and SP groups.
*statistically significant p-value at the a=5% level, IMP: Intramuscular progesterone, BMI: Body mass index, IVE: / vitro fertlization

Table 2. Properties of FET cycles and pregnancy outcomes

Endometrial thickness (mm)
Cryopreservation day

Day 5

Day 6

Blastocyst Quality

Excellent

Good

Poor

Peak E2 levels in FET (pg/mL)
Positive pregnancy (%)
Clinical pregnancy (%)
Missed Abortus (%)

Live birth (%)

IMP
9.4 (8.3-10.65)

317/349 (90.8)
32/349 (9.2)

131/349 (37.5)
125/349 (35.8)
93/349 (26.6)
228 (182-308.5)
273/349 (78.2)
250/349 (71.6)
45/273 (16.5)
205/349 (58.7)

% test was used to test the proportions between the IMP and SP groups for categorical variables.

*statistically significant p-value at the 0=5% level.

29 (26-32)

22.86 (20.7-27.09)
3(2-5)

0 (0-0)

67.75 (30-121.25)
47/158 (29.7)

38/158 (24.1)

71/158 (44.9)

2/158 (1.3)

2250 (1931.25-2793.75)
2710.5 (1754.75-4220.5)
16 (11.75-22)

13 (10-18.25)

11 (7-15.25)

83.33 (73.60-91.83)
43.65 (29.64-64.39)

9.7 (8.88-11)

143/158 (90.5)
15/158 (9.5)

65/158 (41.1)
61/158 (38.6)
32/158 (20.3)

253 (187.75-330.50)
128/158 (81)
113/158 (71.5)
14/128 (10.9)
99/158 (62.7)

0.305
0.073
0.913
0.003"
0.475

0.017*

0.850
<0.001*
0.002*
0.003*
0.001*
0.843
0.687

0.224

0.907

0.301

0.025*
0.474
0.979
0.144
0.404

Independent samples median test was used to test the median value for continuous values, FET: Frozen embryo transfer, SP: Subcutaneous aqueous progesterone, IMP: Intramuscular

progesterone

statistically significant, ¥? (2)=18.373, p<0.001. The model
explained 4.8% (Nagelkerke R?) of the variance in live births

and correctly classified 62.1% of cases. As shown in Table 3,
UAOR and AOR concluded that variables such as the total
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Table 3. Logistic regression model on live birth outcome

95% CI for OR

b Walpvaue OR L lover Upper

Total no. of oocytes 0.024
Endometrial thickness 0.114
Cryopreservation day

Day 5 Reference
Day 6 -0.864

4.715
4.040

7.338

0.030 1.024 1.002 1.047
0.044 1.121 1.003 1.253
0.007 0.421 0.226 0.788

Abinary logistic regression model was used with a backward conditional procedure. The outcome variable was taken as having a live birth or not. References category on the cryopreservation

day was taken as day 5.

*statistically significant p-value at the a=5% level, CI: Confidence interval, OR: Odds ratio

number of retrieved oocytes, endometrial thickness, and
cryopreservation day were statistically significant both when
considered separately and when taken into analysis at the same
time. AC-FET cycles using day 6 cryopreserved blastocysts
resulted in a 57.9% less likely live births compared with day
5 blastocyst transfers [(AOR=0.421, 95% confidence interval
(CD): 0.226-0.788; p=0.007)]. It is also shown that when the
total number of retrieved oocytes increased by one unit, patients
were 1.024 times more likely to have a live birth, and similarly,
when the endometrial thickness increased by one unit, patients
were 1.121 times more likely to have a live birth (AOR=1.024,
95% CI: 1.002-1.047; p=0.03 and AOR=1.121,95% CI: 1.003-
1.253; p=0.044, respectively). P administration type did not
achieve statistical significance (p=0.731).

Discussion

As far as we know, this is the first study to compare the clinical
efficiency profiles of the novel aqueous SP formulation and
IMP in AC-FET cycles. The results of our study showed non-
inferior pregnancy outcomes of 50 mg daily SP administration
in women undergoing AC-FET compared with IMP.

For many years, owing to its insoluble properties, the only
way to administer the synthetic progesterone hormone was
through intramuscular injections. Although it has many
adverse effects and causes discomfort, most studies used IMP
as a reference when comparing other formulations due to its
reliable contributions to pregnancy outcomes®??. The aim
of producing a new injectable P formulation was to provide
the advantage of existing parenteral injection on pregnancy
results, and to eliminate its adverse effects, complications, and
negative effects on patient comfort***>. For this purpose, Sator
et al.?® assessed the bioavailability of the novel SP formulation
in comparison with oil-based IMP among postmenopausal
and reproductive-aged women. Irrespective of the route of
administration (i.m. and s.c.), serum maximum concentrations
(Cmax) of SP product were 3-4 times higher than the Cmax
of the oily IMP (p<0.001). Moreover, Tmax (time to achieve
Cmax) was 7 times shorter in the SP group. Regarding the
safety profiles, the authors reported lower frequency and
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shorter duration of adverse effects, those related to hormonal
changes and injection site reactions. In another valuable study,
histologic changes caused by two different dosing regimens,
25 mg/daily and 50 mg/daily, of SP were investigated via
endometrial sampling®”. The authors reported adequate pre-
decidual transformation within the endometrial specimens
of the entire cohort and concluded that the new formulation
was a valid option for LPS. From the clinical point of view, the
narrow BMI range (>19 and <25 kg/m?) in the study should
be interpreted with caution and further well-designed studies
could give more accurate information, especially in overweight
and obese women.

There is still no consensus on the best route of P administration
for replacement in AC-FET cycles. According to a Cochrane
review, there was no significant difference between VP and IMP
in terms of CP, MA rates, and LBRs®®. However, the authors
declared that the results were insufficient to draw a definite
conclusion due to the heterogeneity between the included
studies. In a more recent analysis in which VP and IMP were
compared in FET cycles, similar pregnancy outcomes were
reported®??. By contrast, Devine et al.®% reported decreased
OPRs only in the VP group when compared with VP plus IMP
and IMP only, and they terminated the randomization arm
due to increased SA rates (47%, 30%, and 23%, respectively,
p<0.001). The broad range of age selection criteria (18-48
years) and the nine-day use of VP before FET should be taken
into account. In another study, significantly lower rates of CP
and live births were reported in the VP group following day 3
FET.

The main limitations of the study were the use of the slow
freezing technique for cryopreservation and the 3™ day
embryo transfers instead of blastocyst-stage transfers. Similar
to the inconsistent results mentioned in the above studies,
using oral dydrogesterone for FET cycles also needs further
investigation®! 2.

As all IVF practitioners know, daily gonadotropin injections
are made throughout the stimulation phase of IVF treatments.
Therefore, patients are familiar with subcutaneous injection
attempts and feel safe while self-administering SP"». Moreover,
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the lesser injection site pain is an advantage of SP, probably
related to its water-soluble content". Another advantage of
SP use is preventing the messy discharge reported with VP
application.

Study Limitations

The major weaknesses of our study are its retrospective design
and lack of randomization for the type of P formulations. Its
retrospective nature is also the greatest obstacle to reaching
information about patient comfort. The main reason for the
small sample size is that the SP form started to be used in our
country approximately two years ago. We designed this study
in patients who were aged younger than 37 years to alleviate
the risk of aneuploidy, which might give rise to increased rates
of abortions. Four hundred eighty out of 507 (94.6%) patients
in the study were aged younger than 37 years. Due to the legal
restrictions in our country, we included only single blastocyst
transfers. We believe that the strict inclusion and exclusion
criteria helped us to generate homogenous groups and detailed
analysis of the variables added strength to our work.

Conclusion

This study provides clinical evidence that the newly developed
SP formulation has a comparable efficiency profile on pregnancy
outcomes and is a strong candidate for LPS in AC-FET cycles.
Future prospective studies and RCT are needed to clarify the
best way regarding various P replacement regimens.
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solution for patients with cancerophobia? A pilot study
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Abstract

Objective: To investigate whether letrozole priming could be used efficiently in patients undergoing in vitro maturation (IVM) as compared with follicle-
stimulating hormone (FSH) priming.

Materials and Methods: This is a retrospective analysis of 63 patients who underwent IVM due to the high risk of Ovarian Hyperstimulation syndrome
(OHSS) (n=39), cancerophobia (n=16), and desire for IVM after failed in vitro fertilization attempts (n=8). Forty-two patients received FSH priming and
21 patients received letrozole priming.

Results: The patients who had FSH or letrozole priming were statistically similar with respect to age, body mass index, duration of infertility, basal antral
follicle count, serum anti-Miillerian hormone levels, and IVM indications (p>0.05 for all). When compared with the FSH priming group, the number of
germinal vesicle oocytes, metaphase II and fertilized oocytes were significantly higher (p=0.003, p=0.001, and p=0.016, respectively), but the number of
metaphase I oocytes was significantly lower in the letrozole priming group (p=0.002). The patients who received FSH and letrozole priming had statistically
similar rates of implantation (33.3% vs 37.0%, p=0.709), clinical pregnancy (31.5% vs 33.3%, p=0.848), twinning (1.9% vs 3.7%, p=0.611), and live birth
(24.1% vs 29.6%, p=0.682).

Conclusion: Potential indications for IVM include patients with increased risk for OHSS and contraindication for hyperestrogenism. Aromatase inhibitors
can be used to preserve the fertility of patients with estrogen-sensitive cancers. Letrozole priming appears to be an efficient approach in patients who
undergo IVM, with likely less cost than FSH priming.

Keywords: Cancerphobia, in vitro maturation techniques, letrozole, oocytes, Ovarian Hyperstimulation syndrome, pregnancy

Oz

Amac: Bu calisma, in vitro maturasyona (IVM) giren hastalarda letrozol kullaniminin etkinliginin foliktl uyarict hormon (FSH) ile énciillenmis uygulama
ile karsilastirlmasini arastirmay1 amaclamaktadir.

Gerec ve Yontemler: Bu retrospektif calisma, yuksek Yumurtalik Hiperstimtlasyon sendromu (OHSS) riski (n=39), kanserfobisi (n=16) ve basarisiz
tip bebek tedavisi sonrast IVM denemk isteyen (n=16) IVM’ye giren 63 hastanin analizidir. Kirk iki hasta FSH ile oncullenmis, 21 hasta ise letrozol ile
oncullenmistir.

Bulgular: FSH veya letrozol onctillenmis olan hastalar yas, viicut kitle indeksi, infertilite stiresi, bazal antral folikiil sayisi, serum anti-Mtllerian hormon
seviyeleri ve IVM endikasyonlar acisindan istatistiksel olarak benzerdi (ttimit icin p>0,05). FSH oncullenmis grupla karsilastinldiginda, letrozol 6ncullenmis
grupta germinal vezikul oositleri, Metafaz II ve dollenmis oositlerin sayist anlamli olarak daha yiksekti (sirasiyla p=0,003, p=0,001 ve p=0,016); ancak
Metafaz I oositlerinin sayisi letrozol onctillenmis grubunda anlamh olarak daha dustiktu (p=0,002). FSH ve letrozol onctllenmis hastalarda istatistiksel

PRECIS: Letrozole priming in vitro maturation protocol has promising results in cases with cancerphobia and patients with history of OHSS. The
outcomes are comparable with FSH priming IVM.
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olarak benzer implantasyon oranlar1 (%33,3’e karst %37.,0, p=0,709), klinik gebelik (%31,5% karst %33,3, p=0,848), ikiz gebelik (%1,9’a kars1 %3,7,

p=0,611) ve canh dogum (%24,1’e kars1 %29,6, p=0,682) gozlenmistir.

Sonuc: IVM icin potansiyel endikasyonlar; artmis OHSS riski ve hiperinsulinizm icin kontrendikasyon olmasidir. Aromataz inhibitorleri ostrojen sensitif
kanserlerde fertilite koruma amach kullanilabilmektedir. Letrozol ile 6énciilleme IVM tedavisine giren hastalarda etkin bir yaklasim olarak gorilmekte ve

FSH onctillenmis tedaviden olasilikla daha uygun maliyette olmaktadir.

Anahtar Kelimeler: Kanserfobi, in vitro maturasyon teknikleri, letrozol, oositler, Ovarian Hiperstimulasyon sendromu, gebelik

Introduction

In vitro maturation (IVM) refers to the retrieval of
immature oocytes from antral follicles, with the final stages
of meiosis completed during in vitro culture. Potential
indications for IVM include patients with increased risk for
Ovarian Hyperstimulation syndrome (OHSS), patients with
limited time for ovarian stimulation, and patients with a
contraindication for elevated concentrations of estradiol"~.
The primary benefits of IVM are the reduction in gonadotropin
exposure, the subsequent decrease in the risk of OHSS, and
facilitation of oocyte retrieval in oncology patients who need
to undergo gonadotoxic treatment without adequate time for
ovarian stimulation®®. Another benefit of IVM is the avoidance
from ovarian stimulation-related hyperestrogenism in oncology
patients with hormone-sensitive tumors“>.

Letrozole is an aromatase inhibitor that blocks the conversion
of androgens into estrogens in the ovarian milieu®. Letrozole
exerts its primary action by increasing endogenous secretion
of follicle-stimulating hormone (FSH) and a secondary action
by giving rise to a hyperandrogenic microenvironment, which
triggers the development of primordial follicles”. Therefore, it
has been hypothesized that letrozole could be used to achieve
ovarian stimulation in women with hormone-sensitive tumors
without exposing them to sustained elevated estrogen levels®.
The avoidance from hyperestrogenism might also help to
relieve the anxiety of infertile women who might be concerned
about the long-term probability of developing estrogen-
sensitive cancers while they are undergoing an assisted
reproductive cycle®'®. On the other hand, the emergence of
a hyperandrogenic microenvironment might be beneficial in
cases of oocyte maturation arrest+!?.

This study aimed to investigate whether letrozole priming
could be used efficiently for patients who were to undergo IVM
treatment due to a high risk of OHSS, desire for IVM or fear for
estrogen-sensitive cancers.

Materials and Methods

This is a retrospective analysis of 63 patients who underwent
IVM treatment due to the high risk of OHSS (n=39), fear for
estrogen-sensitive cancers (n=16), and desire IVM after IVF
failure (n=8) at Samsun Medicana International Hospital between
September 2017 and January 2020. The primary risk factors
for OHSS included young age (<33 years), polycystic ovaries
on transvaginal ultrasonography (>24 antral follicles), and
previous OHSS"?. The women with cancerophobia were those
with Polycystic Ovary syndrome (PCOS) who had fibrocystic
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breast disease (n=10), a family history of breast cancer (n=3),
and family history of endometrium cancer (n=3). This study was
approved by the Institutional Review Board of the study center
(approval no: 3/2020) and conducted in accordance with the
ethical principles outlined in the Declaration of Helsinki. All
participants gave written informed consent.

Forty-two  patients received FSH- human chorionic
gonadotropin (hCG) priming and 21 patients received
letrozole-hCG priming. Cancerophobia in the letrozole priming
group was related to fibrocystic breast disease (n=5), positive
family history of breast cancer (n=1) or endometrial cancer
(n=1). Patients with hyperprolactinemia, Cushing’s syndrome,
non-classic congenital adrenal hyperplasia, adrenal and ovarian
androgen-secreting tumors were excluded. Women whose
partners had azoospermia, cryptozoospermia, and severe
oligoasthenoteratozoospermia were also excluded.

Gonadotropin and Letrozole Priming

The standard protocol for IVM indicated FSH-hCG priming at
the study center, as previously described"®. IVM with letrozole
priming was used only for the aforementioned indications.
Beginning on the 3 day of a spontaneous or an induced
menstrual cycle, 21 patients had a daily dose of 5 mg letrozole
(Femara®, Novartis, Basel, Switzerland) for 3 days, and 42
patients received recombinant FSH (Gonal-f®, Merck-Serono,
Geneva, Switzerland) at a daily dosage of 75 IU for 3 days. Either
10,000 IU of urinary hCG (Pregnyl®, Organon, Amsterdam,
Netherlands) or 250 pg recombinant hCG (Ovitrelle®, Serono,
Geneva, Switzerland) was administered when the leading
follicle size was 10 to 12 mm and endometrial thickness was at
least 8 mm on transvaginal ultrasonography in the mid-sagittal
plane. Under the guidance of transvaginal ultrasonography,
oocyte pickup was performed using a 17-gauge double-lumen
aspiration needle with an aspiration pressure of 80 mmHg 36-
38 hours after hCG administration.

In Vitro Maturation

Follicular aspirates were collected into 14 mL Falcon tubes
(Falcon, Code 352001), which were kept at 37 °C and filtered
using a strainer (Falcon-70 pm pore size-, Code 352350). Under
a stereomicroscope (Olympus SZ 61, Shibuya, Tokyo, Japan),
oocytes were isolated into the perimeter of a Falcon center-
well dish containing flushing medium without heparin and
subsequently incubated for two to three hours in IVM media.

Upon completion of oocyte collection, the final medium was
prepared using commercially available IVM medium (Vial
2 Medi-Cult IVM System), 0.5 mL of patient serum, 50 uL
FSH prepared from a stock solution of 0.075 TU/mL (75 TU
GONAL-f was diluted with 10 mL IVM medium and 5 pL hCG,
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and then incubated at 37 °C and 6% CO, and 5% O,. After
incubation in LAG medium, oocytes were placed equally in the
wells of a four-well dish (Nunc, Roskilde, Denmark) containing
0.6 mL of final IVM medium covered with liquid paraffin and
incubated for 26-28 hours. Nuclear maturity of oocytes was not
assessed any further.

Intracytoplasmic Sperm Injection

Intracytoplasmic sperm injection (ICSI) was performed in all
IVM cycles. The spermatozoa were prepared using a three-layer
PureSperm gradient (Codes PSB 100 and PS100-100, Molndal,
Gothenburg, Sweden). Removal of the cumulus and corona
cells was performed in a hyaluronidase-containing medium
using Pasteur pipettes after a 26-28 h incubation period. The
oocytes were then transferred to U-IVF medium for culture.
All ICSI procedures were performed in Falcon Petri dish with
droplets of PVP containing medium for sperms (Vitrolife, Code
10111, 5x0.1 mL) and droplets of flushing medium without
heparin for oocytes.

When the ICSI procedure was completed, the oocytes were
placed into ISM 1 medium for culture. After the oocyte
fertilization was evaluated in droplets of ISM 1 medium,
incubation of fertilized oocytes was continued for 24-hours
(which made up 48-hours in total). The first fertilization check,
which occurred 16-18 h after ICSI was determined by the
presence of two distinct pronuclei and two polar bodies within
the oocytes in ISM 1 medium through an inverted microscope
at x200 magnification. This was repeated 24 hours later.

The classification system introduced by Veeck was used for
the evaluation of embryo grade on the third day of culture.
The embryos were graded as follows: Grade 1 - embryo with
blastomeres of equal size, no cytoplasmic fragments; Grade 2
- embryo with blastomeres of equal size, minor cytoplasmic
fragments or blebs: Grade 3 - embryo with blastomeres of
distinctly unequal size, none or few cytoplasmic fragments.
Embryo transfer was performed using a Wallace embryo transfer
catheter (Wallace, UK) under abdominal ultrasonography
guidance and placed 1.5 to 2.5 cm from the fundus. Women
aged younger than 35 years could only have a single embryo
transferred, and a maximum of two embryos could be transferred
to women aged over 35 years. Taking endometrial thickness into
consideration, fresh embryo transfers were performed on day
3 or day 5. To prepare the endometrium for embryo transfer,
an oral estrogen tablet was administered at a daily dosage of 4
mg (Estrofem®, Novo Nordisk, Bagsvaerd, Denmark) beginning
from the third day of menstrual cycle. Luteal phase support
was begun the day following OPU, which was provided with
a vaginal progesterone capsule at a daily dosage of 200 mg
(Progestan®, Kogak Farma, Istanbul, Turkey). Estrogen tablets
and progesterone capsules were continued until the first fetal
heartbeat was detected.

Clinical pregnancy was defined as the presence of at least one
gestational sac in the uterus. No IVM cycles were cancelled in
this study.

Statistical Analysis

Collected data were analyzed using the Statistical Package
for the Social Sciences version 22.0 software (SPSS IBM Inc.,
Armonk, NY, USA). Continuous variables are expressed
as mean + standard deviation and categorical variables are
denoted as numbers or percentages. Continuous variables
were compared using Student’s t-test or the Mann-Whitney
U test, whereas categorical variables were compared using the
chi-square test. Two-tailed p values <0.05 were regarded as
statistically significant. A post-hoc analysis was performed to
determine that a cohort size of 63 women (undergoing IVM
for minimizing OHSS risk and preventing oocytes maturation
arrest) had 67.6% power to detect a difference at the 0.05
significance level.

Results

Table 1 compares the baseline characteristics of the 21 patients
who had letrozole priming and 42 patients who received FSH
priming for IVM treatment. There were no significant group
differences in age, body mass index, duration of infertility, basal
antral follicle count, and serum AMH concentrations (p>0.05 for
all). The patients who underwent FSH and letrozole priming were
also statistically similar in the aspect of IVM indications (Table 2).
Table 3 summarizes the laboratory findings of the patients.

Table 1. Baseline characteristics of the patients

FSH Letrozole
priming priming

Age (years) 202+4.8 31.1+4.2 0.129
Body mass index (kg/m?) 27.27+6.02 25.16+4.35 0.159
Duration of infertility (years) — 6+3.19 6.1+3.4 0.87

Antral follicle count (n) 15.7+2.1 7.7+6.6 0.198
Anti-Mullerian hormone (ng/ 556:135  6.04+1.36 0191

mL)

Values are given as mean = SD; FSH: Follicle-stimulating hormone, SD: Standard
deviation

Table 2. Indications for in vitro maturation

FSH Letrozole
priming | priming

Oocyte maturation arrest 4(9.5) 4(19) 0.285
PCOS patients with 0Q14) 7(333) 0306
cancerophobia

Increased risk for OHSS 29(69.1) 10(47.7) 0.099
Young age (<33 years) 3(7.1) - 0.209
Polycystic ovaries on TV-USG 15(35.7) 5(23.8) 0.338
Previous OHSS 11 (26.2) 5(23.8) 0.838

Values are given as number (percentage); FSH: Follicle-stimulating hormone, PCOS:
Polycystic Ovary syndrome, OHSS: Ovarian Hyperstimulation syndrome; TV-USG:
Transvaginal ultrasonography
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Both the FSH and letrozole priming groups were statistically
similar concerning the endometrium thickness on the hCG day,
time to oocyte pick up, retrieved oocytes counts, and single
or double embryo transfers (p>0.05 for all). When compared
with the FSH priming group, a significantly higher number of
germinal vesicle oocytes, metaphase 11, and fertilized oocytes
(p=0.003, p=0.001, p=0.016, respectively) and a significantly
lower number of metaphase I oocytes and grade 3 embyros
were detected in the letrozole priming group (p=0.002,
p=0.007, respectively). The number of three-cell embryos was
also significantly lower in the letrozole priming group when
compared with the FSH priming group (p=0.007).

Table 4 shows the pregnancy outcomes of the patients. The
patients who received FSH and letrozole priming had statistically
similar rates of implantation (33.3% vs 37%, p=0.709), clinical
pregnancy (31.5% vs 33.3%, p=0.848), twin pregnancy (1.9%
vs 3.7%, p=0.611), and live birth (24.1% vs 29.6%, p=0.682).

Discussion

By definition, IVM refers to the maturation of collected immature
oocytes under the influence of hormones that exist within the

Table 3. Laboratory findings of the patients

FSH Letrozole
priming priming

Endometrial thickness at hCG

9.07x1.25 9.63x1.68 0.138

day (mm)

Time to oocytes pick up (days) 13.2+1.8  14.0£1.8  0.123
Retrieved oocytes (n) 12.8+6.8  14.6£3.6 0.273
Germinal vesicle oocytes (n) 3.4+1.0 8.1+6.5 0.003*
Metaphase 1 oocytes (n) 3.8+1.5 2.6+0.7 0.002*
Metaphase II oocytes (n) 6.3+3.1 9.4+2.7 0.001%
Fertilized oocytes (n) 5.5+2.8 6.8+1.5 0.016*
Embryo transfer (n, %) 0.621
Single embryo 30714 15714 -
Double embryo 12 (28.6) 6(28.6) -
Embryo grade (n, %) 0.007*
Grade 1 52.4) 7 (23.8) -
Grade 2 28 (57.1) 15(61.9 -
Grade 3 21 (40.5) 5(14.3) -
Embryo quality (n, %) 0.007*
One-cell embryo 5(4.8) 5(185) -
Two-cell embryos 4024 7(26) -
Three-cell embryos 31 (66.7) 10 (37) -
Four-cell embryos 14 (26.1) 5 (18.5) -

Values are given as mean + SD or number (percentage) as indicated; FSH: Follicle-
stimulating hormone, hCG: Human chorionic gonadotropin, *significant difference, SD:
Standard deviation
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Table 4. Comparison of pregnancy outcomes of two groups

FSH Letrozole
priming priming

Implantation rate per transfer 18/54 (33.3) 10/27 (37) 0.709

Clinical pregnancy rate per

17/54 (31.5)
transfer

9/27 (33.3) 0.848

Singleton pregnancy rate per

16/54 (29.6)
transfer

7/27 (25.9) 0.688

Twin pregnancy rate per

1/54 (1.9)
transfer

1727 3.7)  0.611

Live birth rate per transfer 13/54 24.1) 8/27 (29.6) 0.682

Values are given as number (percentage), FSH: Follicle-stimulating hormone

culture media. Thus, hormones are not administered to patients
undergoing IVF treatment'®!”. However, the general opinion
about IVM is that a short priming protocol with FSH stimulation
increases the chance for oocyte maturation and implantation in
patients with PCOS. This short priming protocol involves the
administration of FSH at a dose of 75 IU to 150 IU for a period
of two to five days. FSH stimulation at the beginning of a cycle
increases the number of immature oocytes retrieved and thus
clinical pregnancy rates in IVM cycles!'®29. Accordingly, this
study adopted an IVM protocol indicating the administration of
recombinant FSH at a dose of 75 IU for three days.

In this study, 16 patients with PCOS refused to receive FSH
priming because they had cancerophobia due to fibrocystic
breast disease and a positive family history for breast and
endometrium cancer. Therefore, priming was performed using
an aromatase inhibitor, namely letrozole, in seven patients with
PCOS.

In this study, the primary indications for IVM treatment
were the avoidance from OHSS and previously failed IVF
desiring IVM. It is well known that IVM is the only assisted
reproduction technique that has been proved to be devoid of
OHSS risk. Recent meta-analyses reported that patients treated
with IVM had significantly higher implantation and clinical
pregnancy rates, as well as significantly lower miscarriage and
cycle cancellation rates®>??. The maturation of human oocytes
is naturally arrested at the germinal vesicle stage when the
oocytes need gonadotropin stimulation and the metaphase 1I
stage when oocytes are waiting for fertilization. A therapeutic
approach for failed IVF could be the IVM of immature oocytes
within culture media enriched with factors necessary for oocyte
maturation'? | if compromised in vivo.

Due to the wide variations in priming protocols, varying
numbers between 8% and 40% have been specified as the
clinical pregnancy rates and live birth rates in IVM cycles*?.
Similarly, our previous study reported clinical pregnancy rates
of 44.6% and 44.7% and live birth rates of 34.9% and 34.2%
for single-embryo transfer and double-embryo transfers in
IVM cycles with FSH priming!?. As for the present study, the
clinical pregnancy and live birth rates were respectively 31.5%
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and 24.1% in IVM cycles with gonadotropin priming. Although
clinical pregnancy and live birth rates tended to be higher in
IVM cycles with letrozole priming (33.3% and 29.6%), there
were no statistically significant differences.

A new indication for IVM has been defined as a convenient
therapeutic approach for infertile patients who have been
diagnosed as scheduled for
oncofertility treatment. The basic rationale for this definition is
the feasibility of IVM for preserving oocytes and embryos and
thus, future fertility, whenever conventional in vitro fertilization
isnot an option. A potential factor that might delay the oncology
treatment can also be avoided because IVM prevents the risk of

having malignancies and

OHSS. Additionally, this technique can be used to replace an
IVF cycle that would otherwise end up with excessive follicular
growth and subsequent cycle cancellation'>2°,

Another advantage of IVM treatment is that it can be started
immediately at any time of the menstrual cycle without
stimulating ovaries. Therefore, IVM emerges as an appropriate
technique for preserving the fertility of oncology patients
in whom the initiation of chemotherapy, radiotherapy or
surgical treatment cannot be delayed"?. Another advantage
of this assisted reproduction technique is that serum estrogen
concentrations remain low throughout an IVM cycle. Therefore,
IVM has been established as a safe and effective method for
fertility preservation in patients with estrogen-sensitive
tumors®>29.,

It is also well known that aromatase inhibitors can be used
as single agents or adjuncts to FSH-containing ovulation
induction regimens for preserving the fertility of patients with
estrogen-sensitive breast cancer. Aromatase inhibitors would
reduce supra-physiologically serum concentrations of estradiol,
suppress local production of estrogen within the tumor tissue,
and induce follicular growth in women with estrogen-sensitive
malignancies. Combining gonadotropins with aromatase
inhibitors would augment the ovarian stimulation without a
profound increase in serum estradiol levels®@”®.

Conclusion

The findings of this study suggest that IVM treatment with
letrozole priming might be an efficient approach for patients who
have a high risk for OHSS or fear for estrogen-sensitive tumors.
However, these findings should be interpreted carefully as their
power is limited by its retrospective design, small cohort size,
technical inadequacy for cryopreservation, and lack of long-
term data. Further research is warranted to clarify the clinical
implications of letrozole priming in IVM cycles. A prospective
study of letrozole-primed IVM should be considered.
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A randomized pilot study of electro-acupuncture
treatment for hysterosalpingography pain relief and
related anxiety

Histerosalpingografi iliskili agr1 ve anksiyetede elektro-
akupunktur tedavisi: Randomize pilot calisma
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Abstract

Objective: To investigate the effect of acupuncture on reducing pain and anxiety related to hysterosalpingography (HSG).

Materials and Methods: A total of 107 patients planned to undergo HSG were randomly separated into 3 groups; the acupuncture group (n=36),
intramuscular diclofenac sodium group (n=35), and control group (n=37). In the acupuncture group, electro-acupuncture was applied to specified points
for 20 mins before the procedure. In the intramuscular diclofenac sodium group, an intramuscular injection of 75 mg diclofenac sodium was applied 30
mins before the procedure. No analgesics were administered to the patients in the control group before intervention. Pain was evaluated with a Visual
Analog scale (VAS) and anxiety with the State-trait Anxiety inventory -state (STAI-S), preoperatively and at specified times postoperatively.

Results: The VAS scores at 1 and 5 minutes after HSG were similar in acupuncture group and intramuscular diclofenac sodium group, and significantly
lower than in the control group. At 30 mins postoperatively, there was no significant difference between the 3 groups in respect of the VAS scores. The
STAI-S scores at 1 hour preoperatively were similar in all the groups (p=0.563). In the comparisons of the STAI-S values at preoperative 5 mins, following
acupuncture in acupuncture group and the diclofenac injection in intramuscular diclofenac sodium group, and at postoperative 30 mins, the acupuncture
group values were determined to be statistically significantly lower than those of the other groups (p<0.001, p<0.001).

Conclusion: Acupuncture has similar effects on the reduction of pain as other analgesics and reduces anxiety. It can therefore be used in HSG in suitable
clinics.

Keywords: Acupuncture, anxiety, hysterosalpingography, pain relief

Oz

Amac: Akupunkturun histerosalpingografiye (HSG) bagh agri ve anksiyeteyi azaltic1 etkisini arastirmak.

Gereg ve Yontemler: HSG cekimi planlanan 107 hasta randomize olarak t¢ gruba ayrildi. Akupunktur grubu (n=36), Intramuskuler diklofenac sodyum
grubu (n=35), kontrol grubu (n=37). Akupunktur grubuna islem oncesi, belirlenen noktalara 20 dakika elektroakupunktur uygulandi. Intramuskuler
diklofenac sodyum grubunda hastalara islemden 30 dakika once 75 mg diklofenac sodyum intramuskiler uygulandi. Islem oncesi ve sonrast belirlenen
zamanlarda Gorsel Anolog olcegi (VAS) agr ve State-trait Anxiety inventory-state (STAI-S) ile anksiyete olctimleri yapild.

Bulgular: HSG'den sonra 1. ve 5. dakika VAS skorlar1 akupunktur ve intramuskiiler diklofenac sodyum gruplarinda birbirlerine benzer ve kontrol grubuna
gore anlamh duzeyde dustuk bulunurken 30. dakikadaki VAS skorlar1 arasinda t¢ grup icerisinde anlaml bir fark yoktu. STAI-S skorlart islemden 1 saat
once tum gruplarda benzer iken (p=0,563). Islem 6ncesi 5. dakikada yani akupunktur grubunda akupunktur sonrast, intramiskuler diklofenac sodyum

PRECIS: Acupuncture has similar effects on the reduction of pain as other analgesics and reduces anxiety.
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grubunda ise diclofenac enjeksiyonu sonrasi ve islem sonras1 30. dakikada saptanan STAI-S degerleri karsilastinldiginda akupunktur grubunda digerlerine

gore daha dustik seviyelerde izlenmistir (p<0,001 ve p<0,001).

Sonuc: Akupunkturun agriy1 azaltici etkisi diger analjeziklerle benzer olmasi ve ilave olarak anksiyete azaltici etkinligi nedeniyle uygun kliniklerde HSG

cekimlerinde kullanilabilir.

Anahtar Kelimeler: Akupunktur, anksiyete, histerosalpingografi, agrn kesici

Introduction

Infertility affects approximately 15% of the general population
worldwide and 40-50% is attributed to female infertility. It
is caused by many factors, and fallopian tube abnormalities
cause about 30-35% of cases of female infertility®.
Hysterosalpingography (HSG) is a relaible and cost-effective
method used in the determination of both tubal pathologies
and tubal patency, and uterine and peritoneal pathologies in
the investigations into the etiology of infertility®. Although
HSG is a procedure that does not require cervical dilatation or
general anaesthesia, the procedure can be painful. Up to 72% of
patients complain of pain from the procedure®.

The mechanisms causing pain may include cervical
instrumentation, and irritation of contrast medium in uterine
cavity distension, and peritoneal irritation of contrast medium
that has spread to the abdomen. In addition, taking the
uterus into traction by holding the cervix with a tenaculum
increases local prostaglandin synthesis and can lead to uterine
contractions and pain‘”. Patients think that this procedure will
be painful and are reluctant to have the test, which also causes
anxiety. Many different randomised controlled studies have
investigated many different agents and different application
methods to reduce pain during HSG®®, and there are reviews
in literature that have evaluated these studies®'". However, the
majority of these studies have limitations such as heterogenity
in the randomisation, lack of blinding, patient selection criteria,
differences in drug doses and in the pain score measurements.
Therefore, no optimal method has been found as yet, which can
be recommended to alleviate pain during the HSG procedure.
Complementary treatments have started to be more widely used
in modern medicine, and of these, acupuncture applications
have shown efficacy, especially in acute pain syndromes"'? and
chronic pain®. Kiran et al."* determined that acupuncture
and non-steroid anti-inflammatory drugs (NSAIDs) have
similar effects in patients with primary dysmenorrhea. In recent
randomised controlled studies, Smith et al." reported that
acupuncture decreased anxiety and increased quality of life in
patients applied with in vitro fertilization.

Therefore, the aim of this study was to investigate, for the first
time in literature, the effect of acupuncture in reducing pain
and anxiety in patients undergoing HSG.

Materials and Methods

Approval for the study was granted by the Clinical Research
Ethics Committee of Kahramanmaras Sttcti imam University
(decision no: 08, session: 2015/05). Patients who admitted to
our Assisted Reproductive Techniques clinic with the desire
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to have a child and planned to undergo HSG were included
in our study. Informed consent was obtained from all the
patients. Age, infertility duration, gravida and smoking status
of all patients participating in the study were registered. At the
beginning of the study, a pilot study was conducted with 10
patients from each group and the minimum number of patients
in each group with a=0.05 and 90% power was found to be 27
in the power analysis. There with, 133 patients were planned
to be included in the study at first. However, the study was
conducted with the remaining 107 patients after excluding
the ones allergic to radiopaque substance (n=1) and NSAID
(n=3), those with cervical-endometrial infection (n=5), those
with previously defined NSAID drug-related side effects (n=5),
those with cervical surgical anamnesis (n=1), those who
were found to have acute pelvic inflammatory disease (n=3)
and those who did not want to participate in the study. The
remainig 107 subjects were divided into three groups after
computer-generated randomization; the acupuncture (ACU)
group (n=36), intramuscular diclofenac sodium (IMDS) group
(n=35), and the control group (n=37).

For the patients in the ACU group, taking anxiety into
consideration, the points selected and identified to decrease
the pain and stress that can develop during the taking of HSG
were those which are most widely used in the treatment of
dysmenorrhea and anxiety. All the ACU procedures were
applied by the same physician (A.D.) who has experience on
ACU procedures for more than ten years. The H7, Du-20,
Liv-3, P-6, HT-7, PC-6, LI 4, LI 10, SP-6, LR-3, ST-36, GB-
26, CP-15, ST-28 and Ren-4 points were stimulated using
sterile, disposable, steel needles with a single-sided point and
length and diameter of 0.30x40 mm and 0.25x25 mm, placed
bilaterally in a single session at a depth of 10-50 mm and angled
at 45-90° to the skin. ACU was applied to these points for 20
minutes using Acutens SMS-205, 5-channel, 1-200 Hz, 1-10
mA, at 1-20 Hz frequency and current at maximum 10 mA
intensity"®. The HSG procedure was applied within 3 hours of
the ACU application.

For the patients in the IMDS group, 75 mg diclofenac sodium
(Diclomec®, Abdi Ibrahim Medicin, Turkey) was administered
intramuscularly one hour before the HSG procedure!”.

No medication or procedure was applied to the control group
patients before HSG.

The randomisation of patients to the 3 groups was performed
by a single physician (M.G.) blinded to the patients. HSG was
applied in the Outpatients clinic at 1-3 days after the end of
menstruation, in the follicular phase of the menstrual cycle. HSG
was performed under fluoroscopy guidance with the patient in
the lithotomy position. A sterile speculum was placed in the
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vagina, and following observation of the cervix, local cleaning
was applied with 3% povidone-iodine. Then, depending on the
cervix position, the anterior or posterior cervical lip was held
with a tenaculum, and a Rubin HSG cannula was gently placed
in the cervical canal. The speculum was removed and 10-20
mL water-soluble, radio-opaque solution (Urografin® 76% 100
mL, Bayer AG, Turkey) was used as a contrast medium and
injected slowly under spot fluoroscopy. After completion of the
procedure, all the instruments were removed and the patient
was transferred to a bed.

A Visual Analog scale (VAS) was used in the evaluation of pain
severity, and the State-trait Anxiety inventory- state (STAI-S)
in the evaluation of patient anxiety. All the VAS and STAI-S
scoring was performed by a single physician (A.U.) blinded
to the groups. In the VAS system, the patient is instructed to
place a mark on a 100 mm horizontal line corresponding to the
level of pain felt, where O =no pain and 10 =intolerable pain.
The questions on the STAI-S form were asked directly to the
patients and the results were recorded. Both evaluations were
applied at 1 min and 5 min before the HSG procedure and at 30
minutes after the procedure and all the results were recorded.
In the evaluation of anxiety, the changes over the specified time
period were evaluated.

Statistical Analysis

Data obtained in the study were analysed statistically using
SPSS 22.0 vn 22 software (IBM Statistics for Windows
version 22, IBM Corporation, Armonk, NY, USA) and PAST
3 software (Hammer, (., Harper, D.A.T., Ryan, P.D. 2001.
Paleontological statistics). To assess the conformity of data to
normal distribution, the Shapiro-Wilk test was applied to data
with single variables and the Mardia test (Dornikand Hansen
omnibus) to data with multiple variables. The Levene test was
used to evaluate variance homogeneity. Parametric methods
were used in the analyses of variables with homogenous
variance and normal distribution and non-parametric methods
were used for variables not showing homogenous variance
and normal distribution. In the comparisons of independent
multiple groups with each other, the One-Way ANOVA
(Robust test: Brown-Forsythe) and Kruskal-Wallis tests were
used, and for the post hoc analyses, the non-parametric post
hoc test (Miller, 1966). To examine the interaction of repeated
measurements of dependent variables according to the groups,
the General Linear Model Repeated Anova (Wilks Lambda)
was used and the LSD test for post hoc analysis. Quantitative
data were presented in the tables as mean * standard deviation
and median range (IQR or minimum-maximum) values, and
categorical data as number (n) and percentage (%). The data
were examined at a 95% confidence interval. A value of p<0.05
was accepted as statistically significant.

Results

As shown in Table 1, there was no statistical difference found
among the mean age, infertility duration, gravida and smoking

status of the patients participating in the study (all p>0.05).
When the VAS scores 1 and 5 minutes after the procedure were
examined, it was found that the values in the control group
were statistically significantly higher than the ACU and IMDS
groups, and there was no difference between the ACU and
IMDS groups (p<0.001 and p=0.002, respectively). There was
no statistical difference found between the VAS scores at the
30" minute after the procedure (p=0.625) (Table 2, Figure 1).
There was no statistically significant difference found between
the STAI-S values determined at the first hour of the procedure,
that is, just before the application of ACU and intramuscular
Diclofenac (p=0.563). When STAI-S values determined at
the 5" minute before the procedure, that is, after ACU in the
ACU group, and after Diclofenac injection in the IMDS group,
were examined the values in the ACU group were found to
be statistically significantly lower than the IMDS and control
groups while that difference was not determined between the
IMDS and control groups (p<0.001) (Figure 2). STAI-S scores 5
minutes before the procedure decreased only in the ACU group
compared to the STAI-S score 1 hour before the procedure, but

Table 1. Demographic characteristics of the cases

Intramuscular | Control

Arcolilpu?rfilélg) diclofenac group
group {n= group (n=35) | (n=37)
Age (years) 26.43 (21-35) 25.93 (20-36) 2031 0.789
g ' ' Q135

Duration of

infertility 2.65+0.86 2.89+0.85 3.1+1.1 0.281
(years)

Gravida 0.25+0.56 0.26+0.56 0.42+0.63 0.697
Smoking 7137

7/36 (19.4%) 8/35 (22.8%) 0.724

(18.9%)

Data are expressed as median Range, (maximum-minimum), mean + standart deviation
orn (%)

status (%)

Table 2. VAS scores at 1, 5, and 30 mins after HSG

Acupuncture |Intramuscular | Control

diclofenac
group (n=35)

VAS
(1 minute
after HSG)

VAS
(5 minutes
after HSG)

VAS
(30 minutes
after HSG)

General linear model repeated ANOVA (Wilks’ Lambda), One-Way ANOVA (Brown-
Forsythe), Post-hoc test: LSD-Games Howell, Mean + standard deviation, VAS: Visual
Analog scale, HSG: Hysterosalpingography

‘statistically significant compared to the intramuscular diclofenac group

bstatistically significant compared to the acupuncture group

6.0+1.7 6.4x1.2 7.3x0.9%  <0.001

3.2x1.3 3.5x1.0 4.1£0.9"% 0.002

1.0+1.3 1.1+0.8 1.2+0.7  0.625
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increased in the IMDS and control groups. When the STAI-S
scores 30 minutes after the HSG procedure were examined,
the values in the ACU group were found to be statistically
significantly lower than the IMDS and control group, similar to
the 5" minute before the procedure, but this difference was not
determined between the IMDS and control groups (p<0.001)
(Table 3). When the changes in the STAI-S scores (between
1 hour before-5 minutes ago, 1 hour before-30 minutes later
and 5 minutes before-30 minutes later, respectively) were
analyzed, the changes in STAI-S scores in the ACU group were
found to be statistically significant for all three change values

OIVAS (after 1 minute from HSG) DVAS (after 5 minutes from HSG)

8,0

7.0 73

6,0 6,4
6,0
5,0

4,0
4,1

3,5
3,0 3,2
2,0

1,0

0,0

Accupuncture group Intramusculer Diclofenac group Control group

Figure 1. VAS scores 1 minute before and 5 minutes after HSG

VAS: Visual Analog scale, HSG: Hysterosalpingography

=

41 A
5 8.2

40,

STAI-S

20,

T T T
Accupuncture group Intramusculer Diclofenac group Control group

Figure 2. STAI-S scores 5 minutes after HSG

HSG: Hysterosalpingography, STAI-S: State-trait Anxiety inventory
-state

than the IMDS and control group while this difference was not
determined between the IMDS and control groups (p<0.001,
p<0.001 ve p<0.001, respectively) (Table 3).

Discussion

The results of the study showed that ACU reduced the pain
scores before and after the HSG procedure as effectively as
the NSAID diclofenac. It was also determined that unlike
diclofenac, ACU had the effect of reducing anxiety related to
the procedure.

There are many studies on the subject of pain relief in HSG
that have investigated the types of pharmacological drugs used
and the methods of use. A systematic Cochrane review in 2015
on the subject of pain releief in HSG analysed 23 prospective,
randomised studies. Although the level of evidence was low, it
was concluded that topical anaesthetics and intravenous opioids
could be effective in reducing pain during the procedure, but
this effect was not seen after the procedure. It was reported that
there was not sufficient evidence that other analgesic methods
could be effective"”. In a review by Ahmad et al.” on the subject
of pain-relief in office-setting gynaecological interventions,
there was reported to be no benefit of oral NSAIDs within the
first 30 mins and 30 mins after the procedure, but when local
anaesthetics were used, it was shown that even if not in the first
30 mins, there could be beneficial effects after 30 mins.

The majority of studies in literature related to reducing pain
with non-pharmacological methods are studies where catheters
have been used. It has been suggested that catheters used during
HSG could have different effects on pain. In studies by Austin et
al."® and Varpula?, it was determined that the use of flexible
balloon catheters instead of a traditional metal cannula was
not effective in reducing pain, while De Mello et al.?% reported
in a study published in 2006 that the use of flexible balloon
catheters resulted in less pain. Stoop et al.?V investigated the
efficacy of fast-release orodispersible tramadol, as a different
analgesic method, in cases where traditional metal cannula and
balloon catheter were used, and reported that it was effective
independently of the type of catheter used.

Table 3. STAI-S values at 1 hour and 5 minutes before and 30 minutes after HSG and the changes in those intervals

Acupuncture group | Intramuscular Control group
(n=36) diclofenac group (n=35) | (n=37)

STAI-S (1 hour before HSG) 43 (5.5)
STAI-S (5 minutes before HSG) 333
STAI-S (30 minutes after HSG) 32 (3)*
Change in STAI-S (1 hour before -5 mis before) 10 (6)*
Change in STAI-S (1 hour before-30 mins after) 12 (6)®
Change in STAI-S (5 mins before-30 mins after) 1)

45(8) 44 (4) 0.563

53 (5) 53 (5) <0.001
43 (4) 41 (4) <0.001
9(5) -10 (3) <0.001
38 1(5) <0.001
10 (7) 10 (5) <0.001

Kruskal wallis test (Monte Carlo), Post-hoc test: Non-parametric post-hoc test [Miller (1966) median range (interquartile range)]
“Statistically significant compared to the control group, HSG: Hysterosalpingography, STAI-S: State-trait Anxiety inventory -state
"Statistically significant compared to the intramuscular diclofenac group
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ACU is a complementary medicine application with increasingly
widespread use. There have started to be wide areas of use
especially in the elimination of pain symptoms. Previous studies
have shown that the effect mechanisms of ACU are formed on
a biological basis. Cheng and Pomeranz®? reported that the
analgesic efficacy of ACU occurred by increasing endogenous
opioids and demonstrated that this effect could be removed
with naloxane, which is an opioid antagonist. Using functional
magnetic imaging technology, another study showed that the
stimulation of ACU points affected the the limbic system and
structures in both the cortical and subcortical areas in the
brain®?. In a clinical study, Cho et al.** determined activity
signals in the cingulate gyrus and thalamic region with pain
stimuli, and following ACU, reported a decrease both in the
signals and in the pain felt by the patient.

Although there are no studies in literature examining the effect
of ACU on anxiety engendered by the application of HSG,
there are studies related to the effect of lowering anxiety in
general. The hypotheses of some of these studies are explained
by biochemical mechanisms and some by physiological
parameters. Yuan et al.*® investigated changes in plasma
adrenocorticotropic hormone, corticosteroid and platelet 5-HT
levels in response to anxiety treatment. Comparisons were made
of ACU, pharmacological treatment and combined treatment
groups, and similar results were found in the ACU group and
the pharmacological treatment group. That the side-effects seen
in the pharmacological treatment group were not seen in the
ACU group was emphasised as a positive aspect. The effects of
ACU on anxiety were investigated by observing changes in the
parameters of oxygen saturation and heart rate by Karst et al.?
and in heart rate and skin conductivity by Shayestehfar et al.".
As ACU reduced heart rate in both groups, it was concluded to
be effective on anxiety.

To the best of our knowledge, this is the first study in literature
to have investigated ACU on this subject. However, there
were some limitations to the study, the first of which is that
the different stages of HSG (speculum placement, tenaculum
placement, opaque medium administration) were not evaluated
with VAS. In addition, the side-effects of NSAIDs and ACU
were not examined, and when examining the pain scores, the
HSG results were not taken into consideration.

Conclusion

Although the use of ACU is restricted in most clinics because
of the need for trained practitioners, equipment and time, as
it has a similar effect to other analgesics in reducing pain, and
effectively reduces anxiety, it can be used in HSG in suitable
clinics.
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Antenatal pentoxifylline therapy to prevent endotoxin-
induced fetal injury in the preterm goat model

Preterm gebe keci modelinde endotoksin ile indiiklenen fetal
hasarin onlenmesinde antenatal pentoksifilin tedavisi
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Abstract

Objective: Pentoxifylline (PTX) has immunomodulatory properties and is known to reduce sepsis-associated infant mortality. We aimed to evaluate
maternal oral and intra-amniotic administration of PTX for the prevention of fetal inflammation and injury in a caprine model.

Materials and Methods: Inflammation-mediated fetal injury was induced with maternal granulocyte-colony stimulating factor and intra-amniotic endotoxin
at 0.76 of gestation in date-mated pregnant goats. Eight groups were formed (n=4 each): Control, fetal injury, oral 30 mg/kg/day and 60 mg/kg/day PTX
for 15 days + fetal injury, intra-amniotic 400 mg/kg and 800 mg/kg estimated fetal weight single-dose PTX with and without fetal injury. Preterm delivery
by hysterotomy was performed at 0.80 of gestation to evaluate the fetal and placental effects. Immunochemistry for various markers including interleukins,
caspases, cyclooxygenases, vimentin, myelin basic protein, and surfactant proteins were carried out in the fetal lungs, fetal brain, and placenta. Fetal plasma
and amniotic fluid interleukins were also evaluated. Kruskal-Wallis H test and Mann-Whitney U test were used for comparisons.

Results: High-dose (60 mg/kg/day) maternal prophylactic oral treatment attenuated endotoxin-related histological injury and was related to low
inflammatory marker expressions comparable to the controls (p>0.05 except cyclooxygenase 2). Following maternal oral administration, fetal plasma and
amniotic fluid levels of the studied interleukins were also lower than the untreated endotoxin-exposed animals (p<0.05 for all comparisons). Intra-amniotic
PTX was associated with inconsistent results and increased inflammatory markers in some fetuses.

Conclusion: Oral PTX before preterm birth mitigates intrauterine inflammation with neuroprotective effects in the fetus. PTX can be considered as a
candidate drug for fetal brain injury prevention in the preterm period.

Keywords: Animal model, endotoxins, fetal brain injury, neuroprotection, pentoxifylline, preterm birth

Oz

Amac: Pentoksifilin (PTX), immiin duzenleyici 6zellikleri sahiptir ve sepsise bagl yenidogan oltimlerini azaltug: bilinmektedir. Mevcut ¢calismada, fetal
enflamasyon ve hasarin 6nlenmesinde maternal oral ve intra-amniyotik PTX kullaniminin keci modelinde arastirilmasi amaclanmistir.

Gerec ve Yontemler: Ayni gunde ciftlestirilen kecilerde maternal granulosit koloni uyarici faktor ve intra-amniyotik endotoksin ile enflamasyon aracili
fetal hasar 0,76 gestasyonda tetiklendi. Sekiz grup olusturuldu (her birinde n=4): Kontrol, fetal hasar, 15 gtin boyunca 30 mg/kg/gtin ve 60 mg/kg/gtin oral
PTX + fetal hasar, fetal hasarli veya hasarsiz tek doz intra-amniyotik 400 mg/kg ve 800 mg/kg tahmini fetal agirhkta PTX. Histeretomi ile 0,80 gestasyonda
fetal ve plasental etkilenmenin degerlendirilmesi amaci ile preterm dogum gerceklestirildi. Fetal akciger, beyin ve plasentada interlokinler, kaspazlar, siklo-
oksijenazlar, vimentin, miyelin bazik protein ve surfaktan proteinleri gibi cok sayida immuinhistokimyasal belirtec ile fetal plazma ve amniyon sivisinda
interlokinler degerlendirildi. Karsilastirmalarda, Kruskal-Wallis H testi ve Mann-Whitney U testi kullanildi.

PRECIS: Using an inflammation-mediated fetal injury caprine model, we demonstrated neuroptotective effects of maternal pentoxifylline before
preterm delivery.
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Bulgular: Yuksek doz (60 mg/kg/gtin) maternal profilaktik oral tedavi, endotoksine bagh histolojik hasari azaltirken (siklo-oksijenaz 2 disindaki)
enflamatuvar belirteclerde kontrol seviyelerine benzer (p>0,05) dtizelmeler sagladi. Maternal oral uygulama sonrasinda, fetal plazma ve amniyon sivisindaki
pro-enflamatuvar interlokinler de sadece endotoksine maruz kalanlardakinden daha dustktu (ttm karsilastirmalar icin p<0,05). Amniyon icine verilen
PTX, bazi fettslerde enflamatuvar belirteclerde artislar ve degisken bir etki profili gosterdi.

Sonug: Pretem dogum oncesinde oral PTX, intrauterin enflamasyonu azaltarak fetiiste norokoruyucu etki gostermektedir. PTX, preterm donemde fetal

beyin hasarini onleyebilecek bir ila¢ aday1 olabilir.

Anahtar Kelimeler: Hayvan modeli, endotoksinler, fetal beyin hasar1, norokorunma, pentoksifilin, preterm dogum

Introduction

Preterm birth is the most important cause of perinatal morbidity
and mortality. There is growing evidence that subclinical intra-
amniotic (IA) microbial colonization and inflammation is
responsible for a significant number of preterm deliveries. Up
to 40% of pregnancies that resulted in preterm deliveries were
found to have positive inflammatory markers in the second-
trimester amniotic fluid®”. Moreover, increased subclinical
IA inflammation is suggested to affect the fetus, with the
inflammation probably commencing from the lungs and then
propagating to the vulnerable fetal brain. This condition has
been called as Fetal Inflammatory Response syndrome (FIRS)
and is an indirect consequence of IA microbial colonization,
most likely in an ascending manner through the cervix®?.
Ultimately, the outcome will be fetal brain injury, which may
manifest itself as cerebral palsy (CP) in the long term™. Although
peripartum hypoxia has conventionally been accused for the
development of neonatal encephalopathy, data controlling for
confounders show that most cases are indeed associated with
antenatal insults to the developing fetal brain®.

Given the medical and social negative consequences of fetal brain
injury, effective antenatal treatments are needed. Magnesium
sulfate has been shown to have neuroprotective effects®, and
many clinicians now routinely administer magnesium sulfate
treatment before imminent early preterm delivery. However,
some recent data have also indicated that magnesium sulfate
may not be neuroprotective in the setting of chorioamnionitis'”.
Hence, targeted therapies that have a potential to specifically
inhibit initial steps of the inflammatory cascades in the amniotic
fluid and the chorioamniotic membranes may be required to
decrease fetal brain injury. Moreover, use of fetal neuroprotective
agents in a combined form in relatively low cumulative doses
may demonstrate a cocktail effect, decreasing the overall side
effects to the fetus, and with various therapeutics acting on
different steps of inflammation.

Pentoxifylline (PTX) is a synthetic methylxanthine derivative
that  competitively  inhibits
nonsteroidal immunomodulatory activities. Phosphodiesterase
inhibition is believed to be associated with an anti-inflammatory
effect,
activity including tumor necrosis factor-alpha (INF-o) and

phosphodiesterases  with

leading to decreased proinflammatory cytokine
interferons (IFN)®. On this basis, PTX is presently under
clinical investigation against neonatal sepsis, and a Cochrane
meta-analysis has shown decreased sepsis-associated neonatal

mortality with use of PTX as an adjunct to antibiotics®. A recent
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meta-analysis has also confirmed reduced mortality (relative
risk, 0.50 and 95% confidence interval, 0.29 to 0.88) in sepsis
following neonatal PTX treatment'?. Therefore, maternal use
of PTX for inflammation-driven pregnancy complications that
might have effects on the fetus seems plausible, considering
likely negligible toxicity to the preterm fetus.

In the sheep model, PTX was reported to decrease serum pro-
inflammatory cytokines following experimentally induced
endotoxemia?. Another experimental study revealed that
PTX was partly effective against pre-eclamptic-like symptoms
in ewes!?. Considering these preliminary animal data, PTX
can be considered to have fetal neuroprotective effects by
mitigating IA inflammation. Moreover, IA injection of PTX can
be hypothesized to deliver the drug in a target-specific manner
to act on the fetal alveolar capillary bed and the gastrointestinal
system by fetal swallowing.

The experimental ovine and caprine pregnancy models have
been in use for translational research due to the physiological
similarities with the human pregnancy, avoidance of multiple
pregnancies with proper mating strategies, feasibility of 1A
administrations and sampling, and availability of adequate
amount of fetal blood and tissues. Hence, preterm goat model
may offer some advantages for experimental obstetric research.
The aim of the current study was to evaluate maternal oral
and TA administration of PTX for the prevention of fetal
inflammation and injury in a caprine model. We hypothesized
that both oral and IA routes of PTX therapy were effective
against inflammation-mediated fetal injury in the preterm
period, particularly in the developing lung and brain tissues. To
test this hypothesis, we used the small ruminant experimental
model that utilized maternal granulocyte-colony stimulating
factor (G-CSF) followed by high-dose IA endotoxin to
aggravate intrauterine inflammation. We then evaluated various
inflammatory, apoptotic, and injury parameters in the amniotic
fluid, fetal blood plasma, placenta, fetal lungs, and fetal brain of
the preterm goat fetuses.

Materials and Methods

Animal Material

Stleyman Demirel University Animal Experimentation Local
Ethics Committee approved the study protocol (approval
number: 15/03, date: 23.08.2011). Particular national
regulations and principles of laboratory animal care were
followed. A priori power analysis was conducted to test the
difference between two independent group means for a 50%
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decrease or increase in the mean, using a two-tailed test and
an alpha of 0.05. Result showed that 4 animals in a group
were required to achieve a power of 80%. Therefore, the
experimental preterm goat model included 32 date-mated
singleton pregnant hair goats (Capra hircus) with 8 groups
(n=4 each) formed at day 100 of gestation (term pregnancy,
approximately 150 days). The animals were reared on pasture
and/or standard food, given water and mineral salts ad libitum,
and were sheltered in a semi-open pen. All experiments were
carried out at the Faculty of Veterinary Medicine, Mehmet Akif
Ersoy University. Maternal age and prepregnancy body weight
was 4-5 years and 40«5 kg, respectively.

Experimental Groups

The experiments were carried out in 2 phases. The first phase
included validation of inflammation-mediated preterm fetal
injury experimental model, including the vehicle control
(group 1, n=4) and the positive control (group 2, n=4) groups.
Details and results of these first 2 groups with proper validation
of the novel modified experimental model initially defined
by Watanabe et al."? have been described previously!'®.
Recombinant G-CSF at a daily dose of 50 microg (dissolved in 2
mLnormalsaline) (Neupogen Roche, F. Hoffmann-La Roche Ltd,
Basel, Switzerland) to induce low-grade maternal inflammation
was injected into maternal jugular vein for 5 consecutive days
(gestational days, 110-114) with controls receiving intrajugular
normal saline. At gestational day 115, amniocentesis with
a 20-gauge amniocentesis needle (EchoTip, Cook Medical,
United States) was performed under ultrasound guidance
(Echo Camera SSD-500, Aloka, Tokyo, Japan) with exclusion
of inappropriate allantoic entry by the color and viscosity of
the fluid"®. Amniotic fluid, watery in consistency and pale
amber in color was aspirated from the inner amniotic sac close
to the fetus. Using the amniocentesis needle in the amniotic
sac, high-dose (20 mg) IA endotoxin (lipopolysaccharides from
Escherichia coli 055:B5, L 2880, Sigma-Aldrich, Missouri, USA)
was used to induce TA and fetal inflammation in group 1, while
the positive controls (group 2) received identical amount of 1A
normal saline through amniocentesis. Validation of the model
with resultant necrotizing funisitis associated with abundant
leukocyte infiltration leading to necrotic arc formation in the
vascular wall of the umbilical vessel and secondary fetal brain
injury was shown in all of the fetuses (n=4) in the experimental
group (group 2, positive controls)'¥. Priming with maternal
G-CSF followed by high-dose (20 mg) endotoxin closely mimics
the FIRS, in which low-grade preclinical systemic maternal and
IA inflammation is followed by a relatively abrupt insult that
leads to fetal brain injury that is evident following endotoxin
exposure!'?.

The second phase of the experiments included treatment
(PTX) groups to test the oral as well as IA efficacy and safety
of antenatal PTX therapy. Group 3 and group 4 were designed
to assess the prophylactic use of oral PTX at 2 different doses
against subsequent inflammatory-driven fetal injury. Does

in both of these groups (n=4 each) were started on oral PTX
at day 100, and daily treatment continued for 15 days from
gestation day 100 to 114 at a daily dose of 30 mg/kg maternal
weight (low dose) and 60 mg/kg maternal weight (high dose)
PTX, respectively. A mortar and pestle were used to grind
commercially available tablets (Trental CR 600 mg film tablet,
Sanofi Aventis, Istanbul, Turkey) into a uniform powder.
After weighing on precision scales to calculate the dose, the
PTX powder was dissolved in 10 mL of sterile water and
administered to the does via an oral feeding catheter connected
to a 10 mL-syringe. The does were observed for 10 minutes
postadministration, and the procedure was repeated if the
solution was not properly swallowed or spitted out by the
animal. Animals in other treatment groups (groups 5-8) were
given 10 mL of sterile water without PTX. We determined the
daily low- and high-doses of oral PTX, depending on previous
pharmacokinetic data from large animals"®!'”. Group 3 and 4
animals also received G-CSF (days 100-114) and IA endotoxin
to induce fetal injury similar to positive controls.

Group 5 and group 6 aimed to examine the therapeutic
effectiveness of single-use IA PTX at 2 different doses against
concurrent inflammation-mediated fetal injury. Pregnant
does in group 5 (n=4) and group 6 (n=4) received the 5-day
G-CSF regimen and high-dose IA endotoxin as previously
defined. Additionally at day 115, either single low-dose
(400 mg/kg estimated fetal weight) or high-dose (800 mg/kg
estimated fetal weight) PTX was injected into the amniotic fluid
following endotoxin administration, using an amniocentesis
needle under ultrasound guidance. Estimated fetal weight was
typically considered as 1.5 kg, corresponding to 600 mg (30
mL) and 1.200 mg (60 mL) of IA single-dose administration of
PTX (Trentilin ampoule 100 mg/5 mL, Santa Farma, Istanbul,
Turkey). Dose calculation for A administration depended on
the assumption that around 2.5% of IA administered inert
substances would be swallowed by the fetus within 1 hour®,
corresponding to 10 mg/kg fetal weight and 20 mg/kg fetal
weight for the low- and high-dose regimens, respectively in line
with the recommended oral pediatric doses for PTX!.

The last 2 groups (group 7 and group 8) included use of 1A
PTX without intrauterine inflammation, i.e. non-administration
of G-CSF and endotoxin. These groups assessed the safety and
fetoplacental effects of IA administration of standalone PTX in
the absence of intrauterine inflammation. Does in group 7 and
group 8 received 2 mL of normal saline into the maternal jugular
vein for 5 days followed by amniocentesis at gestational day
120 with PTX injections of 400 mg/kg estimated fetal weight
(group 7) or 800 mg/kg estimated fetal weight (group 8) PTX.
Induction of Preterm Delivery

At gestational day 120 (0.80 gestation), preterm delivery was
induced in all of the pregnant goats (n=32) by paralumbar
cesarean section under epidural anesthesia with concurrent
maternal sedation and incisional infiltration with local
anesthetic"*'>. Sedation with xylazine (0.25 mg/kg i.m.) and
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sacrococcygeal epidural anesthesia into the sacrococcygeal
space with a 6-cm, 20-gauge spinal needle using injection of
25 mg lidocaine hydrochloride and 0.016 mg epinephrine were
performed. Then, the whole abdominal area was cleansed with
10% povidine iodine solution. A paralumbar skin incision of
approximately 10 cm in length was used to reach the uterus,
which was opened from its dorsal curvature with extension
of the uterine incision using scissors as necessary. Before
amniotomy, a 10 mL sterile syringe was used to aspirate the
amniotic fluid for sampling. Then, the fetus and the placenta
were delivered, and an intact placentome was dissected and
sampled. The uterus was comprehensively lavaged with sterile
saline solution to clean of all blood clots and membranes. Then,
the uterus and the abdominal wall were closed with polyglactin
910 (Vicryl) interrupted sutures, and standard wound dressing
was applied. Postpartum does were given systemic analgesic
treatment with metamizole sodium and combined antibiotic
treatment with 200 mg i.m. procaine penicillin and 250 mg
im. dihydrostreptomycine sulfate.

The neonate kids were dried, weighed, and subjected to
euthanasia with 50 mg/kg of intraperitoneal sodium thiopental
(Pental Sodyum, IE Ulugay, Istanbul, Turkey) followed by
transthoracic intracardiac blood sampling. Then, neonatal
chest and skull were opened for en bloc dissection of the lung
and brain. Parenchymal tissue from the lungs and white matter
from the brains were sampled"®. Tissue samples were fixed in
10% buffered formaldehyde and embedded into paraffin.

Evaluation of the Samples and Immunohistochemistry

Double-antibody sandwich enzyme-linked immunosorbent
assay was used to evaluate interleukin-1 (IL-1), IL-4, IL-6,
and TNF-a levels in the amniotic fluid and neonatal plasma
samples, using commercial kits for goat serum (Eastbiopharm,
Hangzhou, China). Results were evaluated at 450 nm, and optic
density values were calculated and standardized accordingly.
Immunochemical staining on fetal lung, fetal brain and placental
tissues were carried out using a routine streptavidine-biotin
peroxidase technique. After primary antibody incubation,
streptoavidine peroxidase incubation of the slides for 20 minutes
was carried out followed by washing with phosphate-buffered
saline (PBS) biotinilated Abs for 30 min. Then, PBS was used to
rinse the slides, and a peroxidase substrate solution containing
3,3'-Diaminobenzidine (DAB Substrate Kit, ab94665, Abcam,
UK) was used for 5 minutes of incubation. Then, rinsing with
distilled water, counterstaining with hematoxylin, dehydration,
and mounting of the slides were performed.

All tissues were immunostained for IL-1, IL-4, IL-6, TNF-q,
caspase 3, caspase 5, caspase 7, cyclo-oxygenase-1 (COX-1),
COX-2, TFN-alpha (IFN-a), and IFN-beta (IFN-f) (Abcam,
UK). Additional immunostaining included surfactant proteins
(SP) A, B, C, and D (Santa Cruz Biotechnology Inc., USA), and
prosurfactant protein B (pro-SP-B, Abcam, UK) for the lung
tissues and neuron specific enolase (NSE, Abcam, UK), glial
fibrillary acidic protein (GFAP, Abcam, UK), vimentin (Abcam,
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UK), anti-neurofilament protein (NFP, Abcam, UK), and anti-
myelin basic protein (MBP, Abcam, UK) for the brain tissues.
Degree of immunostaining was assessed by the pathologists
blindly, concerning experimental groups with an arbitrary
visual scale that graded the immunoreaction as 0, no staining;
1, weak staining; 2, moderate staining; and 3, diffuse staining.
For semiquantitative evaluations, Database Manual Cell Sens
Life Science Imaging Software System (Olympus Corporation,
Tokyo, Japan) fitted with a light microscope (Olympus CX41)
was utilized.

Statistical Analysis

Data were expressed as mean and standard deviations. Kruskal-
Wallis H test and Mann-Whitney U test were used for multiple
and binary comparisons, respectively. Statistical significance
was set at p<0.05. Kruskal-Wallis H test p-values were shown
in the tables, whereas Mann-Whitney U test results for between-
group comparisons were given in the text in more detail.

Results

The mean neonatal weight was 1.453+260 g, and was similar
across the groups (p=0.62). Similarly, the fetal gender was
distributed equally across the groups (p=0.09). Comparisons
of group 1 (vehicle control) and group 2 (fetal injury model
by maternal G-CSF and high-dose TA endotoxin) have been
specified in detail in our previous publication® with validation
of the current model of intrauterine inflammation. Briefly,
maternal G-CSF and IA endotoxin led to increased IL-1, TNF-a,
IFN-a, and IFN-f, COX-1, COX-2, caspase 3, 5, and 7, and
reflex increase in IL-4 and IL-6 in all of the evaluated tissues
along with decreased pulmonary SP-A, SP-B, SP-C, SP-D, pro-
SP-B, and decreased brain vimentin, neuron specific enolase
(NSE), neurofilament protein (NFP), GFAP, and myelin basic
protein (MBP) expressions.

Amniotic Fluid Inflammatory Markers

Data on amniotic fluid sampled at preterm cesarean delivery
are given in Table 1 and summarized in Figure 1. Both low-and
high-dose oral PTX regimens significantly lowered 1A IL and
TNF-a levels compared to the model group (p=0.03 for both
comparisons), However, reflex increase in immunomodulatory
interleukins was more efficiently suppressed with high-dose oral
PTX (group 4) compared to the low-dose (group 3), considering
IL-4 and IL-6 expressions (p=0.04 for all comparisons). High-
dose oral administration was able to partially reverse IA
inflammation with comparable IL-1 (p=0.15) and IL-6 (p=0.07)
values across group 1 (vehicle controls) and group 4.

Both low-and high-dose IA PTX were also effective in reducing
IA inflammation with decreased IA ILs and TNF-o compared to
group 2 (p=0.03 for all comparisons except p=0.07 for low-dose
IA PTX). The anti-inflammatory effect seemed similar between
two IA doses (p>0.05 for all comparisons across group 5 and
group 6). Despite this, IA PTX administrations were not able to
completely reverse the TA inflammation, since comparisons of
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Table 1. Comparisons of amniotic fluid and neonatal plasma inflammatory markers between experimental groups (n=4 in each group) in preterm

caprine pregnancies

[nflammatory marker _ Group 1 Group2 | Group 3 | Group 4 _Group 3 Group 6_Growp 7 _Grouwp8__p |

Amniotic fluid

Interleukin-1 (pg/mL) 95.0+8.2  217.5£27.3 145.0+41.6 107.7+8.1 166.0£50.9 120.0+12.3 101.0+7.2 94.0+13.9  0.017
Interleukin-4 (pg/mL) 110.7+£33.2 505.5+70.2 380.0£21.3 299.0+3.5 410.0£47.5 395.0+43.9 110.0+19.4 175.0+35.1 0.006
Interleukin-6 (pg/mL) 63.7£15.0 196.2+37.7 109.0+10.4 86.3+8.1  133.0+4.0 113.0+16.1 109.0£11.9 92.0+10.1  0.008
TNF-alpha (pg/mL) 112,754  299.7+52 150.0£21.5 133.3x11.5 195.0+12.2 190.0+13.4 110.0+69.1 109.0+40.6 0.009
Neonatal plasma

Interleukin-1 (pg/mL) 70.0+20.3  142.2+20.0 115.0+7.0 93.3x11.5 132.0+15.6 100.0+6.2 80.1+9.1  75.0+8.2 0.008
Interleukin-4 (pg/mL) 87.5+10.4 485.2+489 325.0+27.0 259.3+28.9 388.0+31.2 369.0+40.0 159.0+27.4 149.0+46.5 0.006
Interleukin-6 (pg/mL) 44.7£3.0  156.0+30.1 68.0+4.6  59.0£3.5  112.0+14.0 105.0+4.6 109.0£9.4 75.0«17.7  0.007
TNF-alpha (pg/mL) 79.1x142  160.5+22.1 120.0+24.0 110.3+8.1 159.0£47.8 129.0+20.9 90.0+23.5 85.0+5.3 0.012

Group 1: Negative controls, Group 2: Positive controls with inflammation-mediated fetal injury, Group 3: Low-dose oral pentoxifylline + fetal injury, Group 4: High-dose oral pentoxifylline
+ fetal injury; Group 5: Low-dose intra-ammniotic pentoxifylline + fetal injury, Group 6: High-dose intra-amniotic pentoxifylline + fetal injury, Group 7: Low-dose intra-amniotic pentoxifylline
without fetal injury, Group 8: High-dose intra-amniotic pentoxifylline without fetal injury. Data are expressed as mean + standard deviation. TNF: Tumor necrosis factor

all parameters between IA PTX treatment groups and vehicle
controls showed statistically significant differences (p=0.03
for all). Standalone 1A PTX treatment (group 7 and group 8)
was generally associated with similar IA inflammatory marker
values (p>0.05) except increased IL-6 (p=0.02) with low-dose
PTX (group 7) compared to group 1 controls.

The current data underpinned the anti-inflammatory effects of
both prophylactic oral and therapeutic IA PTX, although high-
dose oral protocol showed a more robust activity to alleviate
endotoxin-induced IA inflammation (Figure 1).

Neonatal Plasma Inflammatory Markers

Comparisons of the studied inflammatory parameters in the
neonatal blood plasma obtained following preterm delivery are
summarized in Table 1 and Figure 1. Low-dose oral PTX was
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Figure 1. Fetal blood plasma and amniotic fluid interleukin-1,
interleukin-4, interleukin-6, and tumor necrosis factor-alpha
measurements obtained at preterm delivery in experimental study
groups

associated with decreased IL-1, -4, and -6 levels in the neonatal
plasma (p=0.03 for all), although TNF-a was unchanged
(p=0.07), when compared with vehicle controls (Table
1). High-dose oral PTX seemed more effective in reducing
circulating inflammatory markers, with all of the studied ILs
and TNF-a significantly less than that of group 2 (p=0.03
for all comparisons). However, only IL-1 measurements after
high-dose oral PTX were similar (p=0.07) to normal controls,
indicating a partial reversal of inflammation following the high-
dose oral regimen.

For IA treatment with PTX, high-dose (group 6) decreased all of
the studied neonatal plasma ILs (p=0.03 for all comparisons),
but not TNF-a (p=0.07) compared to endotoxin controls (group
2). However, only mean IL-1 level was similar (p=0.07) to that
of group 1 controls, indicating a partial reversal of inflammation
with the high-dose administration. Low-dose IA PTX (group 5)
was less effective with only IL-4 levels significantly decreased
(p=0.04) in the neonatal plasma compared to endotoxin
controls. Despite these positive effects, standalone TA PTX was
associated with increased 1L-6 plasma measurements following
both low-dose and high-dose IA PTX (p=0.02 and p=0.03,
respectively) compared to vehicle controls.

As aresult, both high-dose oral and high-dose IA PTX effectively
reduced the studied inflammatory markers in the neonatal
plasma, but did not completely reverse the fetal inflammation
back to control levels. A possible adverse effect of IA PTX may
be stimulation of an immune reaction through IL-6 in the fetus
(Figure 1).

Placental Immunohistochemical Findings

Table 2 summarizes comparisons of placental immunostaining
intensities between the study groups. Group 2 (model)
was associated with profound placental inflammation and
apoptosis, as previously reported"®. Low-dose oral PTX (group
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Table 2. Comparisons of placental immunostaining intensities between experimental groups (n=4 in each group) of preterm caprine pregnancies

[ Marker | Growp1 | Group2 | Group 3 Growp 4+ | Group 5| Group 6 | Group 7| Group 8 _p___

Interleukin-1 0.25+0.5 3.0=0 1.3+0.6
Interleukin-4 0.5+£0.6  2.75£0.5 1.0+1.0
Interleukin-6 0.25+0.5 2.75£0.5 1.0«1.0
Interferon-alpha 0.25+0.5 2.75£0.5 13«15
Interferon-beta 0.25£0.5 2.75z0.5 0.7+1.1
Tumor necrosis factor-alpha 0.25+0.5 2.5x1.0 1.0£1.7
Cyclooxygenase-1 0.75+0.5 2.5%0.6 1.3+1.1
Cyclooxygenase-2 0.0£0.0  2.75+0.5 0.7+1.1
Caspase 3 0.25+0.5 3.0£0.0 1.0£1.0
Caspase 5 0.25+0.5 2.5+0.6 0.7+1.1
Caspase 7 0.25+0.5 2.5+0.6 1.7+0.6

0.3+0.6  1.0+0.0 1.3£1.5 1.0£0.8 1.3+x1.1 0.012
0.7£0.6  1.3x1.1 1.7+1.5 1.2+0.9 13x1.1 0.035
0.3+£0.6  0.7x1.1 1.3+1.5 1.5+£1.0 1.0£1.0 0.026
0.7+0.6  1.0+0.0 1.0£1.7 1.0£0.5 1.0£1.0 0.044
0.7£0.6  2.3+0.6 1.0£1.7 1.2+0.5 03x0.6 0.032
0.3+£0.6  1.3x£1.5 1.7+1.5 1.0£0.8 1.0+1.0 0.081
0.7+1.1 2.0£1.7 1.0£1.0 1.0£0.8 1.7+0.6  0.071
1.0£0.0 0.7x1.1 1.7+0.6 1.0£1.1 0.7¢1.1 0.014
0.3+0.6  1.3x1.5 1.3+1.5 1.0£0.0 1.3+0.6 0.021
0.3+£0.6  0.7x1.1 1.7+1.6 1.0+1.1 1.0£1.0  0.036
1.0£0.0  1.3x0.6 1.0£1.0 1.5+0.6 1.3+0.6 0.012

Group 1: Negative controls, Group 2: Positive controls with inflammation-mediated fetal injury, Group 3: Low-dose oral pentoxifylline + fetal injury, Group 4: High-dose oral pentoxifylline
+ fetal injury, Group 5: Low-dose intra-amniotic pentoxifylline + fetal injury, Group 6: High-dose intra-amniotic pentoxifylline + fetal injury, Group 7: Low-dose intra-amniotic pentoxifylline
without fetal injury, Group 8: High-dose intra-amniotic pentoxifylline without fetal injury. Data are expressed as mean + standard deviation. Staining intensity was graded as 0, negative;

1, weak staining; 2, moderate staining; and 3, diffuse staining

3) partially reversed the findings, as shown by decreased
IL-1 (p=0.02), IL-6 (p=0.04), caspase 3 (p=0.02), and COX2
(p=0.04) expressions compared to endotoxin exposed controls
(group 2). High-dose oral PTX (group 4) alleviated placental
inflammation and apoptosis to a great extent with return to
baseline expressions (p>0.05) except COX2 (p=0.01 for group
1 and group 4 comparison).

Although low-dose 1A PTX (group 5) led to decreased
expressions of some inflammatory parameters in the placenta
(IL-1, IL-6, IFN-a, and COX2 with p=0.01, p=0.04, p=0.04,
and p=0.04, respectively) compared to positive controls,
high-dose TA PTX (group 6) seemed ineffective (p>0.05 for all
comparisons between group 2 and group 6). Standalone low-
and high-dose IA PTX was associated with increased caspase 3
(p=0.04 and p=0.05, respectively) and caspase 7 (p=0.03 and
p=0.05, respectively) expressions in the placenta, indicating
a possible apoptotic process in the placenta following PTX
injection into the amniotic fluid (Figure 2).

These results revealed that prophylactic oral PTX prevented
placental inflammation and apoptosis, and high-dose oral
regimen was probably more effective with return to baseline
levels except COX2. On the other hand, IA PTX was less
effective and may be associated with placental apoptosis.

Fetal Brain Immunohistochemical Findings

Table 3 summarizes the immunostaining intensities of the fetal
brain white matter. As previously shown"?, inflammatory and
apoptotic markers were increased (p<0.05), leading to fetal
brain injury apparent with decreased NSE, NFP, GFP, and MBP
staining in endotoxin-exposed positive controls (group 2). Low-
dose oral PTX (group 3) was associated with decreased IL-1
(p=0.02), IFN-B (p=0.03), caspase 3 (p=0.03), COX1 (p=0.02),

2064

Figure 2. Placental caspase-7 immunoreaction in (A) group
6 and (B) group 7 that received intra-amniotic pentoxifylline
with or without intra-amniotic endotoxin, respectively.
Administration of pentoxifylline directly into the amniotic
fluid could trigger apoptosis in the placenta

and increased NSE (p=0.03) staining compared to positive
controls (group 2). On the other hand, high-dose oral PTX
(group 4) had a more profound effect, leading to significantly
improved expressions (p<0.05) of all of the parameters except
COX-2 (p=0.06), GFAP (p=0.06), and MBP (p=0.06). There
were no significant differences (p>0.05 for all comparisons)
between group 4 and vehicle controls (group 1), indicating
reversal of the brain injury with high-dose oral PTX.

Low-dose 1A PTX (group 5) led to decreased IL-1 (p=0.018),
IFN-0. (p=0.04), IFN-B (p=0.04), and TNF-o. (p=0.02)
immunostaining in the fetal brain compared to endotoxin
controls (group 2). Following high-dose 1A PTX (group 6),
only IL-1 (p=0.02), and IFN-f (p=0.04) staining were reduced.
Low- and high-dose IA PTX (group 5 and group 6) were similar
(p>0.05 for all comparisons) considering all parameters. Low-
dose PTX administration into the amniotic fluid without fetal
injury (group 7) was associated with increased caspase 3
(p=0.02) and caspase 5 (p=0.04), and decreased NSE (p=0.02),
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Table 3. Comparisons of fetal brain white matter immunostaining intensities between experimental groups (n=4 in each group) of preterm kids

Marker ____________ Grouwp 1 Group2  Growp3 | Group 4 Group 5 Group 0 Group 7| Growp3 p_|

Interleukin-1 0.25+0.5 3.0x0 1.7£.0.6 03+£0.6 1.3x0.6 13206 1209 1.0£¢1.0 0.010
Interleukin-4 0.25+0.5 22505 0.7#0.6  0.7#0.6 1.0£1.0 1.0«1.7 1209 1.0£1.0 0.023
Interleukin-6 0.25+0.5 2.51.0 0.7+1.1 03+£0.6  0.7x1.1 1.0£1.0 1.0£0.8 0.7«1.1  0.053
Interferon-alpha 0.25+0.5 27505 13«15 03206 1.0£«1.0 1.0«1.7 1.0+£0.8 0.720.6 0.041
Interferon-beta 0.25+0.5  3.0«0 2.0+1.0 03x0.6 1.0£0.0 1.0«£1.7 12«05 0306 0.013
Tumor necrosis factor-alpha 0.25+0.5 2.75x0.5 0.7+0.6  0.3x0.6 0.7#1.1 1.0£1.0 15+1.3 1.0¢1.0 0.024
Cyclooxygenase-1 0.5+£0.6 2.5+0.6 1.0+0.0 03+£0.6 1.3x1.1 13+1.1 1.0+£08 1.7+0.6 0.018
Cyclooxygenase-2 0.25+0.5 22509 13«15 0.7z0.6 13+15 13«15 0506 1.0+£1.0 0.088
Caspase 3 0.25£0.5 2.75x0.5 0.7#0.6  0.7%0.6 1.7#0.6  2.4=1.1 1705 1.0£1.0 0.023
Caspase 5 0.25+0.5 22505 13+0.6 0.7+0.6 1.0£#1.0 1.7+0.6 1.2:05 1.0«¢1.0 0.018
Caspase 7 0.25+0.5 22505 1.3=1.1 1.0£0.0 1.0£1.0 1.0«1.7 0.720.9 1.0£¢1.0 0.032
Vimentin 3.0+0 1.5£0.6  2.0£1.0  3.00 2.0+£1.7 23«11 20«11 1.7+£0.6 0.021
Neuron specific enolase 3.0+0 0.5+0.6 2.3x0.6 3.0+0 0.7+1.1  0.7=1.1 1.2x09 13+0.6 0.009
Neurofilament protein 3.0+0 1.0+0.8 2.0£1.0 3.0+0 2.0£1.0 1.0+£0.0 1.7¢1.5 23+0.6 0.017
Glial fibrillary acidic protein 3.0+0 1.5£1.0  2.7£0.6  3.00 1.0£1.0  2.0£1.0 22209 23+0.6 0.062
Myelin basic protein 3.0+0 1.5£1.0 2.7+0.6 3.0+0 20+£1.0 2.0+1.0 2209 27+0.6 0.062

Group 1: Negative controls, Group 2: Positive controls with inflammation-mediated fetal injury, Group 3: Low-dose oral pentoxifylline + fetal injury, Group 4: High-dose oral pentoxifylline
+ fetal injury, Group 5: Low-dose intra-amniotic pentoxifylline + fetal injury, Group 6: High-dose intra-amniotic pentoxifylline + fetal injury, Group 7: Low-dose intra-amniotic pentoxifylline
without fetal injury, Group 8: High-dose intra-amniotic pentoxifylline without fetal injury. Data are expressed as mean =+ standard deviation. Staining intensity was graded as 0, negative; 1,

weak staining; 2, moderate staining; and 3, diffuse staining

whereas high-dose (group 8) led to decreased vimentin and
NSE (p=0.02 for both) compared to vehicle controls (group 1).
Therefore, high-dose oral PTX seemed more effective than
low-dose oral PTX against fetal brain injury. The results also
indicated some anti-inflammatory effect of 1A PTX on the
preterm fetal brain, although PTX might lead to increased white
matter apoptosis and neuronal injury, when injected into the
amniotic fluid.

Fetal Pulmonary Immunohistochemical Findings

Table 4 shows the immunostaining intensities of the fetal
pulmonary parenchyma. As expected, inflammatory and
apoptotic parameters were increased, whereas surfactants
were decreased in the model group (group 2). Low-dose
oral PTX (group 3) alleviated IL-1 (p=0.02), IL-4 (p=0.04),
IFN-a (p=0.02), IFN-f (p=0.03), caspase 3 (p=0.03), caspase
5 (p=0.03), and COX1 (p=0.02) expressions compared to
positive controls (group 2). High-dose oral PTX (group 4) was
more effective, as shown by amelioration of all lung parameters
to baseline (group 1 control) levels (p>0.05 for all comparisons)
and significantly decreased inflammation and apoptosis
(p<0.05 for all) except COX2 staining (p=0.07) with increased
surfactant protein levels (p=0.02 for all).

IA PTX was generally associated with improved fetal pulmonary
inflammation; however, lacked any positive effects on apoptosis
and surfactant synthesis. Both low- and high-dose 1A PTX

(group 5 and group 6) decreased pulmonary IL-1 (p=0.02 for
both doses), reflex increase in 1L-4 (p=0.02 for both doses), and
IFN-a staining (p=0.01 and p=0.02, respectively) compared
to endotoxin-exposed controls (group 2). High-dose was
also associated with decreased pulmonary COX1 expressions
(p=0.02). No significant differences were present for other
parameters, when group 5 or 6 were compared with group 2.
Standalone (i.e. without endotoxin) IA PTX at low (group 7) or
high (group 8) doses did not generally alter immunostaining of
the studied parameters (p>0.05 for all comparisons with group
1 controls), demonstrating that PTX did not have any unwanted
effects on fetal lungs after IA administration.

Overall, high-dose oral PTX was the most effective treatment
modality against inflammation-driven preterm fetal pulmonary
injury with return to baseline expressions except COX2.

Discussion

In the current study, we tested the therapeutic efficacy of oral
and IA PTX administrations against inflammation-mediated
placental and fetal injury in the preterm goat model. Oral
PTX was given prophylactically (i.e. before IA endotoxin
injection), whereas IA PTX was administered concomitantly
with endotoxin. Two different doses labeled as low- and high-
dose treatments were evaluated for both the oral and 1A ways
of administration. Overall data indicate high-dose oral (60 mg/
kg maternal weight daily) use of PTX for 15 days prior to 1A
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Table 4. Comparisons of fetal pulmonary parenchymal immunostaining intensities between experimental groups (n=4 in each group) of preterm

kids

0.7£0.6  1.3+0.6 0.7+1.1 0.7+£0.5  0.7+1.1  0.022
0.3+0.6  1.0+1.0 1.0+1.0 1.5+1.0 1.3+1.1  0.030
0.7+0.6  0.7+0.6 0.7+1.1 1.0«£1.1  03+0.6  0.040
0.7£0.6  1.0+0.0 1.3+1.1 1.7¢13  0.7+0.6  0.013
0.3+0.6  2.0£1.0 2.0£1.7 1.0£0.8 0.3x0.6  0.017
0.7+£0.6  1.3+0.6 2.0£1.0 1.5¢1.3  2.0£0.0 0.023
0.3+0.6  2.0«£1.0 1.0+0.0 1212 0.7+0.6  0.014
1.0£0.0  1.3%1.5 0.7+1.1 1.2£1.5 1.0£1.0  0.095
0.3+0.6  1.0£1.0 1.7+1.5 0.5£0.6  1.0£1.0  0.024
0.7+0.6  1.0£1.0 1.3+1.1 0.7£0.9  1.0£1.0 0.024
0.3+0.6  1.3x0.6 2.0+0.0 1.2+£0.9 1.7£0.6  0.040
23+0.6  1.7x1.1 0.7+0.6 12+12 2306 0.016
2706 0.7x1.1 1.0£1.7 1.5¢1.3  2.0£1.0 0.023
3.0+0 0.3+0.6 0.7+1.1 1.2+12 23206 0.012
3.0+0 1.3+1.1 1.0£1.0 2.0£14  23£1.2  0.026
3.0+0 1.0+1.7 0.7+0.6 2.0+0.8 2.7+x0.6  0.009

Interleukin-1 0.25+0.5 3.0+0 0.7+0.6
Interleukin-4 0.25£0.5 2.75x0.5 0.7<1.1
Interleukin-6 0.5£0.6  2.5+0.6 1.0£1.0
Interferon-alpha 0.25+0.5 3.0+0 1.3+0.6
Interferon-beta 0.25£0.5 2.75+0.5 2.0<1.0
Tumor necrosis factor-alpha 0.25+0.5 2.75+0.5 0.7+0.6
Cyclooxygenase-1 0.25+0.5 2.75+0.5 1.0+0.0
Cyclooxygenase-2 0.75£0.5 2.5+1.0 0.7z1.1
Caspase 3 0.25£0.5 2.5+#0.6  0.7x0.6
Caspase 5 0.25+0.5 2.25x0.5 0.3x0.6
Caspase 7 0.25£0.5 2.5+1.0 1.0+£0.0
Surfactant protein A 2.5+0.6  0.25:£0.5 1.3x0.6
Surfactant protein B 2.5+£0.6  0.5x0.6 1.0£1.0
Surfactant protein C 2.75+0.5 0.25x0.5 1.0£1.0
Surfactant protein D 3.0+0 0.75¢0.9 1.0«1.7
Pro-surfactant protein B 3.0x0 0.5+0.6  1.0+1.0

Group 1: Negative controls, Group 2: Positive controls with inflammation-mediated fetal injury, Group 3: Low-dose oral pentoxifylline + fetal injury, Group 4: High-dose oral pentoxifylline
+ fetal injury, Group 5: Low-dose intra-amniotic pentoxifylline + fetal injury, Group 6: High-dose intra-amniotic pentoxifylline + fetal injury, Group 7: Low-dose intra-amniotic pentoxifylline
without fetal injury, Group 8: High-dose intra-amniotic pentoxifylline without fetal injury. Data are expressed as mean = standard deviation. Staining intensity was graded as 0, negative; 1,

weak staining; 2, moderate staining; and 3, diffuse staining

endotoxin insult as the most effective protective therapeutic
option against inflammation-driven fetal injury. Although
PTX when given into the amniotic fluid had some potential
to decrease the IA inflammation, some adverse effects such as
increased apoptosis in the placenta and fetal brain secondary
to stimulation of an immune or toxic reaction is a concern that
may restrict use of IA PTX for preterm fetal neuroprotection.

There are some potential explanations why oral PTX was more
effective in our design. Since the oral protocol was prophylactic
in nature with repeated daily doses, the neuroprotective
effects of PTX might have become more apparent before the
inflammatory insult. This may imply that PTX is generally
active as a preventive therapy, when given relatively early in
the inflammation-driven preterm birth model with limited
action following delayed administration. Repeated doses of PTX
instead of a single-dose may be required for relevant action,
as well. However, maternal and placental pharmacokinetics of
PTX may also play a role. Oral PTX administered maternally is
metabolized into at least 7 nonconjugated metabolites by the
liver, and the main active metabolite called lisofylline has been
shown to have anti-inflammatory and antifibrotic activity®**V.
Moreover, the anti-inflammatory actions of both PTX and
lisofylline were attributed to 8-oxo derivatives rather than the
parent forms®?. Since administration of PTX directly into the
amniotic fluid will not enable hepatic metabolization of PTX
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into active forms, IA drug delivery may have inadequate anti-
inflammatory and fetal neuroprotective actions. Furthermore,
it can be speculated that the maternal liver and possibly the
placenta “detoxify” the parent compound into more active
and less fetotoxic compounds. Evidence in favor of such an
effect can be adverse fetal reactions we encountered in our
design, including increased apoptosis in fetal brain following
IA PTX administrations in pregnancies without intrauterine
inflammation. In summary, oral PTX administered to risk-
groups for preterm delivery should be the preferred way of
administration for fetal neuroprotection.

Experimental data on use of PTX for inflammation-induced
adverse effects in the placenta are scarce. In a tissue culture
model that used second trimester human placentas treated
with endotoxin and PTX, placental expression and production
of inflammatory markers such as IL-1, TNF-a, and IFN were
shown to decrease with administration of PTX*?. These ex vivo
results are in agreement with in vivo data from our experiments,
affirming the anti-inflammatory actions of PTX on the placenta.
Some previous animal studies have also evaluated the
placental and fetal effects of maternal PTX in the endotoxin-
induced intrauterine inflammation models. PTX was reported
to mitigate endotoxin-induced up-regulation of placental
heme oxygenase-1 in pregnant mice®?. PTX was also shown
to decrease embryo resorption, fetal mortality, and fetal
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growth restriction following lipopolysaccharide injections to
pregnant mice®®. However, these positive effects were only
partially replicated in a rabbit model. In pregnant rabbits given
intrauterine endotoxin, animals that received PTX 20 mg/kg/day
in 3 divided doses had similar preterm delivery rates, despite
prolonged time until fetal death compared to controls“®”. On
the other hand, in experimentally induced equine placentitis
using intracervical inoculation of Streptococcus equi, 17 mg/
kg daily maternal dose of PTX given orally from the onset of
clinical signs to delivery was associated with improved viability
of foals and negative fetal bacterial cultures®®. Depending on
these results in association with our current data, oral maternal
PTX treatment given for a longer period, particularly before
placental and fetal injury commences seems more effective to
alleviate subsequent intrauterine inflammation.

In the English literature, we were able to identify only one
experimental study that specifically evaluated the fetal
neuroprotective effects of antenatally administered PTX.
This study by Dilek et al.?® used intraperitoneal endotoxin
to induce fetal injury in pregnant rats, and 3 doses (60mg/
kg) of maternally injected PTX before term delivery was
associated with decreased apoptosis and MBP immunostaining
in periventricular white matter of the pups. The results imply
that PTX is a potential neuroprotective agent against fetal term
brain injury®”. Our data from a phylogenetically diverse animal
model in the early preterm period with numerous inflammatory
and neuronal injury markers elaborate these previous findings.
In summary, previous experimental data show that prophylactic
maternal PTX treatment may decrease placental and fetal
brain injury following an intrauterine inflammatory insult,
but probably do not prevent preterm delivery. Although we
did not specifically address the timing of preterm delivery in
our experiments, our results generally elaborate these findings
and support use of maternal PTX as a fetal neuroprotective
agent, particularly for pregnancies at risk for preterm delivery.
Moreover, we showed the efficacy of oral daily doses at 60 mg/
kg, which is clinically more feasible than parenteral injections.

We could identify only one clinical study on the use of antenatal
PTX in human pregnancies. The randomized prospective trial
by Lauterbach et al.®” included 96 women between 23-34
weeks of gestation with imminent preterm delivery, randomized
to 800 mg/day PTX (n=43) and controls (n=53) for 3 weeks
or until delivery, with all the women receiving standard beta-
mimetic tocolysis, corticosteroids for fetal lung maturation, and
magnesium sulfate for neuroprotection. The cerebroplacental
ratio at week 3 of treatment was found to be significantly higher
in the treatment arm. Moreover, composite neonatal outcome
(intraventricular bleeding, periventricular leukomalacia, and
neonatal mortality) was lower in the PTX arm, although time to
delivery was similar. Our results are principally in line with the
findings from this pilot clinical study®”. We did not specifically
evaluate fetal Doppler studies or neonatal mortality. However,
our results similarly imply that PTX given for at least 2 weeks has

fetal neuroprotective effects. Lauterbach et al.®” administered
half of the daily 800 mg dose as an intravenous infusion, and
the rest 400 mg as oral tablet. Considering the dose scheme in
our study that corresponds to higher oral doses than that of
Lauterbach et al.®?, the necessity and feasibility of additional
daily intravenous administrations are questionable. Therefore,
future clinical studies evaluating fetal neuroprotective effects of
prophylactic antenatal PTX therapy can focus on relatively low
(800-1600 mg) daily oral doses of PTX without any parenteral
administrations, which necessities admission to the hospital.

Study Limitations

There were certain limitations of the current experimental study.
Although various tissue parameters for inflammation, apoptosis,
and tissue injury were studied by immunohistochemistry,
additional methods such as genetic expressions and Western
blot were not evaluated. Since there is positive experimental
and clinical evidence in favor of safety of oral PTX use during
the third-trimester of pregnancy, our design did not include
standalone oral PTX experimental groups. There was also no
oral placebo group. However, addition of more experimental
groups into the present design would be unethical. C-reactive
protein and white blood cell count and differential in fetal
blood samples were not measured, as interleukins and TNF-a
were considered more specific for fetal inflammatory response.
The current design was also unable to reveal data on temporal
changes of the studied parameters. In our validated model,
preterm birth was induced 5 days after IA endotoxin, a time
period supposed to be most suitable for evaluation of fetal
inflammatory response. However, we do not have data on other
time points, including postpartum alterations, since newborn
kids were euthanized after delivery to illustrate specifically in
utero tissue responses. The present experimental model cannot
also distinguish whether the experimental IA inflammation
created in the intervention groups in the study essentially
caused spontaneous preterm birth, since preterm delivery was
induced iatrogenically to retrieve fetal and placental samples.
Finally, CP is multifactorial condition that can occur during
the intrapartum period, during, or after delivery. The current
data do not explicitly reveal information on preterm birth
related to CP and/or related complications, and are restricted
to experimental fetal injury in the preterm period with lack of
analysis of mid- and long-term results of CP.

Conclusion

Maternal PTX given orally before inflammation-mediated
preterm delivery in a prophylactic fashion alleviates fetal
inflammatory response and may exhibit fetal neuroprotective
effects in the caprine model. Considering the favorable fetal
safety profile of PTX during the third trimester of pregnancy,
clinical studies evaluating its antenatal use in imminent preterm
delivery against subsequent development of possible brain
injury are warranted.
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The relationship between isolated pes equinovarus
and aneuploidies and perinatal outcomes: Results of
a tertiary center

Izole pes ekinovarus ile andploidiler arasinda iliski ve perinatal
sonuclar: Tersiyer tek merkez sonuclar

® Mete Sucu, ®© Stleyman Cansun Demir

Cukurova University Faculty of Medicine, Department of Obstetrics and Gynecology, Adana, Turkey

Abstract

Objective: Congenital pes equinovarus (PEV) is the most common congenital deformity of the foot, characterized by plantar flexion with a frequency of
0.2-0.3%. It can be diagnosed from the 12 week of pregnancy. Non-isolated cases tend to be syndromic and complex. We aimed to evaluate the results
of perinatally diagnosed isolated PEV.

Materials and Methods: This was a retrospective cohort study conducted between March 2015-March 2020. Women who presented for fetal anomaly
screening or were referred due to any suspected fetal anomaly were subjected to detailed fetal anomaly scans and checked for the presence of PEV.
Karyotype analysis was discussed for patients with PEV. Pregnancy termination was recommended for those with chromosomal/life-threatening anomalies.
The diagnosis was confirmed by postnatal examination/autopsy. Postnatal diagnosis was accepted as false-positive in those with no PEV.

Results: One-hundred thirty-eight patients were found to have PEV, 41 (29.7%) of which were isolated. In the isolated group, the false-positive rate in
the first trimester was significantly higher compared with the second trimester, 50%/15.3%, respectively (p<0.05). Chromosomal anomalies were detected
in 2 (4.8%) patients in the isolated group. Termination was performed to 1 (2.4%) patients due to trisomy 21. In the non-isolated group, chromosomal
anomalies were detected in 13 (13.4%) patients, and termination was recommended. Termination was also recommended to 18 (18.5%) patients due to
anomalies incompatible with life. In the postnatal evaluation, the surgical treatment rate in the isolated/non-isolated groups was 6%/39.7% (p<0.05).
Conclusion: When PEV is diagnosed, detailed fetal anomaly screening must be performed, patients should be informed about the chromosomal anomaly
risk. High false-positive rates in the first trimester should be kept in mind for diagnosis. Karyotype analysis should be recommended also to isolated cases.
It should be remembered that some neuromuscular/skeletal system anomalies may occur for the first time in the postnatal period in isolated cases.
Keywords: Clubfoot, Down syndrome, diagnostic imaging, karyotyping

Oz

Amac: Konjenital pes ekinovarus (PEV), ayagin en sik gortilen konjenital deformitesidir, asiri plantar fleksiyon ile karakterizedir ve 1000 canl dogumda
2-3 siklhikla gorulir. Gebeligin 12. haftasindan itibaren teghis etmek mumkindur. Izole olmayan olgular sendromik ve daha karmasik olma egilimindedir.
Calismamizda, perinatal donemde teshis edilen izole PEV olgularmin sonuclarini degerlendirmeyi amacladik.

Gerec ve Yontemler: Calismamiz Mart 2015-Mart 2020 tarihleri arasinda yuruttlen retrospektif kohort calismasidir. Rutin fetal anomali taramast icin
basvuran veya herhangi stipheli fetal anomali nedeniyle sevk edilen kadinlar, ayrintul bir fetal anomali taramasina tabi tutuldu, PEV varligi ve eslik eden
anomaliler acisindan kontrol edildi. PEV saptanan hastalarla karyotip analizi tartisildi. Kromozom anomalisi veya hayati tehdit eden anomalisi olanlara
gebelik terminasyonu onerildi. Tani postnatal muayene veya otopsi ile dogrulandi. Postnatal PEV saptanmayanlarda tani yanhs pozitif olarak kabul edildi.
Bulgular: Yiiz otuz sekiz hastada PEV saptandi. Kirk biri (%29,7) izole idi. Izole grup icinde, ilk trimesterde yanhs pozitiflik orani ikinci trimester ile
kiyaslandiginda anlaml derecede ytikseki sirasiyla %50 ve %15,3 (p<0,05). Izole grupta 2 (%4,8) hastada kromozomal anomali tespit edildi. Bir (%2,4)
hastaya trizomi 21 nedeniyle terminasyon uygulandi. Non-izole grupta 13 (%13,4) hastada kromozom anomalisi saptand: ve terminasyon onerildi. Ayrica
18 (%18,5) hastaya yasamla bagdasmayan anomaliler nedeniyle gebelik termiansyonu onerildi. Postnatal degerlendirmede izole ve non-izole grupta cerrahi
tedavi orani sirast ile %6 ve %39,7 idi ve aradaki fark istatiksel olarak anlamliyd: (p<0,05).

PRECIS: We aimed to evaluate the perinatal and neonatal results of pregnant women who were found to have isolated PEV during the first and
second trimester ultrasonographic screening in our clinic.
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Sonuc: PEV teshisi kondugunda, eslik eden anomaliler icin ayrintih bir fetal anomali taramasi yapilmali ve hastalar artan kromozomal anomali riski
hakkinda bilgilendirilmelidir. Tani icin ilk trimesterdeki ytksek yanhs pozitiflik oranlar akilda tutulmalidir. izole olgulara da karyotip analizi énerilmelidir.
Bazi noromiiskiiler ve iskelet sistemi anomalilerinin, izole olgularda ilk kez dogum sonrasi donemde ortaya cikabilecegi hatirlanmalidir.

Anahtar Kelimeler: Carpik ayak, Down sendromu, tanisal gorunttleme, karyotipleme

Introduction

Congenital pes equinovarus (PEV) or clubfoot is a congenital
malformation characterized by excessive plantar flexion of one
foot or both feet, inward tilting of the heel, and adduction of the
forefoot™. It is seen with a frequency of 2-3 per 1000 live births
and is the most common congenital deformity of the foot™®. It
can be unilateral or bilateral, and its incidence in male fetuses
is 2 times higher®.

Although the diagnosis of congenital PEV is usually made from
the second trimester with ultrasonography (Figure 1), it is
possible to diagnose it from 12" week in the late first trimester®®.
Congenital PEV can be diagnosed more frequently through the
development of ultrasound technology and the increase in the
skills of physicians over time.

Syndromic cases tend to be more complex, and their association
with other congenital malformations and/or chromosomal and
genetic anomalies is common. It has been associated with
some aneuploidies, deletion syndromes, sex chromosome
abnormalities, neuromuscular disorders, microdeletion and
duplications. Despite advances in molecular gene studies,
a major causative gene has not been identified and clinical
features of even familial cases show heterogeneity®.

Positional PEV is mostly associated with intrauterine factors
limiting fetal movements, such as oligohydramnios, twin
pregnancy and uterine anomalies. Early amniocentesis is one
of the iatrogenic reasons that may lead to this®. There may be
accompanying anomalies or it can be seen as isolated. Idiopathic
PEV is usually isolated and generally have a good prognosis,

Voluson™ 20.10.1989 AB MI 1.0
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Figure 1. PEV ultrasonography image
PEV: Pes equinovarus

their relationship with chromosomal anomalies is limited, and
familial cases have been reported®. The fact that it has a higher
prevalence in some populations and that it is more common
among the male sex suggests that it is the result of a polygenetic
predisposition®.

Environmental and genetic factors are thought to play a role
in the etiology. It has been shown that maternal smoking,
increased body mass index (BMI) and selective serotonin
reuptake inhibitor use in the first trimester increases the risk of
congenital PEV7?. Tt was reported that Lamotrigine exposure
during the prenatal period increased the risk of congenital
PEVUO.

Conservative treatment is the primary method recommended
in PEV treatment. Surgery is recommended for patients who
do not respond to conservative treatment or who are late for
treatment. Untreated patients may experience limitation of
motion, deformity, and pain in the long term. Conservative
methods include corrective splints (Ponseti or Kite’s method),
physiotherapy, and serial manipulations"!1?. The surgical
method may vary depending on the severity of the clinical
course and accompanying anomalies!?.

In this study, we aimed to evaluate the perinatal, neonatal
and orthopedic results of pregnant women who were found
to have isolated PEV during the first and second-trimester
ultrasonographic screening in our clinic.

Materials and Methods

This study was a retrospective cohort study conducted in the
Perinatology Unit of Cukurova University Faculty of Medicine,
Department of Obstetrics and Gynecology, between March
2015 and March 2020. Patients who presented to our clinic
for routine first-trimester and second-trimester fetal anomaly
screening and patients referred to our clinic due to any
suspected fetal anomaly or positive screening test were included
in this study. Among the patients admitted in the first trimester,
those between 12 and 14 weeks were included in the study. All
patients were subjected to a detailed fetal anomaly scan and
checked for the presence of PEV. Sonographic examinations
of all patients were performed by four researchers experienced
in fetal anomaly screening using a transabdominal 4-8-MHz
probe with a Voluson E6 (GE Medical Systems, Zipf, Austria)
device, and information of all patients was recorded on the
Microsoft Viewpoint (GE Medical Systems) data recording
system. Information of the patients and accompanying
anomalies were obtained retrospectively from patient files and
Microsoft Viewpoint (GE Medical Systems) program. This study
comprised a heterogeneous patient group including high and
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low-risk patients. Approval for the study was obtained from
the Ethics Committee of Cukurova University Medical Faculty
(Registration number: 02.02.2018-74-1). Written informed
consent was obtained from all patients.

When PEV was detected, fetal karyotyping was recommended
to all patients by performing amniocentesis. Termination of
pregnancy was recommended for patients that were detected
to have karyotype anomalies and/or severe life-threatening
anomalies. Patients whose pregnancy was terminated were
not included in the postnatal evaluation. All patients were
examined by a pediatrician and an orthopedist after birth.
Patients who had no PEV in the neonatal examination were
considered as false-positive and they were excluded from the
postnatal evaluation. In patients with suspected findings of
chromosomal anomalies in postnatal examinations, this was
confirmed by karyotype analysis in peripheral blood. In the
absence of suspected findings, the karyotype was accepted as
normal.

Statistical Analysis

All information including the gestational week at the time
of diagnosis, maternal age, BMI, accompanying anomalies,
karyotype results, birth week, mode of delivery, and post-natal
results were recorded and analyzed. Statistical analysis was
performed using the Microsoft SPSS Excel program. The chi-
square test was used for comparisons. P-values of <0.05 were
considered statistically significant.

Results

During the study period, 7680 patients who presented for
routine first and second-trimester fetal ultrasonography
screening or who were referred to our clinic due to any
suspected fetal anomalies or positive screening tests were
examined. One hundred thirty-eight patients with congenital
PEV were included in the study. In 41 (29.7%) patients, no
accompanying fetal anomalies were observed. In 97 (70.3%)
patients, there were some additional fetal anomalies together
with PEV. The majority of the patients were diagnosed in the
second trimester [128/138 (92.7%)]. Patients diagnosed in the
late first trimester (12-13 weeks and 6 days) constituted 7.3%
(10/138). Sixty-four (65.9%) patients in the non-isolated group
agreed to undergo amniocentesis and chromosomal anomalies
were detected in 13 patients. Termination of pregnancy was
recommended for 31 patients in the non-isolated group due
to severe anomalies. The distribution of these severe anomalies
in the non-isolated group was as follows: trisomy 18 in nine
patients, trisomy 21 in three patients, trisomy 13 in one patient,
neural tube defect in 11 patients, lethal skeletal dysplasia in
four patients, and major cardiac anomalies in three patients.
Of the 31 patients for whom termination was recommended,
29 accepted the termination. The pregnancy of the remaining
68 patients was followed-up until delivery. Nineteen (46.3%)
patients in the isolated group agreed to undergo amniocentesis
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and chromosomal anomalies were detected in two patients
(trisomy 21 in one patient, 47 XXY in one patient). Pregnancy
termination was performed to one (2.4%) patient in the isolated
group due to trisomy 21.

PEV was unilateral in 58 (42%) patients and bilateral in 80
(58%) patients. The rate of unilaterality was 41.4% (17/41) in
the isolated group and was 42.2% (41/97) in the non-isolated
group, the difference was not statistically significant (p<0.05).
The clinical course of patients diagnosed as having PEV in the
prenatal period is summarized in Figure 2.

In the postpartum evaluations (examination and autopsy)
performed to confirm the diagnosis of PEV, it was found that
some fetuses did not have PEV. When the isolated group and
the non-isolated group were compared for false positivity, the
false-positive rate was significantly higher in the isolated group
(Table 1). The rate of false positivity in the isolated group was
found as 17% (7/41). When the isolated group was divided
into unilateral and bilateral subgroups and examined, false-
positive rates were similar. In the non-isolated group, the rate
of false-positives was 5.1% (5/97), and the rate in the unilateral
and bilateral subgroups was 9.7% (4/41) and 1.7% (1/56),
respectively. The difference between the percentages was not
statistically significant (p>0.05).

When the false-positive rates were evaluated according to the
week of gestation at the time of diagnosis, the false-positive rates
were detected to be significantly higher in the first trimester
(Table 2). False positivity was detected in three (30%) of 10
patients diagnosed as having PEV in the first trimester, and nine
(7%) of 128 patients diagnosed at the second trimester were
found to be false positives. The false-positive rate in the isolated
group was up to 50% in the first trimester (Table 2).

When the sex distribution was examined after removing the
false-positive cases, the percentage of male fetuses in the
isolated and non-isolated groups was 64.7% (22/34) and 66.3%
(61/92), respectively, similar to each other and almost twice
higher than that of female fetuses.

When compared for characteristic features, no significant
difference was found between isolated and non-isolated groups
in terms of age, BMI, conception type, unilaterality/bilaterality,
mode of delivery, and sex distribution. The clinical features of
patients with PEV diagnosed during the prenatal period are
shown in Table 3. The mean gestational week at the time of
diagnosis, the mean birth week, and mean birth weight was
significantly lower in the non-isolated group (Table 3). The
rate of pregnancy termination was 2.9% in the isolated group,
whereas it was 31.5% in the non-isolated group, the difference
was statistically significant (p<0.05). The rate of need for
intensive care in the neonatal period was 10% in the isolated
group, whereas it was 44% in the non-isolated group, the
difference was statistically significant (p<0.05). In the neonatal
examination, suspicious findings for chromosomal anomalies
were found in two patients in the non-isolated group, and they
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were confirmed by karyotype analysis in peripheral blood.
Trisomy 21 was detected in one patient and 47 XXY in one
patient.

When the frequency of chromosomal anomalies was evaluated
according to unilaterality or bilaterality, it was found as 5.88%

(3/51) in the unilateral group and 20% (15/75) in the bilateral
group, the difference was statistically significant (p<0.05).

Trisomy 21 was detected in 51 patients in the entire study group
[0.66% (51/7680)]. In five of 51 fetuses with trisomy 21, 9.8%
(5/51) had PEV. After the elimination of patients with trisomy

Pes equinovarus diagnosed in
the prenatal period

n:138
Isolated Non-isolated
41/138(29.7%) 97/138(70.3%)

Bilateral Unilateral Bilateral Unilateral
24/41(58.6%) 17/41(41.4%) 56/97(57.8% 41/97(42.2% )
False positivity False positivity False positivity False positivity

4/24(16.6%) 3/17(17.6%) 1/56(1.7%) 4/41(9.7%)
Pregnancy Pregnancy
termination termination
Pregnancy
termination n:19 n:10
n:1(trisomy21)
Live fetus Live fetus
n:63

/

Conservative
treatment

n:31(94%)

PEV: Pes equinovarus

AN

Surgical
treatment

n:2(6%)

Figure 2. Clinical course of PEV cases diagnosed in the prenatal period

/

Conservative
treatment

n:38(60.3%)

N

Surgical
treatment

n:25(39.7%)
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Table 1. Distribution of postnatal false positivity rate of PEV due to
laterality in antenatally diagnosed isolated and non-isolated groups

st B | Toul |

Isolated (n=41) 3/17 (16.6%) 4724 (17.6%)  7/41 (17%)

Non-isolated

1(9.7%
(1=97) 4/41 (9.7%)

1/56 (1.7%) 5/97 (5.1%)

P-value* <0.05

*chi-square test was used, PEV: Pes equinovarus

Table 2. Postnatal false positivity distribution according to the
gestational week at the time of antenatal diagnosis in the isolated
and non-isolated groups

First Second T
Trimester Trimester

Isolated (n=41) 172 (50%) 6/39 (15.3%) <0.05
Non-isolated (n=97) 2/8 (25%) 3/89 (3.3%) <0.05
Total (n=138) 3/10 30%)  9/128 (7%) <0.05

*chi-square test was used

21 in the entire group, the PEV rate was calculated as 1.58%
(121/7639). The rate of trisomy 21 in patients with PEV was
3.96% (5/126). However, the rate of trisomy 21 in the group
without PEV was found as 0.6% (46/7554). This indicates a
6.6-fold increase in the risk for trisomy 21 in patients with PEV.
Thirty-one (94%) patientsin the isolated PEV group responded to
conservative treatment. Conservative treatment was performed
on 38 (60.3%) patients in the non-isolated group; the difference
was statistically significant (p<0.05). The conservative treatment
rate was statistically significantly higher in the isolated group
(p<0.05). Surgical treatment was performed on patients who
did not respond to conservative treatment or who were late for
treatment. Corrective casting (Ponseti) and physiotherapy were
used in conservative treatment. In terms of surgery, the most
preferred methods were achillotomy and posteromedial release

surgery.
Discussion

First-trimester and second-trimester fetal anomaly screening
are recommended to all pregnant women during antenatal
follow-up. Although PEV incidence is stated as 0.2-0.3% in the
literature, the results in our study were far from these values,
as some of the patients were referred. Although the diagnosis
of PEV is usually made in the second trimester, Keret et al.*”
showed that it was possible to make a diagnosis from the 12"
week in the first trimester. However, the diagnosis made in
the first trimester has some drawbacks. Bogers et al."" showed
that there was a temporary PEV position during the normal
development of the lower extremity in the first trimester and
this development continued until the 13" week. Diagnoses
made without waiting for this physiologic positional change
will cause an increase in false positivity. In our study, the rate
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of false positivity in the entire group was 12/138 (8.69%).
The false-positive rate was statistically significantly higher in
patients in the first trimester than in the second trimester (30%
vs. 7%) (p<0.05). In the isolated group, the false-positive rate
was found as 7/41 (17%), reaching 50% in the first trimester.
In the literature, this rate varies between 0% and 40% for
isolated cases">!'®. Our findings were similar to the literature.
However, in the isolated group, 50% false positivity in patients
diagnosed in the first trimester draws attention, which can be
explained by the fact that the patients in the isolated group were
milder and by the physiologic position change of the foot in the
first trimester. Due to high false-positive rates, isolated cases,

Table 3. Clinical features of PEV patients diagnosed in the prenatal

period
Isolated Non-isolated value*
n=34 n=92 p-vatue

Age 25.32+4.25 26.12+4.72 0.193
BMI 28.3(21.0-33.0) 25.9(18.0-31.2) 0.396
Conception method
Natural 30 (88.2%) 82 (90.2%) 0.406
IVF-ICSI-ET 3 (8.8%) 7 (7.6%) 0.305
Other ART 1 (3%) 2 (2.2%) 0.105
Gestational week
at the time of 21.5(13.0-27.0) 19.1(13.0-25.0) <0.05
diagnosis (week)
Laterality
Unilateral 14 (41%) 37 (40.2%) 0.354
Bilateral 20 (58.9%) 55 (59. 8%) 0413
Ee;j‘llnffryowpmg 19 (55%) 64 (69%)
Trisomy 21 17 (89%) 51 (79.3%) 0.82

Somy 1(5.5%) 3 (4.6%) :
Trisomy 18 0.79

) - 9 (14. 6%)
Trisomy 13 o 0.73
Sex chromosomal L (555

. 1(5.5%) -
anomalies
Pregnancy result
ir:ri?g:ggn 12.9%) 29 (31.5%) <0.05
Delive 33 (97.1%) 63 (68.5%) <0.05
Va inaliybirth 15 (45.5%) 26 (41.2%) 0.31
& 18 (54.5%) 37 (58.8%) 0.42

Caesarean
Birth week 38.2(35.0-39.5) 35.0 (24.6-39.3) <0.05

. . 3230
Birth weight (1610-3850) 1715 (595-3770) <0.05
Sex
Girl 12 (35.3%) 31 (33.7) 0.23
Boy 22 (64.7) 61 (66.3%) 0.24
Neonatal
intensive care 3(10%) 28 (44%) <0.05
need

*chi-square test was used, PEV: Pes equinovarus, BMI: Body mass index
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especially those diagnosed in the first trimester, should be
followed up with serial examinations to confirm the diagnosis.
In this study, the median gestational week at the time of diagnosis
of PEV was determined as 21.5 and 19.1 for the isolated and
non-isolated groups, respectively. This can be explained by the
fact that the disease is more complex and severe in the presence
of accompanying anomalies and therefore can be diagnosed

(151920 Hartge et al.?" reported the median gestational

earlier
week at the time of diagnosis as 23 weeks.

Postnatal examinations allow the detection of accompanying
findings that could not be found in the prenatal period. Hence,
in the non-isolated group, chromosomal anomalies were found
in two patients who did not undergo amniocentesis during the
antenatal period (trisomy 21 in one patient, 47 XXY in one
patient). In the isolated group, no additional anomalies and
chromosomal anomalies were found in the postnatal period.
Lauson et al.®? stated that neurologic, developmental, and
additional structural anomalies could be detected in postnatal
follow-up in isolated cases. In their studies, it was observed
that 10% of isolated cases turned into complex cases after a
minimum of 1-year follow-up. Di Mascio et al.*® reported that
anomalies related to the skeletal system and neuromuscular
system were detected at a rate of 7% in the postnatal follow-up
of patients diagnosed as having isolated PEV in the prenatal
period. Offerdal et al."> made a minimum of 2-years follow-up
and found that 15% of the cases turned into complex cases.
Shipp and Benacerraf'® found higher rates in their study. Our
study has limitations in this regard because we have not yet
followed-up all patients for at least one year.

Our sex distribution (boy/girl) in isolated PEV cases was 2:1,
which was consistent with the literature. In our study, the
percentage of non-isolated PEV was 73%. Although this rate
varies between 48% and 51% in some community studies, rates
up to 80% have been reported in tertiary centers such as our
clinic where high-risk patients are treated>!72?.

In our study, although chromosome anomalies were detected
with a rate of 5.8% in the isolated group, the rate was 16.3%
in the non-isolated group. Many authors believe that karyotype
is necessary in the presence of anomalies accompanying PEV;
however, there are ongoing discussions for isolated cases®**>.
The most common chromosomal anomalies associated with PEV
are trisomies 13 and 18. It is possible to recognize cases with
trisomy 13 and 18 using ultrasonography due to accompanying
anomalies. However, sex chromosome anomalies and trisomy
21 sometimes display very limited or no findings. For this
reason, especially in isolated PEV cases, karyotyping comes to
the fore due to the risk of trisomy 21. In the study of Viaris
et al.??, the rate of chromosomal anomalies in the isolated
group was 2.2%. Lauson et al.*? reported the incidence
of chromosomal anomalies as 2.3% in the isolated group.
Recommending karyotype to isolated cases in the presence of

advanced maternal age or positive screening test should not be
avoided®?. PEV was detected in five of 51 patients with trisomy
21 in our study population (9.8%). This situation increases the
risk of trisomy 21 in patients with PEV 6.6 times. Offerdal et
al."” detected aneuploidy at the rate of 13% in patients with
PEV and showed that there was a strong relationship between
PEV and chromosomal anomalies, and they recommended
karyotyping for all patients including isolated cases. Tegnanader
and Eik-Nes®” reached similar results.

According to the findings of Bakalis et al."”, the prognosis was
worse and the frequency of chromosomal anomalies was higher
in the bilateral group, similar to our study. In the study of Viaris
et al.“% no difference was found between the two groups.
Despite the high incidence of PEV, only a few causative genes
are known. PITX] (MIM 602149), IGFBP3 (MIM 146732), TBX4,
and RBM10 genes have been found to be associated with isolated
PEV®530 Recommending chromosomal microarray studies
in addition to conventional karyotyping to patients with PEV
will help to better understand the factors causing the disease
because multigenetic factors play a role in the etiology®”.
Conservative treatment is the primary method recommended in
the treatment of PEV. Surgery is recommended for patients who
do not respond to conservative treatment. There is no treatment
in the prenatal period. The accepted method in conservative
treatment is Ponseti casting (12). In our cases, surgical treatment
was performed on two patients (6%) in the isolated group and
25 (39.8%) patients in the non-isolated group, the difference
was statistically significant (p<0.05). Careful fetal anomaly
screening performed to detect accompanying anomalies will
help us understand whether the cases are isolated and predict
the postnatal prognosis.

Study Limitations

The limitations of this study are that it had a retrospective
design, only patients diagnosed during the intrauterine period
could be reached, and the rate of PEV detection could not be
specified due to the exclusion of patients diagnosed for the first
time in the postnatal period.

Another limitation is that only conventional karyotyping
could be performed in patients, chromosomal microarray was
not performed. Studies involving chromosomal microarray
evaluations are needed to better understand the etiology of the
disease.

Conclusion

The diagnosis of PEV can be made in the late first and second
trimesters. In the first trimester, the rate of false positivity
is higher, and the diagnosis should be confirmed with
serial examinations. When PEV is diagnosed, detailed fetal
anomaly screening should be performed for anomalies that
may accompany, and patients should be informed about the
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increased incidence of chromosomal anomalies, and karyotype
and chromosomal microarray analysis should be recommended.
Chromosomal microarray can identify clinically significant
chromosome abnormalities (gains and losses of DNA) that are
below the resolution of conventional chromosome analysis.
The risk of this chromosomal and structural anomaly further
increases in the presence of accompanying additional findings.
It should be kept in mind that some neuromuscular and skeletal
system anomalies may occur for the first time in the postnatal
period in isolated cases.
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A prospective study of a new prediction model of vaginal
birth after cesarean section at a tertiary care centre

Uciincii basamak bir merkezde sezaryen sonrasi vajinal dogum
icin yeni bir tahmin modelinin prospektif calismasi

® Pinkey Lakra, ® Bhagyashri Patil, ® Sunita Siwach, ® Manisha Upadhyay, ® Shivani Shivani,
® Vijayata Sangwan, ® Rajiv Mahendru

Bhagat Phool Singh Government Medical College for Women, Khanpurkalan, Sonepat, Haryana, India

Abstract

Objective: To create a new and simple model for predicting the likelihood of vaginal birth after cesarean (VBAC) section using variables available at the
time of admission.

Materials and Methods: A prospective observational study was performed at a tertiary care centre in Haryana over a period of 12 months (January 2018 -
December 2018) in pregnant women attending the labour room with one previous cesarean section fulfilling the criteria for undergoing trial of labour after
cesarean (TOLAC). The sample size was 150. A VBAC score was calculated for each patient using a new prediction model that included variables available
at the time of admission such as maternal age, gestational age, Bishop’s score, body mass index, indication for primary cesarean section, and clinically
estimated fetal weight. The results of the VBAC scores were correlated with outcomes i.e. successtul VBAC or failed VBAC. The chi-square test and Student’s
t-test was used for comparison among the groups. Descriptive and regression analysis was performed for the study variables.

Results: Out of 150 TOLAC cases, 78% had successful VBAC and the remainder (22%) had failed VBAC. The observed probability of having a successful
VBAC for a VBAC score of 0-3 was 34%, 4-6 was 68%, 7-9 was 90%, and 210 was 97%. The prediction model performed well with an area under the curve
0f 0.77 (95% CI: 0.68 to 0.85) of the receiver operating characteristics receiver operating characteristic curve.

Conclusion: The present study shows that the proposed VBAC prediction model is a good tool to predict the outcome of TOLAC and can be used to
counsel women regarding the mode of delivery in the current and subsequent pregnancies. Further studies of this model and other such models with
different permutations and combinations of variables are required.

Keywords: Vaginal birth after a cesarean, prediction, model

Oz

Amag: Bu calisma, basvuruda olan degiskenleri kullanarak sezaryen sonrasi vajinal dogum (SSVD) olasihgimi tahmin etmek icin yeni ve basit bir model
olusturmak icin yapilmistir.

Gerec ve Yontemler: Haryana'daki uctincu basamak saglik merkezinde 12 aylik bir stre boyunca (Ocak 2018 - Aralik 2018) dogumhaneye basvuran,
daha once bir kez sezaryen ile dogum yapan ve “Gebelerde Sezaryen Sonrast Dogum Calismas1” (TOLAC) kriterlerini karsilayan gebelerde prospektif bir
gozlemsel ¢calisma yapildi ve 6rneklem buytiklugt 150 idi. Her hasta i¢in SSVD skoru, maternal yas, gebelik yasi, Bishop skoru, viicut kitle indeksi, birincil
sezaryen endikasyonu ve klinik olarak tahmin edilen fetal agirhk gibi hastaneye basvurudaki degiskenleri iceren yeni bir tahmin modeli kullanilarak
hesaplandi. SSVD skorunun sonuglari, basarili veya basarisiz SSVD seklinde sonlanim ile iliskilendirildi. Gruplar arasi karsilastirmada ki-kare testi ve
Student’s t-testi kullanildi. Calisma degiskenleri icin tanimlayici analiz ve regresyon analizi yapilmistir.

Bulgular: Yiiz elli TOLAC kriterlerine uyan gebenin %78’inde basaril1 SSVD ve %22’sinde basarisiz SSVD gozlendi. SSVD skoru 0-3 icin basarili bir SSVD'ye
sahip olma olasihgr %34, 4-6 icin 68, 7-9 icin %90 ve >10 icin %97 idi. Tahmin modeli, alic1 calisma karakteristikleri analizinde; 0,77°lik (%95 gtiven araligi
0,68 ila 0,85) egri aluindaki alan ile iyi performans gostermistir.

Sonuc: Bu calisma, dnerilen SSVD tahmin modelinin TOLAC sonucunu tahmin etmek icin iyi bir ara¢ oldugunu ve kadinlara mevcut ve sonraki gebeliklerde
dogum sekli konusunda damismanlik yapmak icin kullanilabilecegini gostermektedir. Bu modelle ve farkli permutasyonlara ve degisken kombinasyonlarina
sahip diger bu tiir modellerle ilgili daha fazla calisma yapilmasi gerekmektedir.

Anahtar Kelimeler: Sezaryen sonrasi vajinal dogum, tahmin, model

PRECIS: A new prediction model of vaginal birth after cesarean containing factors available at the time of admission was tested and it was found
to be a good tool.
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Introduction

The effective and safe use of cesarean delivery has been a focus
and concern for last the three decades. It was the result of
the 1980 National Institutes of Health Consensus Conference
on Cesarean Childbirth held in response to the three-fold
increase in the rate of cesarean deliveries (from 5% in 1970
to 15.2% in 1978) that vaginal birth after cesarean (VBAC)
came into being'”. As a result, the VBAC rate rose from 19.9%
in 1990 to 28.3% in about a decade and the cesarean delivery
rate decreased from 22.7% to 20.7%%. Later, with increasing
incidence of uterine rupture, VBAC had a setback and went
into disrepute, once again leading to an increase in the cesarean
rates. This has led to significant research in determining the
best permutations and combinations of the factors to achieve
the optimum outcome of a previous cesarean delivery. There
are numerous factors such as maternal age, body mass index
(BMI), gestational age, spontaneous or induced labor, inter-
conception period, estimated fetal weight, Bishop’s score, type
of previous cesarean scar, and indication for primary cesarean
delivery, which can influence the decision to undergo a trial
of labour after cesarean (TOLAC) and its outcome i.e. failed
VBAC (emergency repeat cesarean section) or successful VBAC
(vaginal delivery).

Rates of maternal complications are highest among women who
attempt vaginal birth and fail, intermediate among women who
have planned cesarean delivery, and lowest among women who
attempt vaginal birth and succeed®. VBAC success rates also
vary between institutions and service providers. Thus, it is worth
remarking that as of now, there is no reliable and demonstrable
algorithm or nomogram that correctly identifies or accurately
predicts the success of VBAC®. Hence, management of a case
of previous lower segment cesarean section continues to be an
obstetric dilemma.

Therefore, an accurate and reliable prediction model must be
designed and validated to predict a successful outcome, but
literature is scarce from India that could assess the ante-partum
and intrapartum determinants for predicting successful VBAC.
Hence, this study was planned. The aim of the study was to
create a new model for predicting the likelihood of VBAC using
variables available at the time of admission.

The objective of the study was to test the performance of the
prediction model for success of VBAC delivery.

Materials and Methods

This prospective observational study was conducted at a
tertiary care centre over a period of 12 months (January 2018
to December 2018) in pregnant women attending the labour
room with one previous cesarean section. This hospital a
referral center for three major districts of Haryana State in North
India with annual live birth rates ranging from 4,500 to 5,000,
average overall cesarean rate of 20-25% of total deliveries, and
a repeat cesarean rate of 30-35% of total cesareans. At 5% alpha
error, 80% power and 95% confidence interval (CI), the sample

size calculated using Master 2.0 software (India) was 150.
Ethical committee approval of the study was obtained (approval
number: BPSGMCW/RC279/IEC/18) and informed and written
consent was given by each patient who fulfilled the following
inclusion and exclusion criteria to undergo TOLAC.

Inclusion criteria: Singleton pregnancy, vertex presentation,
one prior LSCS with non-recurrent indication, gestational age
=237 weeks confirmed in first-trimester scan and menstrual
history, maternal age (18-35 years).

Exclusion criteria: Age <18 years or >35 years, intrauterine
fetal death, lethal fetal anomalies, non-reassuring fetal heart rate
on admission, cephalopelvic disproportion, malpresentation,
history of antepartum haemorrhage or adherent placenta in
the current pregnancy, history of uterine surgery other than
cesarean section.

The following system was designed using the relative weights
of significant factors used in previous models given by Troyer
and Parisi et al.®), Flamm and Geiger®, Grobman et al.”®,
Wen et al.¥”
included six variables, four of which, namely maternal age in
years, gestational age in weeks, indication for primary cesarean,
and BMI were also included in Grobman’s model. In place of
cervical dilation, we used Bishop’s score, which was the main
factor in the study by Metz et al.'? Estimated fetal weight was
the sixth variable, which was also used in the study by Wen et

and Metz et al."?. In the proposed model, we

)

al.“19 There are only a few Indian studies on prediction models
and most studied individual factors instead of prediction
models, which is why statistically significant factors previously
studied in Indian studies as well as supported by the American
College of Obstetrics and Gynecology and the Royal College of
Obstetrics Gynaecology guidelines were included®!!"*?. Each
variable used in the prediction model was assigned a score of 0,
1, or 2. Scores were decided based on the previous models e.g
Flamm and Geiger® and Troyer and Parisi et al.”” who gave a
score of 0 to those with a primary indication of cesarean section
as failure to progress'>!¥. A score of 2 was chosen for breech
and fetal distress because, according to the literature, this
group had a statistically significant favourable VBAC outcomes
in TOLAC studies. Similarly, other factors were given scores
accordingly. A pilot study of this model was performed on 50
patients, the results were analyzed, necessary corrections were
made, and later it was performed on 150 more patients.

VBAC scoring system used in the proposed prediction
model:

1. Maternal age (in years): a. >30=0b. 25-30=1¢.18-25=2

2. Gestational age (in weeks): a. <39=0 b. 39-40=1 c. >40=2

3. Indication for primary caesarean-section:

a. Non-progress of labor (NPOL) and others = 0

b. Intrauterine growth restriction (IUGR), oligohydramnios,
Antepartum haemorrhage =1

c. breech presentation or fetal distress =2

4. Bishop score: a. 0-3=0 b. 4-5=1 c¢. 6-10=2
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5. BMI in kg/m? on admission:

a.30=0b. 25-29=1 c. <25=2

6. Clinically estimated fetal weight in grams according to
Johnson’s formula:

a. >3500=0 b. 2500-3500=1c. <2500=2

VBAC scores were calculated for each patient fulfilling the
criteria to undergo TOLAC at the time of admission and the
result obtained was correlated with the outcome i.e. failed
VBAC or successful VBAC.

Statistical Analysis

Statistical package for the social sciences version 20 was used
for statistical analysis. Descriptive statistics were used for the
demographic features such as age, parity, gestational age,
BMI, Bishop’s score, and the indication for primary cesarean
section. The chi-square test and Student’s t-test was used for
comparisons among the groups. Multivariate logistic regression
analysis using the enter method was performed to calculate the
adjusted odds ratio for each factor used in the VBAC prediction
model to determine their association with successful VBAC. A
p-value of <0.05 was considered statistically significant. Finally,
the receiver operating characteristic (ROC) curve was measured
by calculating the corresponding area under the curve (AUC)
and 95% CL.

Results

Out of 150 TOLAC cases, 78% had successful VBAC and the
remainder (22%) had failed VBAC (emergency repeat cesarean
section). Table 1 depicts the individual variables of the VBAC
prediction model, their frequency distribution, and their means
with standard deviation. Table 2 shows the indications of
cesarean section in the failed VBAC group. The most common
indication was fetal distress followed by scar tenderness and
failed induction in 27% (9/33), 25% (8/33), and 21% (7/33),
respectively. Out of eight cases of scar tenderness, three had
thinned out scar of previous cesarean section.

We developed a total score of 0-12. The final cumulative VBAC
score ranged from 2 to 11 in the present study. It was 10 or
more in 5.30%, 7t0 9in 47.3%, 4 to 6 in 40.10%, and 3 or less
in 7.30% of the cases. As can be seen in graph 1, the observed
probability of having a successful VBAC for VBAC score 0-3
was 34%, 4-6 was 68%, 7-9 was 90%, and =210 was 97%. The
predicted VBAC percentages also mentioned in graph 1 were
calculated using binary logistic regression analysis and were
closely related to the observed ones.

The multivariate regression analysis of all six variables as
depicted in the Table 3 shows that two variables i.e. gestational
age and Bishops score had the odds of 2.047 and 3.082,

Table 1. Demographic characteristics of women undergoing trial of labour (*chi-square and Student’s t-test as appropriate)

Demographics characteristics Failed VBAC % (n/N) Successful VBAC % (n/N) _

Number of women underwent VBAC (150)

Maternal age (yrs)
<25

25-30

>30

BMI (kg/m?)
<25

25-30

>30

Gestational age (weeks)
<39

39-40

>40

Indication of primary cesarean
NPOL & others

IUGR, oligohydramnios, APH
breech, fetal distress

Clinically estimated fetal weight (grams)
<2500

2500-3500

>3500

Bishop’s score
0-3

4-5

6-10

Data are expressed as percentages with frequencies in the parentheses and mean = standard deviation, VBAC: Vaginal birth after cesarean, BMI: Body mass index, NPOL: Non-progress of

labour, IUGR: Intrauterine growth restriction, APH: Antepartum haemorrhage

280

22 (33/150)

25.93+3.51
48.49 (16/33)

78 (117/150)

25.82+3.70
52.14 (61/117)

39.39 (13/33) 35.90 (42/117) 0.92
12.12 (04/33) 11.96 (14/117)

25.08+3.62 23.19+2.63

63.64 (21/33) 79.49 (93/117) 0.04
24.24 (8/33) 17.95 21/117) ’
12.12 (4/33) 2.56 (03/117)

38.12+1.36 38.96+1.24

78.79 (26/33) 62.39 (73/117) 016
18.18 (6/33) 26.49 (31/117) ’
3.03 (1/33) 11.12 (13/117)

54.55 (18/33) 23.08 (27/117) <001
9.09 (3/33) 17.09 (20/117) ’
36.36 (12/33) 59.83 (70/117)

3389.54+471.45 3402+470.5

06.06 (2/33) 02.57 (3/117) 061
45.46 (15/33) 46.15 (54/117) '
48.48 (16/33) 51.28 (60/117)

3.60+0.82 6.34x2.35

48.48 (16/33) 11.97 (14/117) <001
51.52 (17/33) 25.64 (30/117) ’
0.0 (0/33) 62.39 (73/117)
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Table 2. Indication of cesarean section in failed VBAC group
30.03 (10/33)
27.27 (09/33)
24.24 (08/33)
18.18 (06/33)
100.00 (33)

Fetal distress

Scar tenderness

Failure of induction of labour
Non-progress of labour

Total

VBAC: Vaginal birth after cesarean

Table 3. Multivariate regression analysis of the variables included in
the prediction model

Beta Adjusted
Characteristics - odds 95% CI

coefficient .

ratio

Maternalagein ) | 44 0862  0.146 0.706-1.053
years
Ceiomllede g o 2047 0005 1.244-3.369
in weeks
Body mass 0.184 0.832 0.042  0.696-0.994
index in kg/m? ' ’ ' ' '
Bishop’s score
(0-13) 1.126 3.082 <0.001 1.882-5.048
Estimated fetal ) 1 0.944  0.999-1.001
weight in grams
Indication of primary cesarean®
1 -0.092 0.912 0.908 0.189-4.405
2 -0.542 0.581 0.514 0.114-2.963

“1-non-progress of labour (NPOL) and others, 2-IUGR, oligohydramnios, Antepartum
haemorrhage 3-breech presentation or fetal distress, Constant value -29.749, CI:
Confidence interval

Table 4. Multivariate regression analysis of additional variables not
included in the prediction model

Beta

(o)
coefficient 95% CI

Characteristics

Spontaneous

onset of labour 0.948 2.580 0.043 1.032-6.450
(yes/no)

Interdelivery

interval in 0.041 1.042 0.031  1.004-1.082
months

Previous NVD ) ¢ 1.947 0272 0.592-6.405
(yes/no)

RS VG g g5 3918 0210 0.465-33.163
(yes/no)

Parity 1.637 5.138 0.010 1.471-17.943

Constant value -29.749, VBAC: Vaginal birth after cesarean, CI: Confidence interval

respectively, for having a successful VBAC with significant
p-values in both, and with each 1 unit increase in BMI the odds
of having a successful VBAC reduced by 0.832 (p<0.05). The
other three factors i.e. age, indication for previous cesarean, and
estimated fetal weight (Johnson’s formula) were not significantly
associated with successful VBAC.

As shown in Table 4, we studied five additional variables out of
the model variables, namely spontaneous onset of labour, parity,
interdelivery interval in months, previous history of successful
VBAC, and previous history of normal vaginal delivery. These
variables were chosen because they were also included in the
previous models by Grobman and Flamm, Geiger and Wen et
al.©&10 Out of these five, two i.e. spontaneous onset of labour
and parity were significantly associated with successful VBAC
with odds of 2.58 and 5.138, respectively; the remaining three
had no significant effect.

Seventeen (11.3%) patients out of 150 who underwent
TOLAC had complications such as neonatal intensive care unit
admissions (n=06), failed and successful VBAC groups (n=3 for

120 -
100 -

80 -

—o—Predicted VBAC (%)
—m-Observed VBAC(%)

60 -

40 -

20 -

0to3 4106 Tt09 >10

Graph 1. Predicted compared with observed vaginal birth after
cesarean section (VBAC) (Successful TOLAC)

ROC Curve

1.0

ROC for VBAC
AUC =0.77 (95%

ring
0.68 to 0.85)

0.6

ROC for an uninformative test
Specificity= 1

Sensitivity

0.0 0.2 Ot4 076 0.8 1.0
1 - Specificity

Figure 1. ROC curve for the scoring system showing area under
the curve (AUC)

ROC: Receiver operating characteristic curve

281



TurkJ Obstet Gynecol 2020;17:278-284

Lakra et al. Prediction model vaginal birth after cesarean

both), and bladder injury (n=1) in the failed VBAC group, and
a total of 10 cases of PPH (all atonic PPH), four in the successful
VBAC group and six in the failed VBAC group. There were no
cases of uterine rupture and ICU admissions in the present
study.

Figure 1 shows the ROC curve with an AUC equal to 0.77 (95%
CI: 0.68 to 0.85).

Discussion

The ACOG 2010 quoted the success rate of VBAC as 60-80%.
VBAC success rates also vary between institutions and service
providers. The success rate of VBAC in the present study was
78%, similar to the quoted percentage. The mean age of the
women in the present study was 25.84+4.20 years and there
was no significant difference in the ages of the women in the two
groups i.e. successful VBAC and failed VBAC groups, similar to
study by Metz et al."? (27.9+4.3 and 27.5+4.6; p=0.20). The
mean age in the current study was lower as compared with the
study by Xing et al. > because 76.6% of the women were from
rural areas where young marriage and childbirth is common;
the mean age in the successful VBAC and failed VBAC group
was higher and there was a significant difference between the
two groups (27.9+4.8 and 35.5+4.7; p=0.043).

Troyer and Parisi® in 1992 studied 264 women with one
previous cesarean section and developed a model with four
factors, namely previous dysfunctional labour, non-reassuring
fetal heart tracing at admission, no previous vaginal delivery,
and labour induction. Each variable was given one point and
the total score ranged from 0-4. The patients with the lowest
score (i.e. 0) had the highest VBAC success rate (91.5%) as
compared with those with higher scores. This model has
not been studied extensively and needs further research and
validation. The indication of primary cesarean section i.e.
previous dysfunctional labour was also included in the present
study, mentioned here as NPOL, and was similarly assigned a
ZeTo score.

There is a popular model known as the Flamm scoring system,
which was developed in 1997 in California®. The research was
performed on 5022 pregnant women including four variables
known at the time of admission i.e. age of the patient, vaginal
delivery before and after the cesarean section, a non-recurring
indication of primary caesarean, cervical dilatation and cervical
effacement. The result was given as a score of 0-10 and each
score had a different percentage of successi.e. 0-2 corresponded
to 49.1%, 3-7 corresponded to 59.9%, 66.7%, 77%, 88.65%,
and 92.65%, and the success of 8-10 was 94.9%. In the present
study, we used two of the above factors in the VBAC prediction
model i.e. patient age, but instead of cervical dilation, we used
Bishop’s score.

Patel et al."? from Gujarat (India) in 2016 performed a
prospective observational study on 150 women with one
previous cesarean section using the Flamm scoring system. They
found a mean Flamm score for successful VBAC of 5.35 (95%

282

CI: 3.9 to 6.7) compared with failed VBAC i.e. 3.62 (95% CIL:
27 to 4.57) and the chances of success of TOLAC increased with
increasing Flamm scores. Similarly, in present study, the mean
VBAC score of the failed VBAC group was 5.03+1.82 and that
of the successful VBAC group was 7.01£1.77 (95% CI: 1.28 to
2.67,p<0.001). The authors concluded that Flamm scoring gave
a fair judgment of successful vaginal birth in TOLAC, and using
Flamm scores and monitoring though partogram would reduce
the rate of cesarean sections in patients with one previous lower
segment cesarean section. However, this model also has limited
supprting data and needs further validation.

The most studied prediction model of VBAC was developed by
Grobman of the northwestern University of Chicago in 2007®. It
included six variables: maternal age, BMI, ethnicity (e.g. African-
American/Hispanic), any previous vaginal delivery, any vaginal
delivery since the last cesarean, and indication for primary
cesarean of the arrest of dilation or descent. All variables were
those that could be determined at the first antenatal visit with
the idea of starting the counselling in the first trimester. Later,
this model was improved in 2009 by adding certain other factors
like most recent BMI within 2 weeks of delivery, gestational age
at delivery, gestational diabetes mellitus, preeclampsia, cervical
examination findings at admission, and the undertaking of
labour induction. The result was expressed as the percentage of
success of TOLAC. Inclusion of these additional factors slightly
improved the performance of the calculator. Similarly, we tried
to include those variables in the present prediction model,
which were available at the time of admission because our
hospital is a referral hospital and most of the time our patients
are unscheduled (77.3% in the present study).

The AUC of the ROC curve of Grobman’s 2007 model was
0.751, and that of the new model was 0.779, and these values
were significantly different (p<0.001)®. This model is currently
known as the MFMU calculator and is freely available on the
internet. The AUC of the ROC curve of our model was 0.77,
similar to that of Grobman’s 2007 and 2009 models (0.751
and 0.779), which suggests that the proposed prediction model
performed well.

In 2018, Wen et al.”” conducted a retrospective cohort study
on 444 women with one cesarean delivery and at least one
subsequent attempt for a trial of labor in Nanjing, China.
They used Grobman’s model and also a modified version of
this model and compared the two. The considered potential
VBAC predictors included Grobman’s background variables
and two new variables, maternal height and estimated fetal
weight. Their overall VBAC success rate was 83.3%. The AUC
of Grobman’s model was 0.831 (95% CI: 0.775 to 0.886), and
the AUC of their own modified model with two new variables
added was 0.857 (sensitivity =72.2%, specificity =83.8%).
However, the difference between the AUC of the two models
was not significant (Z=-1.69, p=0.091). Hence, they found that
Grobman’s model was well accepted in the Chinese population,
also that the modified model supplemented with maternal
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height and estimated fetal weight needed to be further studied
in the Chinese population.

There was no case of uterine rupture in the present study,
whereas the incidence was 0.90% in the study by Patel et al.(?
and 0.28% in the study by Xing et al.!"> A recent meta-analysis
suggested that measurement of lower uterine segment (LUS)
thickness antenatally in women with a previous caesarean
delivery could be used to predict the occurrence of a uterine
defect (scar dehiscence or scar rupture) in women undergoing
VBAC"®, Further prospective observational studies are needed
using a standard method of intrapartum LUS thickness
measurement to predict the outcome of TOLAC and risk of
uterine rupture.

The present study included a very important variable i.e.
Bishop’s score that has not been incorporated in any of the
popular models by Flamm and Geiger'® and Grobman et al.®,
who included only the individual components of Bishop’s score
such as cervical dilation, effacement, and station. Metz et al."©
and Xing et al."” included Bishop’s score in their model, despite
it being a subjective variable, its importance was highlighted in
their study also"!. Metz et al. 9. used its value as the main
factor in developing a score to which a value of 2 to 4 was
added for another four variables (history of vaginal delivery,
BMI, primary cesarean delivery because of nonrecurring
indication, maternal age <35 years) to get the final VBAC score.
In the present study, it has an adjusted odds ratio of 3.08 and
has a very strong association with successful VBAC (p<0.05).
Spontaneous onset of labour and parity are two other important
variables that may be incorporated in the present model and
a further study can be planned. There are insufficient studies
about VBAC prediction models and most studied only individual
variables. Other variables studied in other prediction models are
weight gain in pregnancy, preeclampsia, gestational diabetes,
insurance. and race®”'>. There is a need for the development of
a standard prediction model and further studies of this model
and many more such models with different permutations and
combinations of various variables are required to help predict
the success of TOLAC with high accuracy.

Study Limitations

The small sample size is the limitation of the present study.
The study was approved by the institutional ethics committee
and was performed in accordance with the ethical standards
described in an appropriate version of the 1975 Declaration
of Helsinki, as revised in 2000. There is no conflict of interest
among the authors and this study was not funded by any
organization.

Conclusion

The present study tests a new VBAC prediction model and
shows that it is a good tool for predicting VBAC and hence can
be used to counsel women regarding the mode of delivery in

current and subsequent pregnancies. Parity, spontaneous onset
of labour, admission Bishop’s score, gestational age, and BMI
were the factors with a statistically significant association with
successful VBAC. Further studies could be proposed such as
the comparison of two different types of scoring systems, each
system with different variables, in a given population.
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Impact of the expanded examination of fetal heart to
the prenatal diagnosis of congenital heart diseases

Genisletilmis fetal kardiyak degerlendirmenin konjenital kalp
hastaliklarinin prenatal tanisina etkisi

® Pelin Kosger!l, ® Melih Velipasaoglu?, ® Tugcem Keskin3, ® Hikmet Kiztanir!, ® Birsen Ucarl
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Abstract

Objective: In the present study, for which reasons fetal cardiac evaluation was requested from our pediatric cardiology clinic, the effects of routine fetal
cardiac evaluation in obstetric ultrasonography (USG) on the detection of congenital heart disease (CHD) and the distribution of intrauterine diagnosis of
CHD according to pregnancy risk profiles were retrospectively analyzed.

Materials and Methods: Fetal echocardiography reports which containing the nineteen-month period were retrospectively examined. We performed a
fetal echocardiography for all pregnant women who were referred to pediatric cardiology clinic after detail obstetric USG screening. The pregnancies were
categorized into two groups based on the risk of CHD: Low-risk and high-risk groups. Detected congenital cardiac structural malformations were classified
as complex, moderate, and mild according to perinatal mortality risk.

Results: Of the 736 pregnancies, 22 were twin, and fetal cardiac evaluation was performed in 758 fetuses. There were 341 (46.3%) pregnancies in the high-
risk group and 395 (53.6%) pregnancies in the low-risk group. The most common reason for fetal cardiac evaluation request was inability to adequately
visualize the fetal heart (36.1%), while suspected fetal cardiac abnormality was the second most common cause (21.3%). Number of fetuses detected with
cardiac abnormalities was 80 (23.5%) among high-risk pregnancies, and 20 (5%) among low-risk pregnancies. The most common type of malformation
was simple cardiac abnormalities (6%) followed by complex lesions (4.1%). The most common cardiac abnormality was ventricular septal defect comprised
of 18 cases (2.4%) while the most common complex cardiac abnormality was pulmonary atresia (1.2%). The rate of consistency was 40.1% between
obstetricians and pediatric cardiologist in terms of the diagnosis of the congenital cardiac malformations.

Conclusion: Routine evaluation of the fetal heart by means of obstetric USG, including four chambers, outflow tracts’ and three vessel views, would allow
for diagnosing congenital cardiac malformations to a large extent during the intrauterine period.

Keywords: Congenital heart disease, fetal echocardiography, high risk pregnancy, low risk pregnancy, prenatal diagnosis

Oz

Amac: Bu calismada pediatrik kardiyoloji klinigimizden fetal kardiyak degerlendirmenin hangi nedenler ile talep edildigi, obstetrik ultrasonografide (USG)
rutin fetal kardiyak degerlendirmenin konjenital kalp hastaliklarimin (KKH) fetal ekokardiyografi ile tespitine etkisi ve intrauterine tani koyulan KKHnin
gebelik risk profiline gore dagilimu retrospektif olarak incelenmistir.

Gerec ve Yontemler: On dokuz aylik doneme ait fetal ekokardiyografi raporlari retrospektif olarak incelendi. Fetal ekokardiyografik degerlendirme,
ayritli obstetrik USG taramasi sonrasinda pediatrik kardiyoloji klinigine yonlendirilen tiim gebelere yapildi. Gebeler KKH'li fetusa sahip olma risklerine
gore dustik ve ytiksek riskli olarak iki gruba ayrildi. Tespit edilen konjenital kardiyak malformasyonlar perinatal mortalite riskine gore kompleks, orta ve
hafif derece olmak tizere simiflandinldi.

Bulgular: Toplam 736 gebenin 22 tanesi ikiz gebelik olup, 758 bebege fetal kardiyak degerlendirme yapildi. Yuksek risk grubunda 341 (%46,3), dustk
risk grubunda ise 395 (%53,6) gebelik mevcuttu. Fetal ekokardiyografik degerlendirme isteminin en sik nedeni fetal kalbin gorunttilenmesinde yetersizlik
(%36,1) olup, fetal kardiyak anormallik stphesi ikinci en sik nedendi (%21,3). Kardiyak anomali saptanan fetus sayist ytuksek riskli gebelerde 80 (%23,5),
dusuk riskli gebelerde 20 (%5) idi. En yuksek oranda saptanan malformasyon tipi hafif kardiyak anomaliler olup (%6), kompleks lezyon saptanma orani
ikinci siradaydi (%4,1). En sik saptanan kardiyak anomali ventrikuler septal defekt 18 (%2,4) olup, en sik saptanan kompleks kardiyak anomali ise

PRECIS: The expanded examination of the fetal heart by means of obstetric USG increases the rate of prenatal detection of congenital heart defects.
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pulmoner atreziydi (%1,2). KKH'nin taninmast acisindan obstetrisyen ve pediatrik kardiyoloji arasindaki uyum oran %40,1 idi.

Sonug: Fetal kalbin dort bosluk, ventrikullerin ¢ikim yollar ve t¢ damar kesiti rutin kapsayacak sekilde obstetrik USG sirasinda degerlendirilmesi,
konjenital kardiyak malformasyonlarin intrauterin donemde biiytik oranda tani almasina imkan saglayabilir.

Anahtar Kelimeler: Konjenital kalp hastaliklari, fetal ekokardiyografi, yiksek riskli gebelik, dustk riskli gebelik, prenatal tant

Introduction

Congenital heart disease (CHD) is the most common
congenital abnormality, and it is six times more common than
chromosomal abnormalities and four times more common
than neural tube defect”. The incidence of CHD is 8-10
cases per 1000 live births (0.8%-1%) for full-term births, and
this rate is approximately 10 times more (8.3%) for preterm
births®. Approximately 17%-33% of CHDs include critical
malformations, which must be intervened directly after
birth and/or just before birth. Unfortunately, 50% of these
malformations are diagnosed after the infant is discharged from
the hospital, and the mortality risk increases because of the
delay. The identification of severe cardiac abnormalities during
the intrauterine period enables the use of approaches that lead to
significant decreases in perinatal morbidity and mortality, such
as performing the delivery at a center where cardiac surgery can
be performed, providing the required medical support in the
newborn intensive care unit until transfer to the relevant center,
and/or if needed, promptly performing transcatheter palliative
interventions. Therefore, fetal cardiac evaluation has become an
important part of obstetric ultrasonography (USG), and fetal
echocardiography evaluation requests have increased due to
increased incidences of suspected CHD. Although the risks of
CHD are defined and fetal cardiac evaluation is recommended
for all high-risk pregnancies, 90% of CHDs are observed in low-
risk pregnancies®?.

The current approach in many clinics in Turkey involves
performing fetal cardiac evaluations within defined indications
owing to long examination times and inadequate number of
pediatric cardiologists and cardiovascular surgery experts. Our
hospital is a tertiary center and includes the only perinatology
and pediatric cardiology clinic that provides services to a
large region, which consists of our city and neighboring
cities. In the present study, for which reasons fetal cardiac
evaluation was requested from our pediatric cardiology clinic,
the effects of routine fetal cardiac evaluation in obstetric USG
on the detection of CHDs and the distribution of intrauterine
diagnosis of CHDs according to pregnancy risk profiles were
retrospectively analyzed.

Materials and Methods

In this retrospective study, the total number of anomaly
scans in the perinatology unit during the study period (May
2017 - January 2019) were 8372 and the number of referred
pregnancies for fetal echocardiography evaluations were 736.
All patients in the study underwent routine fetal anatomic
scanning according to the International Society of Ultrasound
in Obstetrics and Gynecology guidelines between the 18" and
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22" weeks of pregnancy in the Department of Perinatology at
our university. In this scan, four chambers of the heart, three
vessel and trachea, left and right ventricular outflows, and the
heart were examined using color Doppler USG®. Subsequently,
the patients were referred to the Department of Pediatric
Cardiology unit form perinatology division of our university
hospital either suspected cardiac abnormalities, accompanying
diseases that increase risk of fetal cardiac malformations,
heart suboptimal
evaluation during routine anomaly scan. To identify all

parental congenital malformation or
reasons for fetal echocardiography requests, detailed obstetric
USG reports of each case were retrieved from the system and
examined, and the reasons for fetal echocardiography requests
were determined as accurately as possible by comparing these
with our records. Pre-gestational and gestational medical
data of pregnant women were retrieved. Comorbid medical
problems that may be considered as risky for CHD, medication
use, and characteristics of previous pregnancies were recorded.
The pregnancies were categorized into two groups based on
the risk of CHD: low-risk and high-risk groups. Fetal cardiac
evaluation was performed by the same single operator (P.K)
in the Department of Pediatric Cardiology using a C5-1 convex
probe with an Affinity 70 (Philips, WA, USA) device. In all
fetal echocardiography examinations, cardiac situs, size and
position, systemic and pulmonary venous connections, atrial
and ventricular chambers, atrioventricular and semilunar valves,
ventriculoatrial shunts, great vessels outflow tracts, ductal and
aortic arches, and rhythm were evaluated. If all views could
not be clearly evaluated or if a suspicious finding is detected
in the first evaluation, repeated evaluations may be required.
Echocardiography images and reports of each patient were
recorded. Fetal echocardiographic evaluation was scheduled
according to the gestational week of the pregnancy, the referral
diagnosis of the fetus, and the availability of our out-patient
clinic. Each case was informed about applying for postnatal
cardiac evaluation even if no pathology was detected in the fetal
evaluation. For the purpose of performing as many evaluations
and as early as possible, postnatal echocardiography evaluations
are performed without appointment in our clinic. The postnatal
data of 261 infants were retrieved of 714 single and 22 sets
of twins, and 758 infants in total from 736 pregnancies were
examined. Prenatal and postnatal echocardiography data of
261 cases, for which postnatal data could be retrieved, were
compared.

Detected congenital cardiac structural malformations were
classified as complex, moderate, and mild according to perinatal
mortality risk (Table 1)©”. Malformations that are not included
in this classification, and malformations with low mortality risk
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Table 1. Classification of prenatally diagnosed congenital heart
defects

Heterotaxy or atrial isomerism, single
ventricle, hypoplastic left heart,
pulmonary atresia, tricuspid atresia,
aortic atresia, mitral atresia, and Ebstein’s
anomaly, complet atrioventricular septal
defect, truncus arteriosus, congenitally
corrected transposition of the great
arteries, double outlet left or right
ventricle

Complex; atresia or
severe hypoplasia of a
valve or chamber

Transposition of the great vessels,
tetralogy of Fallot, coarctation of

the aorta, aortopulmonary window,
critical aortic or pulmonary stenosis,
partial atrioventricular septal defect,

total anomalous pulmonary venous
connection, large ventricular septal defect

Modere; congenital
heart disease
requiring operation
or intervention, but
not included in the
complex group

Small ventricular septal defect, atrial

Minor; no .
. ) septal defect and less severe aortic or
intervention 3

pulmonary stenosis

Dysrhthmias, cardiomyopathies,
Others secondary dextrocardia/levocardia and

restrictive ductus

were evaluated in the others category. This study was approved
by the Eskisehir Osmangazi University Institutional Ethics
Committee.

Statistical Analysis

Statistical analysis was performed using Statistical Package
for Social Sciences, version 15 (SPSS, Chicago, USA). The
pregnancies were categorized into two groups based on the risk
of CHD. The fetal echocardiography request reasons and the
congenital cardiac malformation rates were classified according
to pregnancy risk profile. The prevalence of CHDs in low- and
high- risk pregnancies was compared using the chi-square test.
Statistical significance was inferred at p<0.05.

Results

The mean age of the mothers was 29.8+5.6 years (range, 17-
47 years), and the mean gestational age at which the fetal
echocardiography examination was performed was 26.4+4.4
weeks. Of the 736 pregnancies, 22 were twin pregnancies, and
fetal cardiac evaluation was performed in 758 fetuses. Twelve
patients underwent examination for a second time. In total,
37.9% of the examinations were performed before the 24" week
of pregnancy, while 62.1% were performed after the 24" week
of pregnancy. Number of fetuses with congenital structural
cardiac malformation was 101 (13.7%), and the number of
fetuses with arrhythmia was 15 (2%).

The reasons for fetal echocardiography requests were classified
according to CHD risk profiles considering the American Heart
Association recommendations (Table 2)®. The prevalence of
CHD according to risk factors was determined. There were 341

(46.3%) pregnancies in the high-risk group and 395 (53.6%)
pregnancies in the low-risk group. The most common cause
for fetal cardiac evaluation request was inability to adequately
visualize the fetal heart (36.1%), while suspected fetal cardiac
abnormality was the second most common cause (21.3%). Fetal
cardiac malformation was detected as the most frequent among
pregnant women referred to the pediatric cardiology due to
suboptimal evaluation during routine anomaly scan (37.5%).
The distribution of CHDs, which were diagnosed with fetal
echocardiography and classified according to mortality risk
according to pregnancy rtisk groups was presented in Table
3. Number of fetuses detected with cardiac abnormalities was
80 (23.5%) among high-risk pregnancies, and 20 (5%) among
low-risk pregnancies. The prevalence of cardiac abnormalities
in each category was higher in high-risk pregnancies (Table 4).
The most common type of malformation was simple cardiac
abnormalities (6%) followed by complex lesions (4.1%). The
most common cardiac abnormality was ventricular septal
defect (VSD) comprised of 18 cases (2.4%) while the most
common complex cardiac abnormality was pulmonary atresia
(PA) (1.2%). The moderate cardiac abnormality was TOF
including nine cases (1.2%). Out of 20 fetuses (2.7%) evaluated
with suspected fetal cardiac arrhythmia, two had complete
atrioventricular block, two fetuses had blocked premature
atrial contractions, and two fetuses had supraventricular
tachycardia. The other nine fetuses had premature atrial and
ventricular contractions, which recovered during the late weeks
of pregnancies.

The number of fetuses for which postnatal cardiac evaluation
records could be retrieved via echocardiography examinations
performed after birth, autopsy reports of terminated fetuses, and
late period presentations to our clinic for follow-up purposes
was 261 (35.4%). Of the 261 infants, 43 (16.4%) had CHD. As
the prenatal and postnatal results were compared, there were 24
(9.1%) discordant diagnoses: One major and 23 minor. In one
fetus for which fetal echocardiography was requested because
of the presence of a sibling with heart disease and which did not
have fetal cardiac abnormalities, total anomalous pulmonary
venous return was detected in the first postnatal week. Twenty-
three minor discordant diagnoses [15 atrial septal defect (ASD)],
4VSD, 1 bicuspid aortic valve, 3 pulmonary stenosis] belonged
to the class of simple heart diseases.

Discussion

Diagnosis of CHD during the intrauterine period provides
significant benefits as performing of the birth under appropriate
conditions, mentally prepared family, defining potential genetic
abnormalities, and termination of pregnancy in the presence
of complex malformations. Moreover, it was reported that
diagnosis of some specific CHDs during the prenatal period
increases the survival rate as well®. However, due to long
duration of fetal echocardiography and requirement of an
experienced pediatric cardiologists, it is not routinely performed
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Table 2. The distribution of the fetal echocardiography request reasons and the congenital cardiac malformation rates according to pregnancy

risk profile*

Indications with higher risk profile Total n (%) CHD n (%)

Gestational diabetes

Pregestational diabetes

Collagen tissue disease (maternal autoantibodies)

CHD in the first degree relatives of the fetus (mother, father, siblings)
Fetal cardiac abnormality suspected on obstetrical ultrasound

Fetal extracardiac abnormality suspected on obstetrical ultrasound

Fetal tachycardia or bradycardia, or frequent or persistent irregular heart rhythm

Fetal increased NT >95% (=3 mm)
Monochorionic twinning

Fetal hydrops or effusions

Polyhidramnios

Total

Indications with lower risk profile

Maternal medications (anticonvulsants, NSAIDS in first/second trimester)
Fetal abnormality of the umblical cord or placenta
Abnormal first or second trimester screening tests
Oligohydramnios

Late maternal age

Suboptimal evaluation

Total

30 (4.1) 2(6.7)
27 (3.7) 2(7.4)

6 (0.8) 1(20)
2534 0(0)
157 (21.3) 63 (40.1)
20 2.7) 3(15)
202.7) 1(5)

16 (2.2) 1(6.25)
22(3) 3(13.6)
13 (1.7) 2(15.3)
4(0.5) 2 (50)
341 (46.3) 80 (23.5)
28 (3.8) 1(3.6)
19 (2.6) 2(10.5)
41 (5.6) 2(4.9

6 (0.8) 1(16.6)
35 (4.8) 3(8.6)
266 (36.1) 11 (4.1)
395 (53.6) 20(5)

CHD: Congenital heart disease, NSAIDS: Non-steroidal anti-inflammatory drug, NT: Nuchal translucency

in all pregnant women. Thus, basic fetal cardiac evaluation has
become a part of the USG in routine obstetric monitoring. CHDs
can be detected during the intrauterine period at a rate of 4.5%-
8.1% with the evaluation of the fetal heart in four chamber view
and at 43.8%-85.5% with the additional examination of the right
and left ventricular outflow tracts®. Therefore, the prevalence of
intrauterine diagnosis of CHD varies according to the protocol
performed by the centers for fetal cardiac evaluation"®!V. In
the present study consisting of an eighteen-month period, fetal
congenital cardiac malformation prevalence was 13.7%. Fetal
congenital cardiac malformation prevalence was reported to be
5.6% from another tertiary center in Turkey"?. At our center,
evaluation of the fetal heart in four chamber view is a routine part
of the obstetric USG. Moreover, detailed fetal cardiac evaluation
including right and left ventricular outflow tracts and three
vessels and trachea view is routinely performed in each pregnant
woman by skilled perinatologists between the 18" and 22" weeks
of pregnancy. Furthermore, since the fetal echocardiography
was performed in selected pregnancies who were identified as
risky in antenatal screening in our tertiary reference center, the
reported prevalence may be higher than expected.

In the present study, while suspected fetal cardiac abnormality
was the second most common (21.3%) reason for fetal
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echocardiography request, inadequate evaluation of the fetal
heart was the most common reason (36.1%). Prevalence of
family history of CHD and maternal diabetes mellitus (DM),
which were reported to be the top two most common reasons
for fetal echocardiography requests in the previous studies,
were 3.4% and 7.8%, respectively in the present study"®?.
In the present study, similar to Cha et al."¥, detection of an
abnormal cardiac finding during obstetric follow-up was more
common than family history of CHD and maternal DM among
the reasons for fetal echocardiography requests. Compatibility
between the findings of the pediatric cardiologist and the
obstetrician in the cases referred to fetal echocardiography
with suspected CHD by the obstetricians varies according to
the experience of the centers. In the current study, the rate of
consistency was 40.1% between obstetricians and pediatric
cardiologist in terms of the diagnosis of the congenital cardiac
malformations. Simpson® reported that cardiac malformation
was detected during fetal echocardiography in 45 of 275
(16%) pregnant women referred with suspected CHD, while
Meyer-Wittkopf et al."® demonstrated that cardiac abnormality
was detected in 209 out of 268 (77.9%) pregnant women
referred to fetal echocardiography with suspected fetal cardiac
abnormality, and the diagnosis was fully compatible in 62% of
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Table 3. Intrauterine detected congenital heart diseases and their
distribution according to pregnancy risk groups*

Results of fetal High risk | Lowrisk | Total n
echocardiography group (n) | group (n) | (%)

Complex

PA with IVS/VSD/AVSD 9 0 9(1.2)
Single ventricule 2 0 2 (0.3)
HLHS 6 0 6 (0.8)
DORV 3 1 4(0.5)
Ebstein’s anomaly 2 0 2(0.3)
cloeaon 1 0 Lo
Shone complex 2 0 2 (0.3)
Left atrial isomerism 2 0 2 (0.3)
AVSD 2 0 2(0.3)
Total 29 1 30 4.1)
Modere

TOF 7 2 9(1.2)
CoA 1 6 (0.7)
d-TGA 4 0 4(0.5)
Total 16 3 19 2.4)
Simple

VSD 14 4 18 2.4)
Possible CoA 3 7(1)
PS 3 3(0.4)
AS 2 10 (1.4)
ASD 2 3 5(0.7)
Total 28 15 43 (6)
Other

Tricuspid regurgitation 1 0 1(0.1)
LPVCS 3 0 304
Intracardiac Mass 2 0 2(0.3)
Double aortic arch 1 0 1(0.1)
Dextrocardia 1 0 1(0.1)
Dysrhythmias 14 1 15 (2)
Total 22 1 23 (3)

CoA: Coarctation of aorta, AS: Aort stenosis, ASD: Atrial septal defect, AVSD: Atrio
ventricular septal defect, DORV: Double outler right ventricle, HLHS: Hypoplastic
left heart syndrome, IVS: Intact ventricular septum, LPVCS: Left persistant vena cava
superior, PA: Pulmonary atresia, PS: Pulmonary stenosis, TGA: Transposition of great
vessels, TOF: Tetralogy of Fallot; VSD: Ventricular septal defect

“The prevalence of cardiac abnormalities in each category was higher in high-risk
pregnancies. According to the chi-square test, p<0.001

these patients. Obstetricians’ increasing experience in evaluating
fetal heart enables us to diagnose a higher rate of CHD during
the intrauterine period.

When pregnant women that underwent fetal echocardiography
were classified according to risk levels in terms of fetal cardiac

Table 4. Comparison of pregnancy risk groups in terms of fetal
echocardiography results

Fetal cardiac High risk group | Low risk group |
anomaly n (%) n (%) P

Complex 29 (8.5) 1(0.25)

Modere 16 (4.7) 3(0.9)

Simple 28 (8.4) 16 (4.2) <0.001
Other 22 (6.2) 1(0.24)

*chi-square test

malformation; 46.3% were in the high-risk group, and 53.6%
were in the low-risk group. In fetal echocardiography, CHD
was detected most commonly in the high-risk group with a rate
of 23.5%. In the low-risk group, determination of congenital
heart abnormality rate was 5%, and it was significantly higher
among high-risk pregnancies. This was associated with the
detection of cardiac malformation in 40.1% of pregnancies
referred to fetal echocardiography due to suspected fetal cardiac
malformation in the obstetric USG. In the study of Nayak et
al.?, in which fetal echocardiography was performed in all
pregnant women over a period of 4 years, they highlighted
the importance of fetal echocardiography. They concluded
that the fetal echocardiography should be included as a part
of routine antenatal screening irrespective of risk factors for
CHD. According to the their results, the prevalence of prenatal
CHD was similar between high- and low-risk pregnancies,
but the majority of pregnancies with cardiac malformation
was in the low-risk group®, which is contrary to our finding.
Operator misevaluation, failure to notice cardiac malformation,
and inadequacy of and failure to interpret fetal cardiac image
views were given as the reasons for failure to detect complex-
structured fetal cardiac malformations in obstetric USG. The
missing diagnoses in these pregnancies, which were referred
with low-risk, were made with fetal echocardiography®.
Evaluation of fetal heart in obstetric USG requires experience
and knowledge, and obstetric fetal cardiac evaluation which is
not optimally performed owing to various reasons can cause
complex cardiac malformations to be missed. Therefore, we
find it appropriate to refer these pregnant women in whom
fetal heart could not be adequately evaluated by obstetric USG
with reasons similar to those stated by Nayak et al.’ to fetal
echocardiography in our center as well. According to our results,
inadequate evaluation of fetal heart in obstetric USG is the most
common (31%) reason for requesting fetal echocardiography.
However, fetal cardiac malformation was detected only in 4.1%.
This was associated to a large extent with high-risk pregnancies
in which obstetric fetal cardiac evaluation was conducted by an
experienced perinatologist.

It is known that the prevalence of CHD differs during the
intrauterine and postnatal periods. Isolated VSD is the most
common CHD during the postnatal period, which is also
reported to be the most common CHD diagnosed during the
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intrauterine period as well 1217 In the present study, consistent
with the literature, the most common cardiac malformation in
fetal echocardiography is VSD. In the previous studies, complex
cardiac malformations were reported to be the most common
group of CHD®!*!®. However, we found complex cardiac
malformations as the second most common following minor
lesions. It was considered that this variation may be related to
some differences in the classification of cardiac lesions between
the studies. Moreover, in the present study, consideration of the
higher but insignificant increases in flow velocities at semilunar
valves may have played a role in the increased number of
minor lesions. In previous studies, atrioventricular septal defect
(AVSD) and hypoplastic left heart syndrome (HLHS) were
reported to be complex cardiac lesions that are detected at a
similar or higher prevalence'*!$19 In the present study, the
most common complex CHD was PA, followed by HLHS.
Since the pregnancies diagnosed with complex type congenital
cardiac malformations were referred to the surgical center
during the prenatal or postnatal period, and the others
diagnosed as moderate type lesions gave birth in our hospital,
postnatal results of all of these pregnancies were retrieved.
Moreover, most of the 261 (35.4%) cases, whose postnatal
echocardiography results could be retrieved, were diagnosed
with fetal cardiac abnormality by an obstetrician or pediatric
cardiologist. The incompatibility between prenatal and
postnatal echocardiography in these 261 cases were mostly
due to simple lesions. It was found that the diagnoses did not
change in complex lesions which were detected by a pediatric
cardiologist, but one case with a normal fetal echocardiography
was diagnosed with total anomalous pulmonary venous return
abnormality during the postnatal period. Pulmonary venous
return abnormalities, small or moderate sized ventricular or
ASD, and minor valve lesions cannot always be defined with
fetal echocardiography, and are frequently diagnosed after
birth®. Meyer-Wittkopf et al.1® also reported that a total
anomalous pulmonary venous return abnormality diagnosed
in the postnatal period could not be detected in the fetal
echocardiography.

Study Limitations

Although each evaluated pregnant woman was informed about
the importance of postnatal echocardiography, a significant
amount of postnatal echocardiographic evaluation, in which a
statistical analysis for sensitivity and specificity could not be
performed in order to make a confirmation or comparison.

Conclusion

In many centers, regardless of CHD risk, it is still not possible to
perform fetal echocardiography by a pediatric cardiologist to all
pregnant women. Therefore, routine evaluation of the fetal heart
by means of obstetric USG, including four chambers, outflow
tracts’ and three vessel views, would allow for diagnosing
congenital cardiac malformations to a large extent during the
intrauterine period.
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Pulmonary morbidity related to diaphragm surgery
performed for gynecological cancers

Jinekolojik kanser hastalarinda yapilan sitorediiktif cerrahiler
kapsaminda gerceklestirilen diyafram cerrahilerinin pulmoner
morbidite ile iliskisi

® Yasin Durmus, ® Alper Karalok, ® Sinem Ayse Duru Cételi, ® Nurettin Boran, ® Mehmet Unsal,
® Gokhan Boyraz, ® Taner Turan
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Abstract

Objective: To evaluate pulmonary morbidity related to diaphragm surgery performed for gynecological cancers and to identify the impact of
transdiaphragmatic thoracotomy.

Materials and Methods: We reviewed clinical and pathologic data of 232 women who had undergone diaphragm surgery as a part of cytoreductive surgery
procedures performed for gynecological cancers.

Results: Transdiaphragmatic thoracotomy occurred in 52 patients (22.4%). Rate of pulmonary complications among patients who had a transdiaphragmatic
thoracotomy was higher compared with patients who did not have a transdiaphragmatic thoracotomy (40.4% vs 20.6%, p=0.004). Transdiaphragmatic
thoracotomy [odds ratio (OR), 2.66; 95% confidence interval (CI), 1.20-5.92; p=0.016], colon resection (OR, 5.21;95% CI, 2.34-11.63; p<0.001), ileostomy
(OR, 19.61;95% CI, 1.64-250.0; p=0.019), and any extra-pulmonary complication occurrence (OR, 2.35; 95% CI, 1.13-4.88; p=0.023) were identified as
independent predictors of pulmonary morbidity. Patients with transdiaphragmatic thoracotomy developed pleural effusion, pleural effusion necessitating
drainage, pneumothorax, pneumonitis, and atelectasis more frequently compared with patients who did not have transdiaphragmatic thoracotomy. Rate of
admission to postoperative intensive care of patients with transdiaphragmatic thoracotomy (30.8%) was significantly higher than that of patients without
transdiaphragmatic thoracotomy (12.2%) (p=0.001).

Conclusion: Transdiaphragmatic thoracotomy is an independent predictor of pulmonary morbidity among patients who underwent diaphragm surgery.
Avoiding accidental transdiaphragmatic thoracotomies with maximal attention and performing full-thickness resection procedures with alternative surgical
techniques preventing a thoracotomy may help decrease pulmonary morbidity rates and postoperative care costs.

Keywords: Diaphragm, surgery, cytoreduction, ovarian cancer, morbidity

Oz

Amac: Jinekolojik kanser hastalarinda, sitoreduktif cerrahi kapsaminda uygulanan diyafram cerrahisi ile iligkili pulmoner morbiditenin degerlendirilmesi.
Gerec ve Yontemler: Sitoreduktif cerrahi kapsaminda diyafram cerrahisi de uygulanan 232 jinekolojik kanser hastasina ait veriler retrospektif olarak
tarand.

Bulgular: Transdiyafram torakotomi 52 (%22,4) hastada olusmustu. Transdiyafram torakotomi olan hastalarda herhangi bir pulmoner komplikasyon ortaya
ctkma orani %40,4 iken, transdiyafram torakotomi olmayan hastalarda herhangi bir pulmoner komplikasyon ortaya ¢tkma oran %20,6 idi. Transdiyafram
torakotomi olan hasta grubunda pulmoner komplikasyon gelisme riskinin daha ytiksek oldugu goruldu (p=0,004). Transdiyafram torakotomi [risk oram
(OR), 2,66; %95 gtiven araligr (CI), 1,20-5,92; p=0,016], kolon rezeksiyonu (OR, 5,21; %95 CI, 2,34-11,63; p<0,001), ileostomi (OR, 19,61; %95 CI, 1,64-
250,0; p=0,019), ve herhangi bir extra-pulmoner komplikasyon olusmus olmasi (OR, 2,35; %95 CI, 1,13-4,88; p=0,023) pulmoner morbiditenin bagimsiz
prediktorleri olarak tanimlandi. Pulmoner morbidite alt bashklar halinde degerlendirildiginde; transdiyafram torakotomi olan hasta grubunda plevral
eftizyon, drenaj gerektiren plevral efuzyon, pnomotoraks, pnomoni ve atelektazinin, transdiyafram torakotomi olmayan hastalar ile karsilastinldiginda,
daha sik ortaya ¢iktigr gosterildi. Yogun bakim tnitesi ihtiyaci orani, transdiyafram torakotomili hasta grubunda, transdiyafram torakotomisi olmayan hasta
grubuna kiyasla daha yuksekti (%30,8 vs. %12,2, p=0,001).

PRECIS: Transdiaphragmatic thoracotomy, colon resection, ileostomy and development of any extra-pulmonary complication were identified as
independent predictors of pulmonary morbidity.
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Sonuc: Transdiyafram torakotomi, diyafram cerrahisi geciren hastalarda pulmoner morbiditenin bagimsiz bir prediktorudur. Maksimal ¢zen ile accidental
trasdiyafram torakotomilerden kacinmak ve tam kat diyafram rezeksiyonlarimi torakotomi olusturmayan alternatif cerrahi yontemler ile gerceklestirmek
pulmoner morbidite oraninin azaltilmasina ve postoperatif bakim masraflarinin azaltilmasina yardimer olabilir.

Anahtar Kelimeler: Diyafragm, cerrahi, sitorediiktif, over kanseri, morbidite

Introduction

Studies have shown that optimal cytoreduction is the cornerstone
of initial treatment for advanced epithelial ovarian cancers"?. It
is estimated that nearly 40% of patients with advanced ovarian
cancer have gross disease located on the diaphragm®?. Patients
with advanced ovarian cancer and diaphragm involvement
who had undergone diaphragm surgery had better survival
rates than those who had not®. Thus, a significant proportion
of patients with advanced ovarian cancers require diaphragm
surgery to achieve optimal cytoreduction and therefore better
survival rates. Complete cytoreduction is also associated with
improved overall survival in advanced uterine corpus cancers,
and patients with metastatic diaphragm disease require
diaphragm surgery®".

Previous studies reported that diaphragm surgery was associated
with pulmonary morbidity, and they reported higher rates of
pleural effusion®®'? higher rates of pneumothorax®'%'? and
longer hospital stay® after diaphragm surgery. Furthermore,
several studies showed higher rates of pulmonary morbidity
after diaphragm full-thickness resections compared with
diaphragm peritoneal stripping>!® but others did not show a
significant difference®'. Previous studies were not able to assess
other types of pulmonary morbidity such as pneumonitis and
atelectasis due to the small number of cases. Thus, pulmonary
morbidity related to diaphragm surgery needs further evaluation
with a larger number of cases. We performed the present study
to improve knowledge about pulmonary morbidity related
to diaphragm surgery, and we also assessed other potential
surgical factors that may contribute to pulmonary morbidity.

Materials and Methods

All patients who had undergone diaphragm surgery as a part of
cytoreductive surgery procedures performed for advanced or
recurrent ovarian and uterine corpus cancers between January
1, 2001, and June 1, 2018, were reviewed retrospectively. Data
were obtained from hospital medical records. Patients who had
an ablative intervention to the diaphragm were excluded from
the study. We included only cases involving surgical resections
of the diaphragm peritoneum with or without diaphragm muscle
and overlying parietal pleura. Patients with preoperative pleural
effusions and intraoperative chest tube replacements would
lead to unreliable evaluation of the postoperative pulmonary
complications so they were excluded.

Diaphragm debulking surgery to excise all visible metastatic
tumoral deposits on the diaphragm surface was performed
primarily by excision of the diaphragm peritoneum (peritoneal
stripping). The extent of the diaphragm peritoneal excision
was classified as “total hemi-diaphragm peritoneal stripping”,

“partial hemi-diaphragm peritoneal stripping”, or “focal implant
resection.” Excision of the whole hemi-diaphragm peritoneum
starting from the anterior costal margin was identified as “total
hemi-diaphragm peritoneal stripping”. Excision of <3 tumor
implants <2 c¢cm in diameter was identified as “focal implant
resection”. All the other peritoneal excisions that were not
compatible with the above definitions were classified as “partial
hemi-diaphragm peritoneal stripping”.

Full mobilization of the liver was performed routinely before
starting a right hemi-diaphragm total peritoneal stripping
procedure. Liver mobilization was performed when needed for
partial hemi-diaphragm stripping or a focal implant resection
procedure depending on the location of the tumor. Tumor
involvement on the left hemi-diaphragm is more easily resected
without mobilizing the liver.

Diaphragm surgery may be complicated by transdiaphragmatic
thoracotomy. In our study, we classified the cause of
transdiaphragmatic thoracotomy as either “willful partial
“accidental

hemi-diaphragm full-thickness resection” or

transdiaphragmatic  thoracotomy”. 1If the surgical report
indicated a histologically confirmed tumor implant invading
the diaphragm muscle with or without parietal pleura, we
identified the cause of the transdiaphragmatic thoracotomy
as “willful partial hemi-diaphragm full-thickness resection”. If
not, we identified the cause as “accidental transdiaphragmatic
thoracotomy”.

Diaphragm repair was done by continuous suturing of the
defect with 2/0 prolene sutures. Sutures were tied while the
anesthetist was performing a forced inspiration with the help
of the ventilator and the surgical team was applying a negative
pressure to the thorax cavity with the help of a thin aspiration
tube positioned through the remaining diaphragm defect.
The second surgeon pulled out the aspiration tube as the first
surgeon tied the knot. Large diaphragm defects required repair
with prolene mesh.

All patients received preoperative antibiotics and anticoagulant
prophylactic
postoperatively. Enoxaparine 4000 international units (IU)

prophylaxis.  No antibiotics  were  used
was administered 2 hours before the surgery and then repeated
daily for 30 days after the surgery if the body mass index of the
patient was <40 kg/m?; enoxaparine 6000 IU was administered
if the body mass index was 240 kg/m?. All patients were
assessed with a chest radiography on the first postoperative day
and with physical examination daily during hospitalization.
Chest radiography was repeated on the following days if any
pathologic signs were detected on the physical examination.
Chest computed tomography was performed when needed.
Admission to the postoperative general care room or the
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intensive care unit was carried out according to the decision
of the anesthetist. Replacement of the chest tube in the
postoperative period was decided and performed by the thorax
surgeon when needed. Referral to the intensive care unit during
postoperative general care was decided by the senior surgeon
and anesthetist when needed.

We reviewed intraoperative complications and postoperative
complications that occurred within 30 days. Pulmonary
morbidity was identified as the development of at least one
of the following pulmonary complications: Pleural effusion,
pneumothorax, pneumonitis, atelectasis, pulmonary embolism.
Extra-pulmonary complications in the study group included
wound infection, wound dehiscence, evisceration, intestinal
anastomosis leak, ureterovaginal fistulas, vesicovaginal fistulas,
gastrointestinal fistulas, ileus, acute cerebrovascular disease,
chylous ascites, intraabdominal abscess, subphrenic abscess,
intestinal perforation, gastric perforation, bladder perforation,
pancreatic leak/fistula, appendectomy site leak, intestinal
ischemia, ureter ischemia, deep venous thrombosis, arterial
embolism, and myocardial infarction.

This study was approved by institutional review board (approval
date and number: 21.12.2018/ 90057706-799-E.8). Signed
informed consent for anonymous publication of disease related
information was obtained from each patient.

Statistical Analysis

Data were analyzed using the chi-squared test and Fisher’s Exact
test for categorical variables, and the independent sample t-test
was used for continuous variables. A binary logistic regression
model was used for the multivariate analysis. Differences were
considered significant at p<0.05. Statistical Package for Social
Science (SPSS, version 17.0, SPSS, Inc., Chicago, IL, USA) was
used for the statistical analyses.

Results

We included 232 patients who had undergone diaphragm
surgery. The mean age was 60.14+9.47 years (range, 36-82
years). Two hundred nine patients (90.1%) had ovarian-tubal-
peritoneal cancers, 18 (7.7%) had uterine corpus cancers,
5 (2.1%) had synchronized cancers. The histopathologic
subgroups are summarized in Table 1. One hundred ninety-
two patients (82.8%) had undergone diaphragm surgery
within the context of primary cytoreduction surgery. Forty
patients (17.2%) had undergone diaphragm surgery because of
recurrent cancers. Cytoreductive surgery resulted in excision of
all visible tumors in 213 patients (91.8%).

One hundred eighty-three patients (78.9%) had undergone
right hemi-diaphragm surgery, 2 patients (0.9%) had
undergone left hemi-diaphragm surgery, and 47 patients
(20.2%) had undergone bilateral hemi-diaphragm surgery.
One hundred sixty-two patients (69.8%) had undergone a total
hemi-diaphragm peritoneal stripping procedure, 9 patients
(3.9%) had undergone a partial hemi-diaphragm peritoneal

294

stripping procedure, 61 patients (26.3%) had undergone focal
implant resection. The surgical notes reported presence of
ascites in 96 patients (41.4%). Mean intraoperative blood loss
was 808.3+928.1 mL. Mean operation time was 336.3+069.6
minutes. Thirty-eight patients (16.4%) needed postoperative
intensive care. The median hospital stay was 9 days, and the

Table 1. Histopathologic characteristics of the study group

Histopathology Number (%)

Ovarian-tubal-peritoneal cancers 209 (90.1)
Ovarian serous adenocarcinoma 157 (67.7)
Ovarian endometrioid adenocarcinoma 13 (5.6)
Ovarian clear cell adenocarcinoma 3(1.3)
Ovarian transitional cell adenocarcinoma 4(1.7)
Ovarian borderline mucinous tumor 1(0.4)
Ovarian mixed epithelial cancers 6 (2.6)
Tubal serous adenocarcinoma 3(1.3)
Peritoneal serous adenocarcinoma 10 (4.3)
Immature teratoma 2(0.9
Granulosa cell tumor 2 (0.9
Tubal carcinosarcoma 1(0.4)
Opvarian carcinosarcoma 7 (3.0)
Uterine corpus cancers 18 (7.7)
Endometrium endometrioid adenocarcinoma 52.2)
Endometrium serous adenocarcinoma 6 (2.6)
Endometrium undifferentiated adenocarcinoma

. . . . 1(0.4)
with neuroendocrine differentiation
Uterine carcinosarcoma 3(1.3)
Low-grade endometrial stromal sarcoma 1(0.4)
Uterine tumor resembling ovarian sex-cord 10.4)
tumor :
Uterine leiomyosarcoma 1(0.4)
Synchronized cancers 52.1)
Synchronized right ovarian serous
adenocarcinoma-left ovarian granulosa cell 1(0.4)
tumor
Synchronized ovarian serous adenocarcinoma + 10.4)
endometrium endometrioid adenocarcinoma ’
Synchronized ovarian endometrioid
adenocarcinoma + endometrium endometrioid 2 (0.9)
adenocarcinoma
Synchronized ovarian mucinous
adenocarcinoma + cervical large cell 1(0.4)

neuroendocrine carcinoma
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median time from surgery to the first chemotherapy cycle was
15 days. No complications occurred in 133 patients (57.3%).
Twenty-nine patients (12.5%) had pulmonary complications
only, 41 patients (17.7%) had extra-pulmonary complications
only, and 29 patients (12.5%) had both pulmonary and extra-
pulmonary complications. Three patients died within the 30-
day period after surgery, and the mortality rate was 1.3%. One
patient died because of aspiration pneumonitis and 2 died as a
result septic complications.

In our study, accidental transdiaphragmatic thoracotomy
occurred in 20 patients (8.6%). Willful partial full-thickness
excision of the hemi-diaphragm was performed in 33 patients
(14.2%). One willful partial hemi-diaphragm full-thickness
resection procedure was performed with a gastrointestinal staple
device avoiding an entry into the pleural cavity so she was not
included in the transdiaphragmatic thoracotomy group, thus
remaining 52 patients (22.4%) formed the transdiaphragmatic
thoracotomy group. In the study period, one large diaphragm
defect required repair with prolene mesh.

We analyzed all clinicopathologic and surgical factors with
regard to pulmonary morbidity. There was a higher rate of
pulmonary complications when the surgical notes reported
the presence of transdiaphragmatic thoracotomy. Twenty-one
patients (40.4%) who had a transdiaphragmatic thoracotomy
developed a pulmonary complication. Thirty-seven patients
(20.6%) who did not have a transdiaphragmatic thoracotomy
developed a pulmonary complication postoperatively. The
difference was statistically significant (p=0.004) (Table 2).
According to our data, patients who developed pulmonary
complications and patients who did not develop pulmonary
complications showed insignificant difference with regard
to age. The mean age of patients who developed pulmonary
complications was 57.4£7.9. The mean age of patients who
did not develop pulmonary complications was 60.9+9.7. The
difference between two groups was insignificant (p=0.108).
Patients who underwent small-bowel resection, colon resection,
pelvic peritonectomy, appendectomy, tumor resection from
liver Glisson’s capsule, tumor resection from the omentum
minus, tumor resection from Morrison’s pouch, tumor
resection from colon serosa, ileostomy, colostomy concurrently
had significantly higher rates of pulmonary complication. The
mean intraoperative blood loss of the patients who developed
pulmonary complications was significantly higher than that of
patients who did not develop any pulmonary complications
(p=0.045). Patients who developed an extra-pulmonary
complication had significantly higher rate of pulmonary
complications compared with those who did not (p<0.001).
Patients who developed an intestinal anastomosis leak had
significantly higher rate of pulmonary complications (p=0.006)
(Table 2).
The factors
summarized in Table 2, and we analyzed them with a binary

associated with pulmonary morbidity are

logistic regression model. We found that transdiaphragmatic

thoracotomy [odds ratio (OR), 2.66; 95% confidence interval
(CD, 1.20-5.92; p=0.016], colon resection (OR, 5.21; 95%
Cl, 2.34-11.63; p<0.001), ileostomy (OR, 19.61; 95% CI,
1.64-250.0; p=0.019), and any extra-pulmonary complication
occurrence (OR, 2.35; 95% CI, 1.13-4.88; p=0.023) were
independent predictors of pulmonary morbidity (Table 3).

In our study, 48 patients (20.7%) developed pleural effusions
postoperatively; 19 patients (8.2%) developed pleural effusions
that necessitated drainage; 6 patients (2.6%) developed
pneumothorax; 5 patients (2.1%) developed pneumonitis;
19 patients (8.2%) developed atelectasis; 5 patients (2.1%)
developed pulmonary embolism. We divided the study
population into 2 groups according to the absence or presence
of transdiaphragmatic thoracotomy and compared the
pulmonary complication subtypes separately. Patients in the
transdiaphragmatic thoracotomy group developed pleural
effusion, pleural effusion necessitating drainage, pneumothorax,
pneumonitis, and atelectasis more frequently than patients in
the no transdiaphragmatic thoracotomy group (Table 4).

Mean hospital stay, mean time interval from surgery to
chemotherapy, and rate of postoperative admission to intensive
care for patients with or without pulmonary complications and
transdiaphragmatic thoracotomy are shown in Table 5. Patients
who developed pulmonary complications had significantly
longer hospital stay, longer time interval to chemotherapy,
and needed postoperative intensive care more frequently.
The differences in mean hospital stay and mean time interval
to chemotherapy between the groups with and without
transdiaphragmatic thoracotomy were insignificant. But the
rate of admission to postoperative intensive care of patients
with transdiaphragmatic thoracotomy was significantly higher
than that of patients without transdiaphragmatic thoracotomy
(Table 5).

Discussion

Diaphragmatic surgery is performed frequently within the
context of cytoreductive surgery for advanced ovarian cancers,
and cytoreduction to microscopic disease improves survival.
Complete cytoreduction is also associated with improved
overall survival in advanced uterine corpus cancers, and
patients with metastatic diaphragm disease require diaphragm
surgery. When diaphragm surgery is performed, it may cause
pulmonary complications and additional morbidity®'". In this
study, 25% of patients developed a pulmonary complication.
Pleural effusion was the most common complication and
20.7% developed pleural effusions postoperatively; 2.6%
developed pneumothorax. Other studies reported pleural
effusion rates after diaphragm surgery of between 2% and 59%,
and pneumothorax rates between 0% and 5%"%1¢17.

Eisenhauer et al.® analyzed pleural effusions among 52
patients who had undergone diaphragm peritonectomy or
resection. They reported that ipsilateral postoperative pleural
effusions occurred in 30 patients (58%). Fifteen of the 52
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Table 2. Factors associated with pulmonary morbidity

Transdiaphragmatic thoracotomy

Unilateral versus bilateral diaphragm
stripping

Total versus partial or focal diaphragm
stripping

Transdiaphragmatic thoracotomy

Histopathology®

Primary site”

Cytoreduction

Preoperative Ca-125 (IU/mL), mean + SD*
Intraoperative ascites

Ascites volume (mL), mean+SD

Suprahepatic drain

Yes

No
Unilateral
Bilateral
Total
Partial/focal

Accidental

Partial full-thickness resection

Ovarian-tubal-peritoneal invasive

epithelial cancer

Others

Ovary-tuba-peritoneum

Uterine corpus
Primary
=2

Yes

Yes
No

Duration of the suprahepatic drain (days), mean + SD

Operation time (minutes), mean + SD

Intraoperative blood loss (mL), mean + SD

Small-bowel resection

Colon resection

Pelvic peritonectomy

Appendectomy

Tumor resection from liver Glisson’s
capsule

Tumor resection from omentum minus

296

Yes
No

Development of pulmonary complications n (%)

Yes

21 (40.4)
37 (20.6)
42 (22.7)
16 (34.0)
46 (28.4)
12 (17.1)
11 (55.0)
10 (31.3)

48 (24.5)

9 (30.0)

52 (24.9)
5(27.8)

50 (26.0)

8 (20.0)
1328.70+1465.32
21 (21.9)

37 27.2)
2447.62+2127.35
22 (28.2)

36 (23.4)
5.9x4.7
340.7+76.9
1132.6+1213.4
13 (50)

45 (21.8)

46 (45.1)

12 (9.2)

48 (31.6)

10 (12.5)

47 (29.6)

11 (15.1)

31 (32.0)

27 (20.0)

27 (32.9)

31 (20.7)

No

31 (59.6)
143 (79.4)
143 (77.3)
31 (66.0)
116 (71.6)
58 (82.9)
9 (45.0)

22 (68.8)

148 (75.5)

21 (70.0)
157 (75.1)
13 (72.2)
142 (74.0)
32 (80.0)
1151.96+1353.90
75 (78.1)
99 (72.8)
2760.26+2599.02
56 (71.8)
118 (76.6)
4.6+2.4
335.6+68.8
672.7£751.5
13 (50)

161 (78.2)
56 (54.9)
118 (90.8)
104 (68.4)
70 (87.5)
112 (70.4)
62 (84.9)
66 (68.0)
108 (80.0)
55 (67.1)
119 (79.3)

0.004
0.109
0.069

0.089
0.518

0.786

0.422
0.484
0.356
0.613
0.422

0.111
0.796
0.045

0.002
<0.001
0.001
0.018
0.038

0.039
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Table 2 continued

Tumor resection from Morrison’s pouch

Tumor resection from colon serosa

Tleostomy

Colostomy

Any extra-pulmonary complication

Intestinal anastomosis leakage

Yes

22 (36.7)
36 (20.9)
42 (29.8)
16 (17.6)
7(87.5)

51 (22.8)
18 (56.3)
40 (20.0)
29 (41.4)
29 (17.9)
7 (63.6)

51 (23.1)

38 (63.3)
136 (79.1)
99 (70.2)
75 (82.4)
1(12.5)
173 (77.2)
14 (43.8)
160 (80.0)
41 (58.6)
133 (82.1)
4(36.4)
170 (76.9)

All concurrent surgical procedures and extra-pulmonary complications were analyzed; only analyses with a p-value <0.05 are included in the table.

*One borderline mucinous tumor and 5 synchronized cancers were excluded from the analysis.

"Five synchronized cancers were excluded from the analysis.
“Only ovarian-tubal-peritoneal epithelial cancers subjected to primary cytoreduction surgery are included in the analysis

Table 3. Independent predictors of pulmonary morbidity

Independent predictors of pulmonary morbidity 95% confidence interval

Transdiaphragmatic thoracotomy (performed versus not performed)
Colon resection (performed versus not performed)

Ileostomy (performed versus not performed)

Any extra-pulmonary complication (positive versus negative)

2.66
521
19.61
2.35

1.20-5.92

2.34-11.63

1.64-250.0

1.13-4.88

Table 4. Comparison of pulmonary complications in patients with and without transdiaphragmatic thoracotomy

No transdiaphragmatic Transdiaphragmatic thoracotomy
thoracotomy group n (%) group n (%)

Pulmonary complication

Any kind of pulmonary complication

Pleural effusion

Pleural effusion, did not necessitate drainage

Pleural effusion, necessitated drainage

Pneumothorax

Pneumonitis

Atelectasis

Pulmonary embolism

37 (20.6)
143 (79.4)
32 (17.8)
148 (82.2)
22 (12.2)
158 (87.8)
10 (5.6)
170 (94.4)
1(0.6)
179 (99.4)
1 (0.6)
179 (99.4)
11(6.1)
169 (93.9)
42.2)
176 (97.8)

21 (40.4)
31 (59.4)
16 (30.8)
36 (69.2)
7(13.5)
45 (86.5)
9 (17.3)
43 (82.7)
5(9.6)
47 (90.4)
4 (7.7
48 (92.3)
8 (15.4)
44 (84.6)
1(1.9)
51 (98.1)

0.015

0.036

<0.001

<0.001

<0.001

0.006

0.016
<0.001
0.019
0.023

0.004

0.042

0.812

0.006

0.002

0.01

0.032

>0.99
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Table 5. Mean length of hospital stay, mean time from surgery to chemotherapy, and rate of postoperative intensive care

Length of hospital

SEVAGEVOR (T
= SD

Pulmonary complication

Yes 17.56+10.95 20.48+11.14
<0.001

No 10.61+7.42 16.63+9.56

Transdiaphragmatic thoracotomy

Yes 13.33+8.85 18.83+10.96
0.376

No 12.05+8.95 17.17+9.81

SD: Standard deviation

patients had undergone diaphragm resection or had diaphragm
perforation. Eleven of 15 patients (73%) developed ipsilateral
effusions. Although 73% of patients who underwent diaphragm
resection and had perforations developed ipsilateral effusions,
statistical analysis did not show a significantly increased rate
of ipsilateral effusions after diaphragm resection or diaphragm
perforation. The small number of patients in the study group
and relatively high rates of pleural effusion may have led to
the absence of statistical significance®. In our study, 20.7%
of patients developed pleural effusions postoperatively. The
rates of pleural effusion in patients without transdiaphragmatic
thoracotomy and with transdiaphragmatic thoracotomy were
17.8% and 30.8%, respectively. Pleural effusion was more
frequent among patients with transdiaphragmatic thoracotomy
and it was statistically significant.

Soleymani Majd et al."” compared 64 cases with diaphragmatic
peritonectomy and 36 cases with pleurectomy with regard to
pulmonary morbidity. The rates of pulmonary morbidity in the
peritonectomy group and the pleurectomy group were 9.3%
and 19%, respectively, and there was no significant difference
(p=0.14). They were able to show higher rates of pulmonary
morbidity after pleurectomy compared with peritonectomy, but
they were unable to show a statistically significant difference
due to the limited number of cases’”. Ye et al.*¥ compared 124
patients with diaphragmatic peritonectomy and 26 cases with
full-thickness diaphragmatic resection with regard to pulmonary
morbidity, and they showed that patients who underwent full-
thickness diaphragmatic resection developed pleural effusion
significantly more frequently (25.8% versus 69.2%, p<0.001)
and significantly more frequent symptomatic pleural effusion
requiring drainage (8.9% versus 38.5%, p<0.001)!¥. Zapardiel
et al."? compared 79 patients who underwent diaphragmatic
stripping and 33 patients who underwent diaphragmatic
resection and showed that patients with diaphragmatic resection
developed pleural effusion significantly more frequently (37.9%
versus 63.6%, p=0.01).

In the current study, we were able to identify transdiaphragmatic
thoracotomy as an independent predictor of pulmonary
morbidity after diaphragm surgery. To our knowledge, the
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Interval from surgery to

chemotherapy (days),
mean + SD

Postoperative intensive
care unit, n (%)

27 (46.6) 31(53.4)

0.023 <0.001
11 (6.3) 163 (93.7)
16 (30.8) 36 (69.2)

0.344 0.001
22 (12.2) 158 (87.8)

present study is the largest case series evaluating pulmonary
morbidity related to diaphragm surgery. We were able to
show that patients with transdiaphragmatic thoracotomy
developed pulmonary morbidity, pleural effusions, pleural
effusions necessitating drainage, pneumothorax, pneumonitis,
and atelectasis significantly more frequently than patients who
underwent diaphragm surgery without transdiaphragmatic
thoracotomy. In the current study, all the diaphragm surgery
procedures and diaphragm repairment procedures were
performed by gynecological oncologists and we think that
diaphragm surgery procedures can be managed by experienced
gynecological oncologists. A thorax surgeon should attend the
operation when a pulmonary parenchymal resection is planned.
Preoperative imaging with thorax computerized tomography
may help to predict cases with thorax and diaphragm
involvement.

Eisenhauer et al.”) reported that ipsilateral pleural effusion
was not associated with an increased length of hospital stay.
Benedetti Panici et al.? analyzed 121 patients with advanced
ovarian cancer. They performed diaphragm peritonectomy in 25
patients and diaphragm resections in 43 patients and reported
that diaphragmatic resection was associated with significantly
longer postoperative hospital stay (median, 10.6 versus 8.1 days,
p=0.005). According to our data, development of any pulmonary
morbidity was associated with longer hospital stay, longer time
interval to chemotherapy, and a higher rate of postoperative
intensive care. Patients with transdiaphragmatic thoracotomy
needed postoperative intensive care more frequently than patients
without transdiaphragmatic thoracotomy. Decreasing the rate of
transdiaphragmatic thoracotomy among patients undergoing
diaphragm surgery may help decrease postoperative intensive
care admissions and therefore reduce postoperative care costs.
Development of an extra-pulmonary complication, concurrent
colonresections, and ileostomy were also independent predictors
of pulmonary morbidity. Among patients with concurrent
colon resections and ileostomy, prolonged intravenous support
and electrolyte imbalance may have contributed to higher rates
of pleural effusions and pulmonary morbidity.
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Study Limitations

The retrospective design of the study and the absence of a
patient group with advanced gynecological cancer that did not
undergo diaphragm surgery are limitations of the current study.
The high number of patients in the study, the competence in
evaluating pulmonary complications separately, and identifying
independent factors associated with pulmonary morbidity by
multivariate analyzes are advantages of the current study. To
our knowledge, the present study is the largest case series
evaluating pulmonary morbidity related to diaphragm surgery.

Conclusion

In conclusion, diaphragm surgery helps to enhance complete
cytoreduction rates and therefore improves survival in
advanced epithelial ovarian cancers and uterine corpus cancers.
[t is associated with higher rates of pulmonary complications.
Transdiaphragmatic thoracotomy is an independent predictor of
pulmonary morbidity among patients who undergo diaphragm
surgery. Avoiding accidental transdiaphragmatic thoracotomies
with maximal attention may help decrease pulmonary
morbidity rates and postoperative care costs. Potential benefits
of alternative surgical techniques (e.g using staple devices)
preventing entry into the thorax cavity while performing full-
thickness diaphragm resections should further be investigated.
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Abstract

Hemorrhagic corpus luteum (HCL) is an ovarian cyst formed after ovulation and caused by spontaneous bleeding into a corpus luteum (CL) cyst. When
HCL rupture happens, a hemoperitoneum results. Clinical symptoms are mainly due to peritoneal irritation by the blood effusion. The differential diagnosis
is extensive and standard management is not defined. The authors elaborated a comparison of the differential diagnosis and therapeutic modalities from the
laparoscopic approach to nonsurgical, medical options because hemorrhage from HCL is often self-limiting. The authors reviewed all data implicated with
the development of HCL, trying to give homogeneity to literature data. The authors analyzed extensive literature data and subdivided the medical approach
into many topics. The wait-and-see attitude avoids unnecessary laparoscopic surgery using supportive therapies (antifibrinolytic, analgesics, liquid infusion,
transfusions and antibiotic prophylaxis). Surgical therapy: operative management should be laparoscopic, with surgical options such as luteumectomy,
ovarian wedge-shaped excision or oophorectomy. Prevention: the possibility to preserve fertility is essential, mainly in patients with bleeding disorders or
undergoing anticoagulant therapy; therefore, they need estro-progestinics or GnRH analogues to prevent ovulation and avoid further episodes of HCL. This
review will aid physicians in making an early diagnosis of HCL, to avoid unnecessary surgery, and use the most effective treatment.

Keywords: Corpus luteum, ovarian cyst, ectopic pregnancy, laparoscopy

Oz

Hemorajik korpus luteum (HKL), yumurtlamadan sonra olusan ve korpus luteum (KL) kisti icine spontan kanama nedeniyle olusan bir yumurtalik
kistidir. HKL ruptiirt meydana geldiginde hemoperitoneum olusur. Klinik semptomlar esas olarak kan eftizyonunun neden oldugu periton tahrisine
baghdir. Ayiricr tanisinda bir cok durum vardir ve tanimlanmus standart bir yonetimi yoktur. Yazarlar, laparoskopik yaklasimdan cerrahi olmayan tibbi
seceneklere (ctinkit HKL’den kaynaklanan kanama genellikle kendi kendini sinirlamaktadir) kadar ayirici tani ve tedavide kullanilan modalitelerin detayh
bir karsilastirmasimni yapmaktalar. Yazarlar, literattir verilerine homojenlik vermeye calisarak, HKL gelisimiyle ilgili ttum verileri gozden gecirdiler. Yazarlar
literattir verilerini analiz ettiler ve tibbi yaklasimu bircok alt gruba ayirdilar. “Bekle ve gor” tutumu, destekleyici tedaviler (antifibrinolitik, analjezikler, sivi
infuzyonu, transfiizyonlar ve antibiyotik profilaksisi) kullanarak gereksiz laparoskopik cerrahiyi onler. Cerrahi tedavi laparoskopik yontemle luteektomi,
yumurtaligin kama seklindeki eksizyonu veya ooferektomi seklinde olmalidir. Dogurganhg korumak, 6zellikle kanama bozuklugu olan veya antikoagulan
tedavi alan hastalarda énemlidir; bu nedenle yumurtlamay1 énlemek ve baska HKL ataklarini ¢énlemek i¢in 6stro-progestiniklere veya GnRH analoglarina

ihtiyac vardir. Bu derleme, hekimlere HKL'nin erken teshisini koymada, gereksiz cerrahiden kacinmada ve en etkili tedaviyi kullanmada yardimei olacaktir.
Anahtar Kelimeler: Korpus luteum, yumurtalik kisti, ektopik gebelik, laparoskopi

Introduction a hemorrhagic CL cyst, which may rupture. Bleeding from

Ovulation is a physiologic monthly event and may be rarely a ruptured CL can vary from mild hemorrhage to massive

complicated by rupture of the corpus luteum (CL), which
occurs at all stages of a woman’s reproductive life. The
CL is formed during the luteal phase of the ovarian cycle.
Spontaneous but self-limiting bleeding fills the central cavity,
and when bleeding is excessive, the CL enlarges and forms

hemoperitoneum, leading the patient to shock and subsequent
emergency surgery. Hemorrhagic corpus luteum (HCL) rupture
and bleeding are often triggered by exercise, coitus, trauma
or a pelvic examination. Clinical symptoms are mainly due

to peritoneal irritation by the blood effusion. The differential
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diagnosis is extensive and includes ectopic pregnancy, adnexal
torsion, neoplasm, and pelvic inflammatory disease (PID)"?.
The actual incidence of HCL is unknown because it is often
asymptomatic and escapes the attention of physicians. Hallatt
et al.! reported a higher prevalence in young women. Most
ruptures occur during the secretory phase of the cycle. HCL is
one of the differential diagnoses of acute abdomen in women
of reproductive age. Although it can occur at any time of
life, it is likely to develop in the early period after menarche.
A significant correlation between coitus and rupture of the
CL was described by Aggarwal et al.®), showing a traumatic
etiology in 16 of 26 patients (61%). An increased frequency of
HCL during pregnancy was also observed, with increased risk
of spontaneous miscarriage'”.

The authors reviewed the clinical findings of HCL and
elaborated a comparison of differential diagnosis and therapeutic
modalities from the laparoscopic approach to nonsurgical,
medical options.

In this investigation, we reviewed all data implicated with HCL
development, such as age, race, heritage, reproductive factors,
sex hormone, obesity, diet, smoking, physical activity, stress,
talc use, and environmental and other factors. To perform the
clinical research, the authors consulted the following scientific
databases: PubMed (1966-2019), the Cochrane Library, Google
Scholar (1966-2019), EMBASE (1974-2019), Science citation
index (1974-2019), The China Journal Full Text Database
(1994-2019), Chinese Scientific Journals Full Text Database
(1989-2019), Chinese Biomedical Literature Database (1978-
2019), and the WANFANG database (1980-2019).

The following key terms were used to access the records: corpus
luteum, corpus luteum rupture, bleeding, cyst, pregnancy,
hemorrhagic corpus luteum, corpus luteum rupture. The
authors reviewed all articles relating to the CL and problems
related to the CL, such as the onset and complications, the
bleeding caused by the CL, and the pharmacologic and surgical
treatment. Randomized controlled studies were used when
available; otherwise, literature that was the most relevant to the
topic was used at the authors’ discretion. Peer-reviewed articles
regarding the CL and hemorrhage, sorted by relevance, were
included for the aims of this work. Additional articles were
identified from the references of retrieved papers. The aim of
this extensive review was to provide information about the
clinical and surgical data implicated with the development of
HCL and its treatment modalities, trying to give homogeneity
to literature data.

Pathophysiology and Risk Factors

According to Novak and Woodruff, bleeding does not normally
occur from the stigma because it fills with fibrin. Ovulation is
followed by a stage of proliferation or hyperemia, consisting
of follicular collapse and luteinization of the granulosa layer,
which is devoid of blood vessels. The lumen of the CL still
contains no blood. The stage of vascularization then occurs;
the granulosa layer is penetrated by blood vessels that fill

the cavity of CL with blood®. If the CL hematoma ruptures,
intraperitoneal hemorrhage may occur, especially if a woman’s
clotting mechanisms are depressed by anticoagulant therapy or
congenital bleeding disorders. In this study, we focused exactly
on this type of HCL hemorrhagic cysts.

Dextro-preponderance

Many studies observed a higher prevalence of HCL on the right
ovary.

Aggarwal et al.” reported a dextro-preponderance of HCL in 20
of 26 patients (76.9%).

The study of Tang et al.® reported a right prevalence of 81.25%,
and proposed that the right preponderance was the result of a
different venous architecture causing higher venous pressure in
the right ovary. Ho et al.©® observed a rupture of CL in the right
ovary in 60 of 91 patients (65.9%).

According to some authors, the presence of the rectosigmoid
colon protects the left ovary from trauma, especially during
sexual intercourses!>.

Pain in the right iliac fossa may mimic acute appendicitis,
and the same symptoms related to the left quadrant might be
underestimated in many patients, and this may contribute to
the increased right prevalence of HCL®.

Fukuda et al.” reported a greater ovulatory activity by the right
ovary (~ 55%) than the left ovary during its entire reproductive age.

Bleeding Disorders and Anticoagulant Therapy

Patients with bleeding disorders have a greater risk of extensive
hemoperitoneum than patients with normal coagulation
function, and the former often require surgery to stop the
bleeding.

Many cases of hemoperitoneum have been reported in
patients with von Willebrand disease type 1, 2A, 3®1%
patients with afibrinogenemia®>'”, patients with Glanzmann’s
thrombasthenia, patients with hemophilia A"®, hemophilia
B, deficiency of factor X and factor XIII, and in patients
receiving anticoagulant therapy for antiphospholipid antibody
syndrome!*22.

Hemorrhage from a ruptured CL cyst should be considered in
any woman of reproductive age who is undergoing anticoagulant
therapy because it is a potentially life-threatening complication.
When ovarian enlargement and hemorrhagic effusion are
detected, anticoagulant therapy should be stopped.

In women with known bleeding disorders or receiving
anticoagulant therapy, HCL rupture should always be suspected
in the presence of lower quadrant abdominal pain'*?.
Complete coagulation screening is essential for the early
identification of patients with bleeding disorders; anamnesis,
anticoagulant therapy, and family history can provide important
information.

These patients show a higher risk of recurrent HCL and ovulation
should be suppressed with either a low-dose oral contraceptive
pill (OC), progesterone-only agents or gonadotropin-releasing
hormone analogs.
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Clinical Aspects

Rupture of CL may be asymptomatic or associated with the
sudden onset of lower abdominal pain. The pain often begins
during strenuous physical activity, such as exercise or sexual
intercourse, often lasting less than 24 hours.

Symptoms start in a third of patients with intermittent cramps
preceding the acute pain, due to hemoperitoneum resulting
from the rupture.

The cramps are caused by the luteal cavity distension due to
the intracystic bleeding and the pain can range from a diffuse
tenderness to acute abdomen when the rupture and the
consequent hemoperitoneum occurs; even a small peritoneal
effusion is large enough to cause real acute abdomen. Other
symptoms may include nausea and vomiting caused by visceral
reaction due to peritoneal irritation, vaginal bleeding, weakness,
hypotension, syncope, and cardiovascular collapse. Visceral
pain can also be related to emotional signs such as marked
anxiety and autonomic signs such as pallor, sweating, nausea,
vomiting, bradycardia or tachycardia. These signs further
amplify the symptoms caused by bleeding.

Barel et al.?" reported abdominal pain as a prevalent and
constant symptom in all patients; 10.7% also had fever, 13%
had nausea and vomiting, and 4% showed urinary disorders.

It is worth mentioning that it is not always clinically possible to
differentiate hemorrhagic cyst and ruptured hemorrhagic cyst.
In many cases of RCL, patients remain hemodynamically stable,
and a moderate amount of free fluid in the abdominal cavity
could be a normal finding in the postovulatory period. For this
reason, we discuss both conditions naming it “HCL cyst” in the
article.

Diagnosis

A physical examination of the abdomen and vagina is critical in
the first evaluation of the patient. Accurate diagnosis depends
on the clinical presentation, the results of tests, and the index
of suspicion. A negative pregnancy test is important to exclude
ruptured ectopic pregnancy.

Some diagnostic tests are necessary. Primarily, diagnosis
requires an ultrasound (US) examination (very useful to
inspect the CL and the abdominal effusion), a pregnancy test,
a complete blood count, blood clotting tests, and an evaluation
of inflammatory markers.

Laboratory Tests

For a patient’s hemostasis evaluation, the following parameters
should be evaluated:

e Prothrombin time (PT): This is used to assess the extrinsic
pathway of coagulation. PT is longer in cases of factor VII, X, V,
11, and fibrinogen deficiency, and it is essential to evaluate the
hepatic synthesis of coagulation factors and vitamin K status, as
well as for monitoring anticoagulant therapy.

o Activated partial thromboplastin time (aPTT): The aPTT is
used to evaluate factors of the intrinsic and common pathway
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of coagulation and to monitor therapy with unfractionated
heparin; it could be longer in cases of a shortage of one of the
intrinsic pathway factors, or in the presence of antiphospholipid
syndrome.

* Fibrinogen: This is reduced in case of liver diseases, CID, and
massive transfusions, and is increased during inflammation.
 White blood cell (WBC): Barel et al.* observed that elevated
WBC (11,000 per mL) was related to the severity of the clinical
presentation and its value regresses with resolution®.

* Hemoglobin (Hgb) and hematocrit (Hct): These tend to
decrease progressively and proportionally to the amount of
peritoneal effusion. Monitoring the changes Hgb levels is
essential to assess the development of blood loss to evaluate the
possibility for emergency surgery.

* Platelets: generally indicated to investigate the presence of
possible thrombocytopenia or thrombocytopathy in patients
with an HCL, without a history of bleeding disorders or
anticoagulant therapy?.

The human chorionic gonadotropin free beta-subunit (beta-
hCQG) is detectable in blood through radioimmunoassay after
four weeks of amenorrhea, and in the urine from the sixth and
seventh weeks of gestation age. Beta-hCG is essential to identify
pregnant patients and in making a differential diagnosis with
extrauterine pregnancy or intrauterine gestation.

Imaging-Ultrasound

US technology and in particular the use of transvaginal imaging
has a key-role in the HCL diagnosis®**".

The sonographic appearance of a hemorrhagic ovarian cyst can
be different in size, thickness of the cyst wall, and internal echo
pattern depending on the formation and lysis of the clot®®.
Usually, HCL appears as a round ovarian mass with a mean
diameter of 3.0-3.5 cm, with well-defined, regular and thin
walls (Figure 1)%.

Primarily, the clot forms like a fine fibrin network in the central
cavity; subsequently, the coagulum in the cavity forms an
organized reticular pattern®®>?. After the luteo-lysis, the CL
becomes “corpus albicans,” which is not always visible with
ultrasound.

The fibrin in the central clot of the CL appears like solid septa
and interdigitations forming a “complex mass”, entering into
the differential diagnosis from ovarian neoplasm®-?.

For this reason, Yolffe et al.®? called HCL “the great imitator”,
although there is always one posterior acoustic enhancement
that allows to distinguish it from a solid lesion®”.

Ding et al.®% observed 104 cases of hemorrhagic ovarian cyst,
describing four different US patterns: 20.2% showed a diffused
dense echo pattern, 24.0% showed a mixed pattern, 28.8%
showed a sponge-like pattern and 27.0% showed a cystic
pattern. They also observed a ring blood flow (ring of fire) with
high velocity and low resistance without internal blood flow in
40% of cases (Figure 2).

Several studies have evaluated the sonographic and Doppler
characteristics of the CL® and the blood flow characteristics
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Figure 1. Typical sonographic features of a corpus luteum cyst
with hemorrhagic content

Figure 2. Doppler features of CLC (ring of fire)

have been well defined.

Tamura et al.®? investigated the changes in CL blood flow
during the luteal phase and early pregnancy. The relatively high
resistance index (RI) during the late follicular phase declined
with progression towards the luteal phase. By the mid-luteal
phase, the RI was low, indicating a high blood flow to the CL.
There was an increase in RI and therefore a reduction in the
blood flow on regression of the CL. In women with luteal phase
defects, the RI was significantly higher, indicating a decrease in
blood flow. During pregnancy, the RI remains at the low mid-
luteal phase level for the first 7-8 weeks and then increases once
the CL regresses.

An abdominal or transvaginal US can also show hemorrhagic
effusion into the abdominal cavity, especially at the lowest
points such as the pouch of Douglas, the vesico-uterine pouch,
and the iliac fossae. Hemorrhagic effusion can also be observed
in the Morrison pouch® and the paracolic lodges. The amount
of effusion can vary from minimal to massive bleeding.
Examination of endometrium reveals a secretory pattern
during the luteal phase and indicates an active production of
progesterone.

Although ultrasonography is superior to computed tomography
(CT) for making the diagnosis, the appearance of hemorrhagic
cysts on CT scans depends on the age of the clot: blood from
an acute hemorrhage has a high attenuation value, whereas
blood from a previous hemorrhage has an attenuation
value approaching that of water. In an acute setting, CT
typically demonstrates a cystic adnexal mass with areas
of high attenuation in the intramural and intracystic sites.
Hemoperitoneum may also be present, with high-attenuation
clot and blood accumulating in the pelvis. The pretreatment CT
scan for ruptured corpus luteal cysts can suggest the necessity
of surgical treatment based on image findings“**".

Differential Diagnosis

There are several pathologies that need a differential diagnosis
with HCL. The pelvic pain is typical of many gynecologic
disorders, such as ectopic pregnancy, PID, ovarian torsion,
and several non-gynecologic diseases such as appendicitis,
gastroenteritis, cystitis, and other urinary tract disorders®*%.
Recently, a case of ruptured hemorrhagic ovarian cyst
presenting an incarcerated inguinal hernia in an adult female
was reported.

The US differential diagnosis between some types of adnexal
masses and complex malignant lesions is necessary®”. Bleeding
may be generally due to the rupture of an ectopic pregnancy,
an infiltrating neoplastic disease, vascular diseases and traumas.
Clinical history and anamnesis of patients are very important
for a differential diagnosis. In the event of a positive pregnancy
test, the physician must investigate other nonspecific clinical
findings of an ectopic pregnancy (e.g. lower abdominal pain,
cervical motion tenderness, a palpable adnexal mass and uterine
spotting). The earliest appearance of symptoms generally
occurs in the sixth week after the last period. Peritoneal signs
are indicative of intraperitoneal blood collection. Usually, the
pain is alternating and spasmodic, followed by intervals free of
symptoms‘®.

In most extrauterine pregnancies beta-hCG production is
lower, the endometrium response is not stable, and spotting
is common“**® In 70% of ectopic pregnancies, the beta-hCG
levels rise more slowly, reaching a plateau and even showing
a decrease in serum levels. An abnormal beta-hCG pattern is
highly suggestive of an ectopic gestation or a no longer intact
gestation. Besides the unconventional rise in beta-hCG levels
compared with normal pregnancies, ectopic pregnancy can be
differentiated from a spontaneous abortion by a slower decrease
in serum titer*?. In a normally developing pregnancy, beta-
hCG levels double every 1.5 days in the first 5 weeks of a
regular gestation.

With a serum beta-hCG level of 1,500 mIU/mL, an intrauterine
chorionic sac can be detected by transvaginal scan (TVS)
presenting a double echogenic ring around a hypoechoic
gestational sac called “comet sign”. Conversely, in patients with
beta-hCG of 1,500 mIU/mL and more, an empty uterine cavity
visualized by TVS with specifications as above can be taken as
indirect proof of ectopic pregnancy.

The “tubal Ring” is a classic sonographic sign of ectopic
pregnancy, represented by a hyperechogenic thick wall
with anechoic content; only rarely it is possible to detect the
yolk sac, which is often confused for a normal CL cyst®*>%.
Another significant sign of ectopic pregnancy is the “ring of
fire”. Observed using the color Doppler, which is caused by
vascularization of the placental blood flow of ectopic pregnancy.
This sign, however, is similar to the one observed in the CL for
the vascularization of the theca cells®”. Therefore, these signs
are not clear enough to differentiate an ectopic pregnancy from
a CL. Frates et al.®% observed that the hyperechoic walls of the
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“tubal ring” of ectopic pregnancy reflected the hyperechoic area
observed in intrauterine pregnancies at the initial stage, formed
by the fusion of the trophoblast and the decidua. In several
patients with ectopic pregnancy, the “tubal ring” has higher
echogenicity than ovarian parenchyma and endometrium, and
the walls of the CL show the same echogenicity, often appearing
isoechoic or more often hypoechoic.

Visualization of the characteristic CL blood flow may aid in the
diagnosis of ectopic pregnancy because about 85% of all ectopic
pregnancies are found on the same side as the CL. This explains
why in the majority of cases with proven ectopic pregnancy,
luteal flow is detected ipsilaterally of the ectopic pregnancy.
Luteal color or power Doppler flow may be used as a guide
while searching for an ectopic pregnancy and could be called
the “lighthouse effect” of CL, which directs the investigator to
the color Doppler signals of the ectopic pregnancy®%.
Vidakovic et al.®” reported a case of a ruptured CL cyst in early
pregnancy with the authors suspecting an ectopic pregnancy,
but after surgery, which confirmed HCL, a normal intrauterine
pregnancy was found.

Torsion of the ovarian pedicle is also one of the most common
complications of ovarian neoformations.

It usually occurs suddenly and can also affect normal adnexa
(frequently the right adnexa). Venous stasis caused by torsion
of the pedicle, like in the case of pelvic varices with the increase
of vein blood pressure, can result in ovarian edema associated
with HCL, as shown by Beyth et al.©?.

The prevalent symptom is abdominal pain as in the HCL
and the abdomen appears slightly treatable and tense. Color
Doppler US is diagnostic if it shows the reduction or absence
of blood flow.

Cysts presenting rapid growth may break due to abnormal
vascularity in some parts of the wall.

If the cyst contains blood, differential diagnosis with rupture
of HCL becomes particularly difficult. Endometriomas may
increase in size in every menstrual cycle and rarely break with
acute abdomen and spreading content, with the dissemination
of endometrial tissue into the peritoneal cavity. US is the first-
line imaging technique for diagnosis. Endometriomas can
have a variety of US appearances. The “classic” endometriosis
cyst has been described as a homogeneous, hypoechoic focal
lesion within the ovary; the majority of the endometriomas
show diffuse low-level internal echoes, multilocularity and
hyperechoic foci in the wall©©2.

The differential diagnosis between HCL and endometriosis cysts,
as well as the US appearance, is based on the US revaluation
after the menstrual event, or at 4-6 weeks“?.

The disappearance or regression of a previously observed cyst
is indicative of CL, while the persistence of the cyst is indicative
of endometriosis cysts.

In cases of PID, patients show inflammation signs such as fever,
severe pain, and increased WBCs and other inflammatory
markers; these signs are found only rarely in case of HCL.
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In cases of PID, US examination of tubo-ovarian abscesses
will usually show a complex adnexal structure, with increased
vascular flow compared with endometriosis cysts, with thick
walls and internal pus-like echoes with cellular debris. During
transvaginal examinations, patients may exhibit tenderness
over the area of the fluid collection®"”.

Classically, appendicitis diagnosis is based on symptoms,
findings in a physical examination such as positive Blumberg
sign, symptoms of acute abdomen, and severe leukocytosis.
Acute abdomen and leukocytosis may both occur in case of
HCL, but more often it is just a mild reaction without peritoneal
muscle contracture and a modest increase in leukocytes
levels®®. US often shows an increase of the wall thickness and
appendix edema, both typical of an inflammatory state.

If diagnostic doubt persists and the clinical symptoms appear
in evolution, further imaging exams (e.g. CT and MRI) before
performing a diagnostic laparoscopy are indicated.

Corpus Luteum of Pregnancy

The CL of pregnancy is simply the persistence of a CL that
accompanies conception. It is most prominent early in
pregnancy and is critical to sustaining gestation in the first 8
weeks when the maximum progesterone secretion occurs.
As pregnancy evolves, the CL gradually regresses and plays a
negligible role in the final two trimesters.

With routine ultrasonographic examination during the first
trimester, the discovery of an ovarian cyst has become relatively
common at the beginning of pregnancy.

Most unilocular and anechoic ovarian cysts with thin borders
during the first trimester are CL cysts. They are not generally
present after the end of the first trimester. Except in case of
complications, surgery should be avoided. The complications
of these cysts are represented mainly by torsion, intracystic
bleeding, and rupture. Adnexal torsion is frequently associated
with ovarian stimulation for in vitro fertilization or with ovarian
masses, mainly of functional origin. Operative laparoscopy has
become increasingly common in pregnant women over the past
decade.

Emergency surgery during the first trimester for complications
of an ovarian cyst, especially before the ninth week of
amenorrhea, is associated with a high rate of abortion. In the
second part of pregnancy, fetal morbidity with prematurity
caused by emergency surgery is considerable. The ideal period
for scheduled surgery is probably the beginning of the second
trimester when the abortion rate is minimized®®.

A primary ovarian pregnancy is usually confused with tubal
pregnancy, ruptured CL cyst, HCL, and ruptured endometrioma.
This case presents the clinical and the histologic findings of a
ruptured ovarian pregnancy, along with a ruptured CL cyst in
the contralateral ovary.

Advances in laparoscopic technology and surgical techniques
have overcome the technical difficulty of an enlarged gravid
uterus®?.
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It certainly seems that progesterone may still play an important
role postoperatively in the first trimester if surgery involves the
adnexa and/or CL. However, by the seventh week, the placenta
takes over the role of producing progesterone to support the
pregnancy.

Ruptured CL cyst of pregnancy with massive hemoperitoneum
is a rare but life-threatening disorder that can occur suddenly.
Ovarian conservative treatment should be laparoscopic if the
patient’s condition permits it.

Therapy

Once the diagnosis of hemorrhagic CL with hemoperitoneum
has been confirmed, it is necessary to establish a therapy. The
decision about the treatment of CL includes the “wait-and-
see” option, with a continuous follow-up of clinical, laboratory
parameters, and US detection.

In most cases, keeping patients under observation and waiting
for the remission of symptoms is enough. In rare cases, surgery
may be required to stop bleeding because hemodynamic
instability and deterioration of clinical status can occur. Surgical
management should be laparoscopic.

An article published in 1984, in which 173 surgical cases were
analyzed, it was concluded that in most cases a correct pre-
surgical diagnosis allowed the avoidance of surgery®”. Ho et
al.® showed that the use of surgery was significantly higher
(100%) in the 1980s compared with cases examined between
January 2001 and December 2003 (81.3%); however, the
clinical manifestations of HCL were similar with those observed
in the 1980s.

Wait-and-see Attitude

With the improvement of diagnostic tools over time, physicians
have increasingly opted for a wait-and-see approach. Most cases
of ruptured CL cysts with moderate hemoperitoneum can be
treated conservatively©.

During the observation period, it is important to continuously
monitor US pelvic changes, hematocrit, and the symptoms
reported by the patient.

The acute pain often subsides within the first 24 hours, and
failure to improve could be a sign of worsening. Thus, during
the observation period, it is recommended to perform another
US evaluation and repeat the patient’s blood count, especially
with signs of anemia (fainting, tachycardia, pallor, dyspnea,
asthenia).

If Hgb values are stable or are maintained above 12 mg/dL, and
if a US evaluation is compatible with the previous one, surgical
treatment is not indicated.

If the symptoms disappear and US scans and Hgb values are
unchanged, the patient can be discharged the same day with
the recommendation of returning to the hospital immediately if
pelvic pain or signs of anemia appear, or with the indication to
be periodically followed by a general practitioner.

Pelvic US is also recommended after complete resolution of
the clinical symptoms, preferably at the end of the following
menstrual period.

Drug Therapy

During the observation periods, physicians may prescribe drug
therapy and supportive care; this, however, does not improve
the outcome of the disease.

Antifibrinolytic

Tranexamic acid is one of the most widely used drugs in this
category. Tranexamic acid is a synthetic derivative of the amino
acid lysine, which exerts its antifibrinolytic effect through the
reversible blockade of lysine binding sites on plasminogen
molecules. There are no clear indications for anti-fibrinolytic
treatment, but we know from a few trials that systemic
tranexamic acid administered at the outset for surgery reduces
intraoperative blood loss, and if it is administered within 3
hours of any injury, it significantly decreases blood loss®?.

Analgesics

They are used on patients’ request to relieve painful symptoms,
but pain does not always recede after the administration of
these drugs.

Supportive therapies

Liquid infusion is certainly a useful remedy in patients with
HCL. They can be administrated to increase the circulating
volume mass and prevent a drop blood pressure. Glucose-
infusions can also be used because patients should be kept
fasting in case of surgical treatment requirement.

Transfusions

Sometimes blood transfusion is necessary, especially when Hgb
and Hct are significantly reduced.

In cases of patients with bleeding disorders undergoing
anticoagulant therapy, administration of fresh frozen plasma and
vitamin K may be useful to replenish the missing coagulation
factors®?.

Antibiotic Prophylaxis

Antibiotic  prophylaxis is given to prevent bacterial
superinfection of the pelvic effusion, which could result in real
septic peritonitis. Antibiotic prophylaxis is conducted with
broad-spectrum antibiotics active against the most common
germs responsible for peritonitis. Prescription of antibiotics is
made on an individual basis because the literature is lacking
any evidence of their use in case of infection absence.

Surgical Therapy

Surgical treatment was, in the middle of the last century,
the first choice and consisted mainly of a laparotomy with
oophorectomy. With the advent of laparoscopy, a minimally
invasive approach is preferred to laparotomy, which however
remains the first-choice method in the event of cardiovascular
collapse 7.
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Figure 3. Laparoscopic view of ruptured CLC

Laparoscopy and Laparotomy

Laparoscopy is the preferred surgical approach because it
results in less morbidity than laparotomy (Figure 3). It is well
known that the laparoscopy has several advantages compared
with laparotomy, which has been replaced almost completely in
gynecology during the last years®.

The first and most important advantage of laparoscopy is the
type of incision, which is minimally invasive compared with
laparotomic transverse incisions.

The hospitalization of the patient is reduced with laparoscopy
compared with laparotomy (55«8 vs 98+14 hours) and post-
operative pain is significantly reduced®®.

Complications risks are lower in laparoscopy, which however is
more operator dependent.

In the event of massive hemoperitoneum, autologous blood
transfusions from blood recovered from the peritoneal
cavity should also be considered, even with the laparoscopic
technique®.

A limitation of the laparoscopic technique is the size of the
cyst: if it exceeds the diameter size of 6-7 cm the indication to
laparoscopy is limited to the surgeons’ experience (this event is
however quite rare in cases of HCL).

During laparoscopy, three kinds of surgical options can be used:
e Cystectomy or enucleation of ovarian cysts (luteumectomy):
The technique is preferable because it allows the preservation
of ovarian function.

¢ Ovarian wedge-shaped excision.

* QOophorectomy or ovariectomy: this was the preferred
technique in the past and resulted in the total loss of the ovary,
often accompanied by loss of the ipsilateral fallopian tube.

Women with Congenital or Acquired Bleeding Disorders

Women receiving anticoagulant therapy or with congenital
disorders of the coagulation system have a higher risk of
ruptured CL cysts. Surgical treatment is the traditional approach
in this category of patients. There is still not enough evidence
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to support a surgical or expectant approach. According to some
published case series, conservative treatment is the dominant
trend in carefully selected patients with coagulopathies”®.

In summary, the observational approach in hemodynamically
stable patients could be the first choice option in most cases.
There are no data comparing these two strategies in this patient
population, but if there are no concerns about ongoing brisk
bleeding or infection or malignancy, the risks of surgery are not
warranted. In cases of continuing bleeding or the decision of a
patient to choose active management, a laparoscopic approach
should be suggested with ovary-sparing surgery, using minimal
energy.

Outcomes

There are scant data regarding the outcomes of ruptured ovarian
cysts. Available studies include:

e In series of women with a ruptured ovarian cyst and
hematoperitoneum, 15 of 78 were managed surgically®.
Patients who underwent surgery had a more rapid Hgb decrease
over 4 hours (1.7 vs 1.3 g/dL) and had higher transfusion rates
than those managed conservatively (53 vs 11%).

e In another series of women with RCL, 58 of 70 women
were managed with surgery and the remainder was managed
with observation the study did not give rates of surgical
complications, transfusions or recurrence®.

Prevention of Recurrence

There are no known methods to prevent rupture of an existing
ovarian cyst, except for surgical drainage or removal of the cyst.
Patients with bleeding disorders or undergoing anticoagulant
therapy have a higher risk of recurrence. Regular follow-up
can minimize the risks. These patients often undergo surgery,
with a higher risk of decreased ovarian function and adhesion
formation, which consequently contributes to reduced fertility
rates.

Thus, the possibility of preserving a future pregnancy is
essential and patients need drugs such as estro-progestinics or
GnRH analogues to prevent ovulation. Numerous studies have
investigated the effects of OCs on follicular cyst development and
ovulation. In general, current OCs resulted in the development
of fewer follicular and correspondingly lutein cysts*?.

Conclusion

This review focuses on the pathophysiology, clinical
presentation, diagnosis, and treatment options of HCL, also in
patients with bleeding disorders or pregnancy complicated by
CL cysts.

Rupture of CL is a common occurrence in women of
reproductive age. Management is based upon patient
characteristics, including the severity of symptoms, whether
there is hemodynamic instability'”. Currently, US is considered
the gold standard technique in conjunction with clinical and
laboratory findings for the diagnosis of HCL. HCL is clinically
known to simulate several medical, surgical, and gynecologic
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conditions that cause acute abdomen‘?. The most important is
ectopic pregnancy.

The “tubal ring” is a classic sonographic sign of ectopic
pregnancy®>>?.

Beta-hCG is essential for identifying pregnant patients and
making a differential diagnosis with extrauterine pregnancy and
intrauterine gestation or CL.

Observation is an adequate option in hemodynamically stable
patients, without severe abdominal pain and in the presence
of a small amount of pelvic fluid demonstrated by US. When
a large amount of fluid is observed and/or in the presence
of severe abdominal pain laparoscopy should be performed
on admission. Direct laparotomy is mandatory in cases of
circulatory collapse.

The decision on the treatment of CL includes the “wait-and-
see” option with a continuous follow-up of clinical, laboratory
parameters, and US detection.

During observation periods, drug therapy and supportive care
are suggested. A careful pre-surgical diagnosis can often avoid
the need for surgery.

Surgery may be rarely required to stop bleeding because
hemodynamic instability and deterioration of clinical status can
occur.

Patients with bleeding disorders or undergoing anticoagulant
therapy have a higher risk of recurrence and often undergo
surgery, with a higher risk of decreased ovarian function and
fertility rates®?.

This article provides an overview of HCL, with a focus on
helping physicians to identify the clinical signs and sonographic
features early, to quickly diagnose this condition, to choose the
appropriate treatment for their patient, and to prevent recurrent
episodes.
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Adenoid cystic carcinoma of Bartholin’s gland
diagnosed after lung lobectomy: Review of the
literature and a case presentation

Segmental akciger lobektomi sonrasi rastlanan adenoid kistik
Bartholin kanseri: Literatiir degerlendirilmesi ve olgu takdimi

® Seda Sahin Aker!l, ® Cevriye Cansiz Ersoz?, ® Firat Ortacl

IAnkara University Faculty of Medicine, Department of Gynecologic Oncology, Ankara, Turkey
2Ankara University Faculty of Medicine, Department of Pathology, Ankara, Turkey

Abstract

Bartholin’s gland was first identified in human female in 1675 by Caspar Bartholin. The Bartholin gland is composed of several epithelial types: The body is
mucinous acini, the duct is predominantly transitional epithelium, and the orifice is the squamous epithelium. Primary carcinoma of the bartholin’s gland
is an uncommon neoplasm. Adenoid cystic carcinoma (ACC) of bartholin gland carcinom is a rare variant of bartholin gland carcinoma, comprising 15% of
all bartholin gland malignancies. ACC of the Bartholin’s gland is characterized by slow growth so recurrence and distant metastases can take a long period.
So distant metastasis has been found in only a few cases to the lungs, liver, bone and brain. Here, we present the case of Bartholin’s gland ACC after four
years follow up and presented with a lung metastasis.

Keywords: Adenoid cystic carcinoma of the Bartholin’s gland, vulvar cancer, Bartholin gland carsinom

Oz

Bartholin bezi 1675 yilinda Caspar Bartholin tarafindan kadimn genital anatomisinde tanmimlanmistir. Bartholin bezi cesitli epitel tipleri ile kaplidir; govdesi
misindz, kanal transisyonel ve orifis skuamoz epitelle kaphidir. Primer bartholin kanseri nadir gortlmektedir. Bartholin gland kanserinin adenoid kistik
karsinom ise cok nadir gorilmekte ve bartholin kanserlerin %15’ini olusturmaktadir. Literatiirde adenoid kistik karsinomlu 90°dan az hasta tariflenmektedir
ve yavas buytime paterni nedeniyle rekiirrens ve uzak metastaz uzun vakit alabilmektedir. Dolayisiyla akcigere, karacigere ve kemige uzak metastaz cok
az hastada rastlanmaktadir. Biz 4 yillik hastaliksiz takip sonrasi akciger lobektomisinde saptanan adenoid kistik bartholin kanseri olgusunu sunmaktayiz.
Anahtar Kelimeler: Adenoid kistik Bartholin karsinomu, vulvar kanser, Bartholin bezi karsinomu

Introduction carcinoma (BGC) comprises approximately 0.1 to 5% of all

1 i 1% of femal ital mali ies®.
The Bartholin gland was first identified in the human female vulvar carcinomas and <1% of female genital malignancies

body in 1675 by Caspar Bartholin”. The main function of
the Bartholin gland is to secrete mucus to provide vaginal

BGC has many histologic types: adenocarcinoma, squamous,
adenosquamous, transitional cell carcinoma, and adenoid

. . @ .
and vulvar lubrication. Each Bartholin gland is approximately cystic carcinoma (ACC)™. Adenocarcinomas and squamous

o . . ' i 9
0.5 cm in size and drains mucous into a duct 2.5 cm long. cell carcinomas each account for approximately 40% and

The ducts open onto the vulvar vestibule at the four and
eight o’clock positions on each side of the vaginal orifice.
The Bartholin gland has different epithelial types: the body is
mucinous acini, the duct is transitional epithelium, and the
orifice is squamous epithelium®. Primary carcinoma of the
Bartholin gland is an uncommon neoplasm. Bartholin gland

adenosquamous carcinomas account for approximately 5% of
BGCs®. ACC of BGC is a rare variant, comprising 15% of all
Bartholin gland malignancies and the first documentation of
ACC was identified by Klobin in 1864®. In the literature, fewer
than 90 patients have been described. ACC of the Bartholin
gland is characterized by slow growth, so recurrence and distant
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metastases can take a long period. Only in rare cases are distant
metastasis seen in the lungs, liver, bone, and brain. We present
a case of ACC in a woman who presented with lung metastasis
after four years of follow-up.

Case Presentation

In September 2014, a 58-year-old gravidity 5 parity 2
menopausal women presented with a palpable mass and vulval
pain of the left Bartholin’s gland area. Under general anesthesia,
the left Bartholin’s gland was excised with a Bartholin gland
cyst prediagnosis. A pathologic examination revealed an ACC
of the Bartholin gland, the tumor continued at the positive edge
of surgery with negative perineural invasion. The unexpected
malignant lesion was diagnosed and a scientific study was
conducted for metastatic disease. Chest, abdomen, and pelvis
computed tomography (CT) scans showed no metastatic
disease. Then the patient underwent hemivulvectomy with
left inguinofemoral lymph node dissection. After surgery, the
pathology result showed a tumor on one side of the surgical
margin and positive perineural invasion. The inguinofemoral
lymph nodes were collected, all of which were tumor-free. The
patient received no adjuvant treatment. We followed up the
patient regularly and who showed no recurrence over a 4-year
period. Forty-nine months after the surgery, she had chest
pain and cough symptoms. A thorax CT scan was performed,
which showed a right upper lung lesion in diameter of 1.2%1.1
cm (Figure 1). In September 2018, the patient underwent a
left pulmonary wedge resection. The diagnosis was clarified
with pathologic results. It showed a lung metastasis of ACC
with no tumor in lymph nodes and margins are negative
(Figure 2). A pathology examination showed columns of cells
arranged concentrically around gland-like spaces filled with
eosinophilic periodic acid-Schiff-positive material. In addition,
the examination showed the characteristic tumor proliferation
in a cribriform pattern composed of nests, hence, the presence
of ACC metastasis. Two years earlier, when the first ACC was
diagnosed, it showed similar speciality and was clarified with
immunohistochemical characteristics. Tumour cells were
widely positive with SMA, CD117, and p63, and focally positive
with CK7 and calponin (Figure 3). The patient is now disease-
free with 56 months of follow-up and stable disease.

Discussion

In 1864, Klob was the first to describe BGC. It has various
types such as adenocarcinoma, squamous, adenosquamous,
transitional cell carcinoma, and ACC. Ten to fifteen percent
of patients have ACC, which is histologically similar to
adenocarcinoma of the salivary glands™. ACC of the Bartholin
gland is extremely rare. Only 80 cases have been reported
in the literature®. Common symptoms are a painless mass,
pruritus, dyspareunia, burning sensation, vulvar pain, and
abnormal bleeding. Initial misdiagnosis or delayed diagnosis
may occur in up to 50% of patients, with incorrect diagnoses

of Bartholin cysts or abscesses”. The most frequent symptoms
is a progressive enlargement or swelling in the vulva; the
patients often experience pain, which is probably due to
tumor involvement of nerves?”. In our case, the patient was
misdiagnosed as having a Bartholin cyst and underwent
Bartholin gland excision. The patient underwent reexcision
and inguinofemoral lymphadenectomy because of incomplete
surgery and margins with the tumor. The Bartholin gland was
excised for the primary treatment. In women aged over 40 years
diagnosed with Bartholin cysts, fine needle aspiration cytology
is to exclude malignancy recommended"?. The incidence of
Bartholin gland tumors is highest among women in their 60s.
The incidence of BGC in one series was 0.023 per 100,000
woman-years in premenopausal women and 0.114 per 100,000
woman-years in postmenopausal women?; however, ACC of
the Bartholin gland shows a different age predisposition. ACC
can be shown from the late 20s®. ACC of the Bartholin’s gland

Figure 1. CT scan showed right upper lung lesion in diameter of
1,2%1,2 cm

CT: Computed tomography

Tumor in peripheral lung paranchyma. H.Ex60 & H.Ex100

Figure 2. Tumor in peripheral lung paranchyma

material. HEx60 & H.Ex120

Figure 3. Tumor in vulvectomy material
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shares classic histologic features with ACC of the salivary gland.
The tumor is composed of uniform, small cells arranged in
cords and nests with a cribriform pattern, variable-sized cysts
filled with an amphophilic or eosinophilic acellular basement
membrane-like material. The tumor must be located in an
appropriate anatomic location. Most tumors have perineural
invasion, which is thought to contribute to its high local
recurrence rate"'?. ACC of the Bartholin gland is characterized
by slow growth, local recurrence, and distant metastases by
intravascular spread may occur over a long period". Distant
metastasis of ACC is not common, it is very rare in the lung,
brain, liver, and bone. Alsan et al.® showed the most prevalent
distant metastasis of ACC site was lungs, followed by liver, and
rarely bone. Our patient had a distant metastasis after 4 years
of follow-up.

Optimal surgical treatment for ACC of the Bartholin gland is
not identified with guidelines. Radical vulvectomy + inguinal
lymphadenectomy and simple excision can both be performed.
The most important point is to achieve a tumor-free margin. Yang
et al."" showed 68.9% of patients who had a simple excision
had recurrence rate. Patients who underwent radical vulvectomy
had a 42.9% recurrence rate; resection margins in the radical
vulvectomy group were positive in 30% of the patients. The
positive margin rate was 48% in the simple excision group. Hsu
etal."? presented two ACCs of Bartholin gland origin with lung
metastasis; the first patient had a positive margin in pathologic
examination and received postoperative adjuvant external
beam radiotherapy, and distant metastasis (lung and bone)
was found 42 months after the radiotherapy. The other patient
who had tumor-free margins, had no adjuvant treatment. Fifty-
nine months after the surgery she had lung metastases. Yoon
et al."® presented 5 cases of ACC of the Bartholin gland. Two
had lung metastases. In the first case, a 54-year-old woman had
right-side radical local excision + ipsilateral inguinal lymph
node dissection + adjuvan radiotherapy. Resection margins
and perineural invasion were positive. She had lung metastasis
twice 7 and 8 months later and underwent metastasectomy
with subsequent chemotherapy (paclitaxel and carboplatin)
for the first metastasis and metastasectomy only for the second
metastasis. After 71 months’ follow-up, she had stable disease.
The second case was a 60-year-old woman who had left-side
radical local excision and no adjuvant therapy. Resection
margins and perineural invasion were positive. Local pelvic
recurrence and distal metastases (lung) occurred in the patient,
the local metastasis was removed. Lung metastases occurred
71.18 and 189 months after surgery and complete excision of
the pulmonary lesion was not possible because of the number
and size of the lesions. The patient had local excision and no
adjuvant therapy. Resection margins and perineural invasion
were positive. Local pelvic recurrence and distal metastases
(lung) occurred in the patient, the local metastasis was removed.
Lung metastases were at 71,179 and 189 months after surgery
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and complete excision of pulmonary lesion was not possible
because the number and the size of lesions did not rise up.

After 224 months’ follow-up she had progressive disease!'®.
In our case, like Yoon et al."® cases, the patient had positive
margins in pathologic examination, received no adjuvant
treatment; she had lung metastases 49 months after surgery,
and after 56 months follow-up, she has stable disease. When
the distant metastasis was evaluated, it seemed to be related to
margin positivity and perineural invasion. ACC of Bartholin’s
gland is a slow-growing tumor, long-term survival is excellent
according to Copeland et al."” The 5-year progress-free interval
is 47% and the 5-year survival rate is 71%. They are 38% and
50%, respectively, at 10 years, and 13% and 51% at 15 years.
According to these results, it has been suggested to use 10- to
15-year-survival rates rather than 5-year survival rates for ACC
of the Bartholin’s gland. The patient of BG-ACC metastasis
of Inguinal lymph node take place seldomly. However, if it
occurs, it is ipsilateral to the primary tumor. In our case, there
was no lymph node metastasis. In the literature, the effect of
lymphadenectomy on survival and prognosis is controversial.
There is little information on the treatment of metastasis and the
management depends on the location. In literature, there are no
data to support chemotherapy to prevent distant metastasis. If
a distant metastasis exists, chemotherapy treatment alternatives
such as chlorambucil-adriamycin, methotrexate-dactinomycin,
cyclophosphamide-adriamycin-cisplatin or cyclophosphamide
can be wused™. Various treatment modalities, including
radiotherapy, may produce tumor regression. Publications have
emphasized poor outcomes in patients with positive tumor
margins even when treated with radiotherapy"®. A prospective
randomized study can provide the most powerful evidence for
deciding the optimal treatment. Due to the rarity of ACC of the
Bartolin gland, we can obtain data from reviews and large series.
ACC of Bartholin’s gland is a rare, vulvar malignancy with
unpredictable biologic behavior. Physicians have to suspect
it in women aged over 40 years with persistent Bartholin’s
gland masses. There is no consensus on the treatment and
the treatment modality must be tailored according to each
patient. Radical local excision or radical vulvectomy =
lymphadenectomy seems to be the most suitable treatment.
Positive surgical margins are a very important factor related to
recurrence. Surgery, radiotherapy or chemotherapy regimens
can be used for recurrence. Follow-up of ACC of the Bartholin
gland has to be for a long period due its slow growth behavior.
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Severe ovarian hyperstimulation syndrome and
gonadotropin-releasing hormone agonist trigger in
patients with hypogonadotropic hypogonadism: A
report of two cases

Hipogonadotropik hipogonadizm hastalarinda ciddi ovaryan
hiperstimiilasyon sendromu ve gonadotropin releasing hormon
agonistiyle trigger: Iki olgu sunumu
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Abstract

Ovarian Hyperstimulation syndrome (OHSS) is a rare condition in patients with hypogonadotropic hypogonadism. Two patients with hypogonadotropic
hypogonadism are reported, a rare case of severe OHSS and a case of prevented OHSS via gonadotropin-releasing hormone (GnRH) agonist trigger,
respectively. The first case was a 31-year-old patient. In vitro fertilization (IVF) treatment was performed three times but the patient never developed OHSS.
The first patient was diagnosed as having severe OHSS on the ninth day after the fresh embryo transfer. She stayed 66 days in hospital and 50.5 litres of
fluid were aspirated from her abdomen. The second case was a 26-year-old and primary infertile patient. She had never undergone IVF treatment. The
GnRH agonist stimulation test was performed before IVF treatment. After the ovarian stimulation, GnRH agonist trigger was given. Thirty-two oocytes
were retrieved from the ovaries and OHSS did not occur. Although severe OHSS is rare, it can develop in patients hypogonadotropic hypogonadism. If
a GnRH stimulation test is performed before ovarian stimulation, OHSS can be prevented because the test allows agonist triggering instead of hCG in
hypogonadotropic hypogonadism.

Keywords: ART, freeze-all, GnRH agonist trigger, hypogonadotropic hypogonadism, OHSS

Oz

Over Hiperstimulasyon sendromu (OHSS) hipogonadotropik hipogonadizm hastalarinda nadirdir. Burada ciddi OHSS olgusu ve gonadotropin salgilatict
hormon (GnRH) agonist triggeriyle OHSS engellenmis hipogonadotropik hipogonadizmi olan iki hasta sunulmustur. ilk olgu 31 yasinda bir hastaydi. Uc
kez in vitro fertilizasyon (IVF) tedavisi uygulanmis ancak olguda over hiperstimtlasyon sendromu hi¢ gelismemis. Taze embriyo transferinden sonraki
dokuzuncu gunde siddetli OHSS tanust konuldu. Hastanede 66 gin kaldi ve baundan 50,5 litre asit sivist aspire edildi. Tkinci olgu 26 yasinda ve primer
infertil hastaydi. Hic IVF tedavisi gormemisti. IVF tedavisinden énce GnRH agonist stimtilasyon testi uygulandi. Ovaryan stimiilasyondan sonra GnRH
agonist triggeri yapildi. Toplanan 32 oosite ragmen OHSS meydana gelmemistir. Hipogonadotropik hipogonadizm hastalarinda siddetli OHSS nadir
olmakla birlikte gelisebilir. Eger hipogonadotropik hipogonadizm hastalarinda ovtilasyon indiiksiyonundan énce GnRH stimtilasyon testi yapilirsa, hCG
yerine GnRH agonist trigger yapilabilir ve OHSS énlenebilir.

Anahtar Kelimeler: ART, freze-all, GnRH agonist trigger, hypogonadotropic hypogonadism, OHSS
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Introduction

Hypogonadotropic hypogonadism (HH) is a puberty-delay and
amenorrhea-causing disorder due to deficiency of gonadotropins
and sex steroids in the circulation. Individuals with HH have
defects either in the secretion of the gonadotropin-releasing
hormone (GnRH) from hypothalamus or GnRH receptors in
the hypophysis”. Ovaries are not stimulated depending on the
deficiency of gonadotropins, thus, infertility follows in HH.
Stimulation with exogen gonadotropins is crucial for fertility
treatment because folliculogenesis and ovulation are defective
in patients with HH. Human chorionic gonadotropin (hCG)
injection is mandatory to mature oocytes in controlled ovarian
stimulation because the luteinizing hormone (LH) peak does
not exist in these patients'®.

Ovarian Hyperstimulation syndrome (OHSS) is the most
serious, life-threatening, iatrogenic complication of assisted
reproductive technology (ART) cycles. HCG is the major
molecule that causes OHSS®. Therefore, to prevent and
manage OHSS, GnRH agonists have been started to be used
for final oocyte maturation. As a result, a segmented approach,
including GnRH agonist triggering plus freezing of all embryos
was recommended for the complete prevention of OHSS,
especially for patients with an extreme ovarian response™®.

In general, OHSS is not common in patients with HH and
hCG is the primary choice for oocyte maturation®. However,
in some patients with HH, a hyper response may also occur
and hCG triggering might be a life-threatening event in these
patients. The exact pathology in patients with HH may be related
to pituitary receptors or hypothalamus, and a patient with
HH may not respond to GnRH agonists efficiently. Therefore,
theoretically, GnRH agonists are not recommended to be used
for triggering oocyte maturation in patients with HH®.

In the following article, HH and agonist trigger will be discussed
considering two patients with HH. In the first case, severe
OHSS was seen, in the second, potential OHSS development
was prevented using a GnRH agonist trigger.

Case Reports

The patients were treated in Novafertil In vitro Fertilization
(IVF) Center, Konya, Turkey. Institutional review board
approval was given (NIRB:2018-22) and written informed
consent was obtained from the patients.

In 2013, a 31-year-old patient presented to our IVF center with
symptoms of primary amenorrhea and secondary infertility. She
was married for 11 years and had undergone a right salpingo-
oophorectomy due to a dermoid cyst. Due to having HH, she
underwent intrauterine insemination (IUI) treatment three times
with hMG and IVF treatment three times. These trials resulted in
one early period miscarriage and one healthy birth. The patient
had never developed OHSS in any step of the treatments. To
regulate her menstrual cycles, she took an estrogen (E2) and
progesterone (P) combination. After the examination of the
patient, other than a normal-sized uterus, small antral follicles

were observed on the left ovarium, whereas the right ovarium
was not monitored. In a previously taken hysterosalpingogram,
the cavity and left tubal transition were normal; however, the
right tuba was not monitored. Her body mass index (BMI) was
24 kg/m?. The basal characteristics of the patient are illustrated in
Table 1. Her blood analysis resulted in white blood cells (WBC):
8.2, platelets: 307, hemoglobin (Hgb): 13.6, and hematocrit
(Hct): 40. On the third day of menstruation (E2+P replacement
triggered menstrual cycle), ovarian stimulation was started
with 300 TU hMG (Menogon 75 Ferring Turkey). When three
dominant follicles reached 18 mm in diameter, the final stage
of oocyte maturation was triggered using 5000 U urinary hCG
(Pregnyl amp, MSD, Turkey). To avoid OHSS, the patient was
medicated with cabergoline (Dostinex Pfizer Turkey) for 6 days
after the trigger day. Transvaginal ultrasound-guided aspiration
was performed 36 hours later. Two embryos, each grade 1,
were transferred and three grade 1 embryos were frozen on the
third day following intracytoplasmic sperm injection (ICSI).
IVF outcomes are shown in Table 2. On the embryo transfer
(ET) day, her WBC, Hgb, and Hct values were at normal levels.
On the 9" day following ET, she consulted our IVF center due
to abdominal distention, swelling, and pain. Her ovaries were
enlarged and abdominal fluid was observed on examination.
Her blood analysis results were WBC: 22,400, Het: 47.2, Hgb:
16.2, and beta-hCG: 61.7. Accordingly, she was accepted as
having late OHSS and was hospitalized in a tertiary hospital.
She stayed in hospital for 66 days. During this period, with
50,550 cc paracentesis fluid was aspirated; in total, 20% 100
cc human albumin and 0.9% NaCl was given 27 times, and
hydroxyethyl starch was administered every day. The patient
was discharged from hospital on the 13" week of the pregnancy
and she gave birth to a healthy girl via cesarean section.

A 26-year-old woman consulted our IVF center with symptoms
of primary amenorrhea and primary infertility. She was married
for 3 years. In her history, it was remarkable that she responded
insufficiently to clomiphene citrate and had no menstruation
after medroxyprogesterone acetate was administered; therefore,

Table 1. Clinical characteristic of two patients with hypogonadotropic
hypogonadism

Casel | Case?2
(OHSS) | (GnRH Ag trigger)

Age (Years) 31 26
BMI (kg/m?) 24 30.1
Basal serum FSH (mIU/mL) 1 0.9
Basal serum LH (mIU/mL) 0.15 0.73
Basal serum Estradiol (pg/mL) 28.66 21
Basal serum TSH (mIU/mL) 2.82 2.43
Basal serum Prolactin (ng/mL) 6.5 7.1

OHSS: Ovarian Hyperstimulation syndrome, GnRH: Gonadotropin-releasing hormone,
BMI: Body mass index, FSH: Follicle stimulating hormone, LH: Luteinizing hormone,
TSH: Thyroid-stimulating hormone
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HMG was used until 225 units for controlled ovarian stimulation
within an IUI plan. However, no response was received from
the patient. When she was examined, it was determined that
she had a small uterus and thin endometrium. Moreover,
many small antral follicles were observed on both ovaries. Her
basal characteristics are summarized in Table 1. Before starting
treatment, a trial of GnRH analogue triggering was performed
and 0.2 mg triptorelin (Gonapeptyl 0.1 Ferring, Turkey) was
administered subcutaneously. After triggering, in the first and
second hours, LH levels were 55 and 61 mIU/ML, respectively.
Stimulation was started with 225 IU HMG (Menopur Ferring,
Turkey) on the same day without waiting for menstruation.
Follicle growth, as well as estradiol levels, were followed and
gonadotropin doses were arranged according to the response.
When at least three leading follicles (each >17 mm in diameter)
were developed, oocyte maturation was triggered with 0.2
mg triptorelin. Thirty-two oocytes were retrieved 36 hours
after the triptorelin injection. The IVF outcome of the patient
is presented in Table 2. Following the first menstruation, she
received hormone replacement therapy. One good quality
embryo was transferred after the second menstruation using
E2 hemihydrate (Estrofem 2 mg, Novanordisk Turkey) with a
thawing protocol. This procedure resulted in pregnancy. At the
time of writing, the patient was in her 13" week of pregnancy.

Table 2. In vitro fertilization outcomes of two patients with
hypogonadotropic hypogonadism

Case 1 Case 2
(OHSS) | (GnRH Ag trigger)

Days of stimulation (day) 13 21
Gonadotropin start dose (IU) 300 225
Total gonadotropin dose (IU) 3150 6625
Estradiol on trigger day (pg/mL) 5695 7797
No. of oocytes retrieved (n) 10 32
No. of oocytes that matured (n) 7 23
No. of fertilized oocytes (n) 6 19
No. of transferred embryo (s) (n) 2 1
No. of cryopreserved embryos (n) 3 12

OHSS: Ovarian Hyperstimulation syndrome, GnRH: Gonadotropin-releasing hormone

Discussion

In patients with HH, the aim of treatment is to achieve a
single pregnancy through monofollicular development with
stimulation and coitus or IUIL. When ovulation induction and/
or IUI fails or additional pathology (e.g. tubal obstruction
or oligospermia) accompanies HH, treatment with ART is
warranted. The first patient had severe OHSS, even though she
had a single ovary. In the second case, response to stimulation
was received over a long period and finally, an excessive ovarian
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response developed. However, the development of OHSS was
prevented by performing an GnRH agonist stimulation test on
the first day of treatment.

A fresh embryo was transferred to the first patient according to
our IVF team’s decision, social reasons, and low risk of OHSS.
Although early OHSS development did not occur, it developed
with the beginning of the pregnancy as late OHSS with a long
recovery duration lasting until the 13™ week of the pregnancy.
Interestingly, she had a very serious OHSS clinic although she
had a single small-sized ovary. Some 50.55 litres of acidic fluid
was aspirated via repeated paracentesis. If the ET was cancelled,
OHSS and its consequences would not occur. This case led us
to reconsider the management of patients with HH with a hyper
response to controlled ovarian stimulation.

Patients with HH are included in a heterogeneous population
from the point of ovarian stimulation. Although the patients
have the same clinical findings, their response to ovarian
stimulation may be hyper, normal or poor. Both ovaries can be
visualized as hypoplasic in ultrasonographic evaluation, hence,
counting antral follicles is quite challenging. The prediction of
the response to gonadotropins is challenging because the exact
number of antral follicles cannot be identified and the levels of
gonadotropins are below normal ranges”. AMH only reflects
the growing follicular pool responsive to gonadotropins. Hence,
conditions that cause a permanent or sustained interruption
of gonadotropin release may lead to decreased AMH levels.
Therefore, AMH is not a proper predictor of ovarian reserve in
patients with HH, which may underestimate the exact ovarian
reserve®. Determining the ovarian response before treatment
is vital to provide acceptable rates of pregnancy with minimal
adverse effects. Unfortunately, there is no reliable indicator for
ovarian response in patients with HH except age”.

A high dose and long duration are needed during stimulation,
which increases the risk of OHSS because ovaries are dormant
and doubt of developing poor-response. It was stated that the
ovarian stimulation duration could range from 12 to 54 days®.
On the other hand, despite the application of a high dose,
OHSS development is quite rare in patients with HH® 112 1f
OHSS occurs, the clinical condition can be life-threatening, as
in our first case.

Kuroda et al."? transferred a single frozen embryo with a freeze-
all strategy to patients with HH to avoid the adverse effects of a
fresh cycle on endometrial receptivity. They wanted to prevent
a decreased response; therefore, the final oocyte was maturated
with hCG, after considering the non-existence of OHSS in
previous IVF cycles. They did not encounter any severe OHSS
in their studies. Despite using the freeze-all strategy in his
study, Kuroda et al."? did not employ GnRH, which is the main
trigger agent. The major reason was to eliminate the possibility
of a decreased response with agonist triggering.

The cause of HH can be detected by looking at LH and FSH
peak levels, after a GnRH agonist stimulation test'?. No cut-off
values for LH or FSH peak have been indicated. An increase in
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the peak equal or more than twofold is considered sufficient
for maturation. This test would show a problem either with
pituitary GnRH receptors or with GnRH production in the
hypothalamus. If the condition is caused by pituitary GnRH
receptors, LH and FSH levels will not increase, but if it is
caused by GnRH, production gonadotropin levels will increase.
Furthermore, even in women with GnRH receptor mutations,
gonadotropin levels were detected to be increased like healthy
controls in a previous study”. Women carrying GnRH receptor
mutations were indicated to ovulate either spontaneously or
in response to pulsatile GnRH administration via a portable
pumpt?.

In our second case, it was planned to start the stimulation with
high-dose gonadotropin because her BMI was high and no
response was obtained despite long-term gonadotropin use in
the previous IUT cycle. The possibility of triggering with GnRH
agonist was considered due to the risk of OHSS. GnRH agonist
triggering was performed knowing that the patient would
respond because the LH increment was observed on the first
day of the GnRH stimulation test. Thus, OHSS development
was prevented and a healthy pregnancy was acquired in the
second case. If LH response cannot be obtained after a GnRH
stimulation test, combined use of alternative OHSS prevention
methods is suggested (3).

Early or late OHSS can develop in patients with HH. Severe
OHSS can be prevented with GnRH agonist triggering instead
of hCG triggering in patients with HH with a hyper response.
The use of a GnRH stimulation test will be very helpful for
the selection of patients who will respond to GnRH agonist
triggering before controlled ovarian stimulation cycles in
patients with HH.
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Rectus abdominis muscle with different abdominal
pathologies: A cite to myofascial trigger point

Farkl abdominal patolojilerle rektus abdominis kast:

Miyofasyal tetik noktaya bir atif

® Fatih Bagcier

Biruni University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Istanbul, Turkey

Keywords: Rectus abdominis muscle, primary dysmenorrhea, myofascial pain syndrome

Anahtar Kelimeler: Rektus abdominis kasi, primer dismenore, miyofasyal tetik nokta

Dear Editor,

I read the article, “Relation between uterine morphology and
the severity of primary dysmenorrhea”® with interest. Although
the etiologic factors in primary dysmenorrhea are covered in the
article, the role of muscle structures in etiology is not mentied.
In this article, we would like to discuss the rectus abdominis
muscle and its myofascial trigger point (MTrP), which is
another underdiagnosed cause of primary dysmenorrhea and
abdominal wall pain.

The rectus abdominis muscle extends from the pubic symphysis
and tubercle as a beam and ends at the anterolateral aspect
of the xiphoid process and superiorly in three fragments of
the costal cartilages of the ribs 5-7%. The rectus abdominis
muscle facilitates flexion of the trunk and stabilizes the
pelvis. Contributing to the increased abdominal pressure with
other abdominal muscles, it also plays a role in micturition,
defecation, vomiting, and childbirth. MTrPs of the rectus
abdominis muscle have been associated with pathologies such
as pain in the abdominal wall and primary dysmenorrhea®*?.
Primary dysmenorrheaisa frequently encountered condition that
reduces the quality of life of the patient and considerably impacts
the economy of the healthcare system. Primary dysmenorrhea
is a recurrent, cramping pain in the lower abdomen occurring
during menstruation without any pelvic pathology™. Medical
treatments, yoga, pilates and stretching exercises, massage
techniques for soft tissues, and invasive approaches can be used

to treat primary dysmenorrhea®. According to the literature,
Gaubeca-Gilarranz et al.®> administered placebo-controlled dry
needle treatment for MTrP of the rectus abdominis muscle in
patients with primary dysmenorrhea. Moreover, Huang and
Liu® performed local anesthetic injection therapy to treat the
MTrPs of the rectus abdominis and oblique muscles in patients
with primary dysmenorrhea.

As observed by physicians, abdominal pain has been most
frequently associated with intraabdominal pathologies.
Therefore, numerous consultations and tests are required,
and abdominal surgeries are occasionally performed, although
the necessity thereof is debatable!’. When patients cannot
find a remedy for their pain, they visit various clinics for
examinations, and certain patients are considered to have
psychiatric disorders. In fact, MTrP of the rectus abdominis
muscle causes abdominal wall pain. Muscolino EJ detected the
MTtP of the rectus abdominis muscle in a patient with Crohn’s
disease who had a complex history of medical treatments and
clinical courses™. A stretching exercise program for the relevant
muscle was used to treat this patient.

The diagnosis of MTrP is under-recognized in clinical practice.
On examination, the possibility of MTrP localization in each
muscle should be considered. MTrPs of the rectus abdominis
and related muscles can have different clinical manifestations.
These patients should be thoroughly evaluated and appropriate

treatment modalities should be used. Therefore, randomized
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controlled studies with a long-term follow-up are required in
this field.

Ethics

Peer-review: Externally peer-reviewed
Financial Disclosure: The author declared that this study
received no financial support.

References

1. Senturk S. Relation between uterine morphology and severity of
primary dysmenorrhea. Turk J Obstet Gynecol 2020;17:84-9.

Maquirriain J, Ghisi JP, Kokalj AM. Rectus abdominis muscle strains
in tennis players. Br ] Sports Med 2007;41:842-8.
Gaubeca-Gilarranz A, Fernandez-de-Las-Penias C, Medina-Torres
JR, Seoane-Ruiz JM, Company-Palonés A, Cleland JA, et al.
Effectiveness of dry needling of rectus abdominis trigger points for
the treatment of primary dysmenorrhoea: a randomised parallel-
group trial. Acupunct Med 2018;36:302-10.

Muscolino JE. Abdominal wall trigger point case study. J Bodyw
Mov Ther 2013;17:151-6.

Huang QM, Liu L. Wet needling of myofascial trigger points in
abdominal muscles for treatment of primary dysmenorrhoea.
Acupunct Med 2014;32:346-9.

319



2020 Referee Index

A Akin Sivashoglu
Abdulkadir Turgut
Abdullah Karaer
Ali Akdemir

Ali Kolusar

Aski Ellibes Kaya
Aylin Pelin Cil
Aysen Telce Gurbuz
Banu Dane
Batuhan Ozmen
Begum Yildizhan
Berna Dilbaz
Berna Haliloglu Peker
Bulent Cakmak
Burak Tatar

Caglar Helvacioglu
Cagn Gulumser
Can Turkler
Cansun Demir
Cem Dane

Cem Yasar Sanhal
Cenk N Saym
Cetin Celik

Cihan Karadag
Cihan Kaya

Deniz Cemgil Cemgil Arikan

Elif Agacayak

Emek Doger

Emin Ustunyurt

Emre Ekmekci

Emre Ozgu

Emre Zafer

Ender Yal¢inkaya Kalyan

320

Enis Ozkaya

Eralp Baser

Eray Caliskan (E)
Ercan Bastu

Esra Esim Buytikbayrak
Evrim Erdemoglu

Filiz Fatma Yanik
Gokce Anik lhan
Gorker Sel

Gilsen Dogan Durdag
Hakan Nazik

Halil Gursoy Pala
Hanim Giiler Sahin
Harika Bodur Ozturk
Harun Egemen Tolunay
Hasan Yuksel

Huseyin Cengiz
Husnit Celik

Ibrahim Polat

Ibrahim Yalcin

flker inan Arkan

[lker Selcuk

Jalal Raoufi

Kadir Cetinkaya
Kazim Emre Karasahin
Kemal Gungorduk

M Funda Cevher Akdulum

Mehmet Anil Onan
Mehmet Siddik Evsen
Mehmet Stthha Bostanci
Mekin Sezik

Melike Doganay

Mete Gurol Ugur

Mete Istkoglu
Muhammet Erdal Sak
Murat Api

Murat Bakacak

Murat Yassa

Mustafa Cosan Terek
Mustafa Kara

Neslihan Bayramoglu Tepe

Numan Cim

Omer Lutfi Tapisiz
Onur Erol

Orkun Cetin

Ozan Dogan
Ozkan Ozdamar
Rahime Nida Ergin
Recep Yildizhan
Remzi Abali

Remzi Atilgan
Sabri Cavkaytar
Safak Hatirnaz
Selcuk Erkiling
Selcuk Ozden
Senem Yaman Tung
Serhan Can Iscan
Sertac Esin
Sunullah Soysal
Talat Umut Kutlu Dilek
Tayfun Cok
Taylan Senol

Unal [saoglu
Yakup Yalcin
Yasin Ceylan

Yigit Cakiroglu



2020 Author Index

Abdulkadir TUTGUL ....ooviiiiiii e, 15
Adnan Demirel ... 253
Afsha ANjum ... 40
ALSIN KOKET ..o 259
Ahmet Aydogan...........occooiiiiiiiiii 259
Ahmet Baris Guizel................ccoooo 209
ARMET YASSA ..ot 155
Ali Dogukan ANgIn...........ocooiiiiiiii 128
All Sami GUIbUZ ... 314
Alpaslan ARyol ... 28
Alper Basbug ..........oocooviiiiiii 175, 247
Alper KaraloK ... 292
Andrea Tinelli ...t 300
Antonio Malvasi ..........ccoociviiiiiiii 300
Arzu Bilge TeKin.........ocooiiiiiiii 155,225
Al Yarct GUISOY ...ttt 139
AsliYaylali. ..o 253
Aslthan Alhan ... 139
Asmita M. Rathore...........cocoiiiiiii 161
Aski Ellibes Kaya ..........coocooiiiiiiiiiiiiii, 21,175
Atakan TanaCam........ooovuiiie e 65
Ates KarateKe ... 52,149
AyRan YUCEL ......oooiiiiiiiii 98
Aykut Urfalioglu.............oo 253
Ayse Ozfer Ozgelik..........ocooooiiiii i, 90
Ayse@UL MUL ...t 63
Baris Ata. . ..o 196
Berna Kaya Ugur ... 186
Bhagyashri Patil ... 278
Bijal Patel ..o, 46
Birsen UcCar........coooooiiiiiiii 285
Burak Ersak........ocoooiiiiii 133
Burak GIray .........ocoooiiiiiiiiiic 236
Burak Karadag............ccoooooiiiiiiiiii 146
Burcu Aykan Yuksel ... 146
BUlent Demir........ooiiiiiiiiiiieie e 9
Canan OZCAN ............cooviiiioeeeee e 175
Cemal Tamer Erel...........ccoooiiiiiiii 63
Cemil GUISES.......oiiiiiiii e 146
Cevriye Cansiz ETsOz ... 310
Ceyhun Kiling ..o 225
Chetna Parekh..........occoooiiiii 46
Cihan Karadag............coocooiiiiiiiii e, 15
Cihangir Yirmibes............ccoocooiiiiiiiiii 155,225
Cetin CaIM ... 52
Cetin KIICCL oo 182
Cigdem AKgabay ..........oocooiiiiiiii 170
Cigdem Pulatoglu..........coooiiiiiiiii 21,115
Demet Aydogan KITmizl ..........ocoocooiiiiiiiiiiiiiiie 102
Deniz Esinler.........cocoooiiiiiiiii 102
Deniz Tataroglu.........covoiiiiiiiiiiii i 123
Derya GUmUrdlt........ooooiiiiiiiiie e 209
Didem Cakmak ... 139

Dilek Sahin...........oooooiiii i 98
Dimitrios FIEPPOU. ....coviiiiiiiiiii i 58
Dimpy Begum ..o 46
Dogus Budak...........cooooiiiii 149
Duygut KastKCl.....ooooiiiiiiii e 259
Ebru Celik Kavak ... 28
EBru OZUrK ..o 186
Ebru Saynur Hatiraz.............cooooiiiiii 247
Edip BT oo 149
Emin USTUNYUTT. ..o 108, 202
Emre Baser . ... 102
Emre KOIe ..o 149
Emre Niyazi Turgut...............ooooiii 240
Emre Yavuz ......oooooiiiiiiii 149
Emsal Piar Topdagi Yilmaz...........ccoocooiiiiiiii, 73
ENis OZKAYA ..o 182
Eray Caliskan ... 15,175
Erkan Kalafat...............oooooi 225
Erol ATSIan ..o 170
Erol Nadi Varli ... 98
ESra AYanoglu ........ocoooviiiiiiiiii e 225
Esra Bilir...oooooi 196
Ethem Serdar Yalvac.............ooooiiiii 102
Ezgl Daricl...........oo 182
Farzan Kheirkha ..o 1
Fatih BaSCIeT ..oviviiiiiiic e 318
Fatma KIlIC ..o 314
Fatma Nurgil Tasgoz ........cccovviiiiiiiiiiiiieee 202
Fatma SHan ... 9
Fazilet Kubra Boynukalin ... 240
FIrat OTtac.......ooooiiie e 310
Funda GOde .......ooooiiiiiiii e 314
Funda GUlett BUMUS ....ooooiiiieeeee e 28
Gamze Sinem Caglar ...........ocoooviviiiiii e 139
Garima Pandey ............coooiiiiiiii 46
George Tsakotos........cooiiiiiiiiiiii e, 58
Ghanim Khatib...........ccocooiiii 209
GIovannNI SIS ... 77
GOKhAN BOYTAZ......ooviiiiiiiic e 292
Gokhan Gulyasar...........c.oooviiiiiiiiii e 128
GORMEN AKLAS. ... 215
Gulchin Babayeva............cccoocoiiiiiiii 236
GUl CaVUSOZIU. ... 155
Guldeniz TORIUCU ..o 233
Gurkan Bozdag............oocooiiiiiiii 65
Hajar Pasha ........ocoooiiiiiii e 1
Hakan Erenel...........ccoocoiiiiiiiiii 63
Hakan KITan ..o 253
Hakan Yalcin ... 133
Hamid Shafee ... 1
Harun Egemen Tolunay............ccocooviiiiiiiiiiiie 98
Hasan ETOZIU.......coooiiiiiiiiii e 98
Helin BaBCl.....ooviiiiiiiiii e 28



2020 Author Index

Heves SUrmeli ... 123
Hikmet Kiztanir............... 285
Toannis Tsouknidas ... 58
TThan SanVeTdi ......oovveeeeoe oo, 182
TTRET SEICUK ..o, 21,133
[smail Ctneyt EVITKE .........c.oooviiiiiiiiiiii 170
Kayhan Yakin ... 196
Kemal Sandal ... 155,225
Kilic Aydinli ..o, 63
Konstantinos Liapis ............cccoiiiiiiiiiiiiii 58
Konstantinos VIasis .............c..ccccooiiiiiiiieie e 58
Krupa H Shah............ 40
Kubra Ozkan Karacaer ............c.ocooiooeooieieee oo 9
Latika Sahut ... 161
Lutfiye Pirbudak...............coo 186
Lyudmila Angelova...........cccooiiiiiiiiiiiiii e 34
Mahbobeh Faramarzi....................cc..ccooooiiii 1
Mahmut GUMUTS .......oooiii e 123
Mahmut Sabri Medisoglu ............ccoocooiiiiiiiiii 21
Mahmut Yassa ..o 225
Manisha Upadhyay...........cccooooiiiiiiiiii, 278
Mari Hachmeriyan..............occooiiiiiiiii 34
Mariya LeVKOVA .......oooiiiiiiiii i 34
Masum Kayapimar................oooooiiiiiii 170
Mehmet AKif Sargin...........ccooooiiiiii 233
Mehmet Ali Vardar................... 209
Mehmet AIUSta0gIU .....oviviiiii 123
Mehmet Cengiz Colakoglu ...........ccooiiiiiiiii, 236
Mehmet Emre Kurtgil...........ocooiiiiiiii 215
Mehmet Ferit GUISU...........oooviiiiiiiccceceee e 28
Mehmet Haltglr ..o 259
Mehmet OzsUrmeli........c.oooooiveieoe oo, 170
Mehmet Unsal.......ooveooeeoe oo, 143, 292
Mehtap GIZIT ..ooviiiiiiii e 253
MeKin SeziK.........cccoiiiiii e 259
Melih Velipasaoglu ...........ccoooiiiiiiiiiii i 285
Melike Demir Caltekin ... 102
Melike OZCeliK ...viiieeie oo 123
Memis AL MUt ..o 155,225
Meral Guiltomruk ... 240
Merve Cakir KOle ... 149
Mete GUIol UGUT ..o 186
Mete SUCU ..o 170, 270
Mevltde TNANC. . ovi oo 123
Michael Dahan ... 247
Mine Kanat PeKtas............ccoovviiiiiiee i 247
Mohammad Reza AHPOUT..........ccooiiiiiiiiii 79
Mohammadtaghi Sarebanhassanabadi .........................c.... 79
Murat Bakacak.................... 253
Murat Yassa...............c......... 21,115,149, 155,175, 225, 233
Mustafa ARSAT ... 98
Mustafa BahCeci.........ooooiiieie e 240
Mustafa DeZIrmenci...........coocooeiiriiiiiiiiiiiieieee 123

322

Mustafa Kaplanoglu.............cocoooiiiii 253
Mustafa Kara ...........ccooooiiiiiii 102
Mutlu Umaroglu........ccoooviiiiiiiiiii e 133
Muzaffer Seyhan Cikman ..............ccoooiiiiii 128
Muige KesKin .......ooooiiiiiiiiiii e 139
Mijgan Ercan ... 102
Mykhailo V Medvediev............cocooiiiiiiiii 300
Nadiye PInar Ay ......ccoocooiiiiiiiiii e 52
Nazli Nur Aslan Cin.....oooooiiee e 90
Neslihan Bezirganoglu Altuntas.............ccoccooiiiiiiiiiiis, 90
NIKOIA0S TaASIS ...t 58
Niyazi TUZ...cooviiiiiiiiii 149, 155, 225, 233
Nurettin Boran ..o 292
NUTettin YIYit .....ooooiiiiiii 149
Onur ETOL. .o 247
Orhan OzatiK ..o 259
Ozan DOZan .........cccooiiiiiiiiiiii i 21,175
Omer Faruk BOTan ................ccococoiiiiioioiisoceeeee 253
OMer KOl ... 149
Omer LUthi TAPISIZ ....vovvoiiiceeee e 143
Onder SAKIN ....oovveeee oo, 128, 149
Ozcan Balat ........cocooooviiiiiii e 186
Ozlem Ercelep ..o 123
Ozlem Moraloglu TeKin..............coooooiiiiiiiiiii, 143
Ozlem OZMEN ........coovoviviiieeeee e 259
Panagiotis Skandalakis...................ccocoii 58
Pariseema Dave ... 46
Parvathi Nair ..o 40
Parvati Bhat.........ccoocoiiiiiiii 40
Pelin KOSZET ....c.voiiiiiiiii i 285
Pembe OItultl......o.oooiiiiii 236
Pmar Birol ... 149,155, 225
Pinkey Lakra ..ot 278
Rabia AlaKuUs.......ooooo e 236
Rahime Nida Bay1K...........cocoooiiiiii 21
Rajeshwari G Bhat ..........cocoooiiiiii e, 40
Rajiv Mahendru............oo 278
Ramazan Denizli...........ocoooiiiiiiii 128
Rauf MeleKoglu .........oooiiiiiiiii 28
Recai PabuCCU ..o 139
RUChT ATOTA ...t 46
Ritya Deveer ... 314
Sangeeta Bhasin...............ccociiii 161
Sarah GUSEAPATIE..........iiiiiiiii e 300
Seang Tam..........ooooiiii 247
Seda Sahin AKeT ... 310
Sefa TIZTAK ..voviiiiec e 202
Selahattin Misirhoglu...........ocooiiii 170
Selim BuytkKurt ... 170
Selim Karatas.........oeveee e 146
SeMIT PASA ... 9
Serenat YalCIn.....o.oooviiii e 102
Seyedeh Mahdieh Namayandeh.......................co 79



2020 Author Index

Sezcan MUMUSOZIU .....oviiiiiiiciii e, 65
Shashikala Bhat ... 40
Shilpa Patel ........ccooiiiiii 46
Shivani Shivani............................ 278
Sinem Ayse Durtt COteli ........oocvoviiiiiiiiiii 292
Sinem DemirCan.............oooeiiiiiiiiieee e 15
SUAL BTN ... 73
Sunita Siwach.............. 278
Stleyman Cansun Demir...............ocooooiiii 170,270
Streyya Sartdas Demir...........ocooiiiiiiiiiiii 9
Sadiman Kiyka¢ Altinbas ... 143
Safak HAUTTAZ ..o 247
Senol Senturk ... ... 84
SULE OZL. oo 133
Sule YIIA1Z oo 196
Taner TUTAN ......oooooeiiieeii 292
Tarang Preet Kaur.............ooooooii 161
Taylan Onat .........coocooiiiiiiii 102
Trifon Chervenkov ..........oooooiiiiii o, 34

Tuba Tilay Koca .......ccooiiiiiiiii 215
Tugcem KesKin........cooiiiiiiiiiiiii e 285
Umur GOKIUE Unli ..o 155
Umran KigiKgoz GUIEC ...........cocoovovioieiiieeeee 209
Vijayata SAangWar.............ccooiiiiiiiiiic i 278
Volkan TUFAN .......o.ooiiiii i 65
Yakup KUMtepe . ......ooooviiiiiiiiit e, 73
Yaprak Engin-UStin ..........ccoovovoiiiiiiiiii 133
Yasin Durmus............coooo 292
Yesim ARAeIMIT ... 52
Yunus Emre Purut........... 236
Yunus Emre Topdagl..........cooooiiiiiiiiiii, 73
YUSUL USTAN . 133
Zahra BasiTat .........occooiiiiiiiii e 1
Zalihe Yarkiner.............cocooiiiiiii 240
Zehra Meltem Pirimoglu.............coooooii 128
Zeyneb Bakacak............ocooiiiiiiii 253
Zeynep Umay GUIDUZ ......ocoooviiiiiiiiiiciii e 314
Zohreh PezeshKpour ...........cccoiiiiiiiiii 79

323



2020 Subject Index

Absent vagina/Vajinal agenezi.....................ooo 182
Academic performance/Akademik performans .................. 196
Acupuncture/ARUPUNKLUT ..o 253
Adenoid cystic carcinoma of the Bartholin’s gland/Adenoid
kistik bartholin karsinomu.............c.cccooioiiiiiic 310
Adverse pregnancy outcomes/Olumsuz gebelik sonuclari.... 40
Anatomic variation/Anatomik varyasyon ........................... 58
Animal model/Hayvan modeli .................coccooiiniiin 259
Anti-epileptic drugs/Anti-epileptik ilaclar....................... 161
Anti-mullerian hormone/Anti mullerien hormon................. 15
Antral follicle count/Antral foliktl sayist.............cccoocooiennn 15
Anxiety/AnKsiyete.........cocooiiiiiiiiii 155,253
Aortoiliac occlusion/Aortoiliak okluzyon......................... 63
ART/ART ..o 314
Artificially prepared frozen embryo transfer/dondurulmus-
cozilmus embriyo transferi ..o 240
Bartholin gland carsinom/Bartholin bezi karsinomu .......... 310
Betatrophin/Betatropin ............ccccovviiiiiiiiiiiiiciee, 28
Bevacizumab/Bevasizumab ... 123
Branch/Ddal ... 58
Breast cancer/Meme Kanseri ..............ccoocooviiiniiiicncn, 215
Cadaveric study/Kadavra calismast ...............ccccooiiinin, 21
Cancerphobia/Kanserfobi ...............ccoccooiiiiiinii 247
CDC 77
CDS56/CDS50 ... 236
Cervical cancer/Serviks kanseri...............ccococooiiin 123
CerVIR/SETVIKS ..ot 133
Chemotherapy/kemoterapi...........cccooioiiiiiiniiiicece, 46
Clubfoot/Carpik ayak ..o 270
Complications/Komplikasyonlar.................ccooo 202
Congenital heart disease/Konjenital kalp hastaliklari ......... 285
Conization/Konizasyon.............cccoooiiiiiiiiiiiii, 133
Conservative technique/Konservatif teknik........................ 108
Controlled ovarian stimulation/Kontrollii ovaryan stimtlasyon ...65
Corpus luteum/Korpus luteum............cccoocivreniiiinenn, 300
COVID-19/ COVID-19....ooioiiiiiiiiiii 149, 155, 225
Cytoreduction/Sitoredtktif............ocoooiiiiiiii 292
Deletion/delesyon............cccoooiiiiiiiiiiii e, 34
Diagnostic imaging/Tanisal goruntileme........................... 270
Diaphragm/Diafragm ............ccocoooiiiiiiiiii 292
Down syndrome/Down sendromu..............ccooveeeeienennnnn. 270
Dual marker test/Ikili markor testi.............c.cococoooioienin 40
Dysmenorrhea/DiSmenore ..........ccoocooveiioiirioioceee 196
Ectopic pregnancy/Ektopik gebelik ........................... 146, 300
Education/ESitim........c.ooooiiiiiii i 133
Endometria cancer/Endometriyum kanseri........................ 209
Endometrial carcinoma/ Endometrial karsinom................. 128
Endometrioma/Eendometrioma............ccooceeviiiiriiicinans, 15
Endotoxins/ endotoksinler..............cooooiiiiiiii 259
EORTC/EORTC .., 52
Female external genitalia/Kadin dis genital dlctumleri ........ 175
Female hypospadias/Kadin hipospadias............................. 233
Fetal brain injury/Fetal beyin hasart ...............c.ccocen, 259

324

Fetal echocardiography/Fetal ekokardiyografi................... 285
Female infertility/Kadin infertilitesi ................c.cooon, 233
First trimester aneuploidy screening/ilik trimester anoploidi
BATAIMIASL. ... 40
Freeze-all/freeze-all................ocoooiii 314
GA variant/GA varyantl ............ccccocoooiiiiiiiiiiiiece 34
General anesthesia/Genel anestezi ...........c.ccocoeeviiiinennn, 186
Genital measurement/Genital olctimler.............................. 175
Genital melanoma/Genital melanom............................. 46
Genital perception/Genital algl .............cccooiiiiiiiiin, 175
Gestational diabetes mellitus/Gestasyonel diabetes mellitus. 28
Ggeneral anesthesia/Genel anestezi..............ccococoeinionn, 186
GnRH agonist trigger/GnRH agonist trigger....................... 314
Growth restriction of fetus/Fetustin buytime kisitlamast....... 40
Gynecologic laparoscopy/Jinekolojik laparoskopi.............. 186
Hellp sendromut .........coooiiiiiiiiiiii e 77
Hemi-hysterectomy/ hemi-histerektomi ........................... 143
Hemogram/Hemogram...............cccooiiiiiiiiiiiiii, 9
High risk pregnancy/ yuksek riskli gebelik ........................ 285
HLA-G/HLA-G oo 34
Hypertension/Hipertansiyon.............ccccoooieoiiiiiiiininnenn 102
hypogonadotropic hypogonadism/Hypogonadotropic

hypogonadism............c.ocoiiiiiiiii 314
Hysterosalpingography/Histerosalpingografi..................... 253
Hysteroscopy/HisterosKopi...........oooveiiiiiiiiiiiiii, 139
In-vitro fertilization/In vitro fertilizasyon............... 65,79, 236
Intensive care unit admission/Yogun bakim tnitesi ........... 149
[liac artery aneurysm/Iiliak arter anevrizmast........................ 73
Immunohistochemistry/Immunohistokimy ....................... 236
In vitro maturation techniques/In vitro maturasyon teknikleri..247
In-vitro fertilization/In vitro fertilizasyon.......................... 65
Infertility/Kisirlik ... 1
Inflammation/Enflamasyon.................coooiiiiii 9
Insertion/liNSersiyon. ...........cocoooovoviiiioeeeee e 34
Insulin resistance/Instlin direnci...............cococooooooiin, 28
Intensive care unit admission/Yogun bakim unitesi........... 149

Intramuscular progesterone/Intramuskuler progesterone... 240
Intrauterine fetal growth retardation/lintrauterin - gelisme

GETIlZE ..o 98
lodine deficiency/lyot eksikIigi............ocooooiiiiiiiiii 90
Todine intake/Tyot alim ... 90
Karyotyping/Karyotipleme..............coceviiiiiiniiiiicc, 270
Laparoscopic cystectomy/laparoskopik kistektomi .............. 15
Laparoscopy/Laparoskopi...........cccoceeriiennnnnn 143, 202, 300
LEEP/LEEP ... 133
Leiomyoma/Leiomyoma .............cccoeeiiiiiiiiiiiiii e 139
Leriche’s syndrome/Leriche sendromu.............ccocoooiiions, 63
Letrozole, oocytes/Letrozol, oositler.............ccoooviiiiinnnn. 247
Laparoscopic cystectomy/Laparoskopik kistektomi ............. 15
Local resection/Lokal rezeksiyon ..............ccccooiiiinn 108
Low risk pregnancy/Dustk riskli gebelik........................... 285
Lung ultrasound/Akciger ultrasonu .............ccoccoocvoinnnn 225
Lymphedema/Lenfodem ..o 215



2020 Subject Index

Major vessels/Major damarlar ...............c.ococoooiiinn. 21
Male sexual dysfunction/Erkek cinsel islev bozuklugu........... 1
Maternal and perinatal complications/Maternal ve Perinatal
komplikasyonlar..............ocoiiiiiiiiii 161
Maternal and perinatal complications/Perinatal
komplikasyonlar...............ccooiiiiii 161
Maternal mortality/Anne OlUmMU ...........c.ocoooiiiiii, 73
Mayer-Rokitansky-Ktister-Hauser/  Mayer-Rokitansky-Kuster-
HaUSET ... 182
Metastatic/metastatik ............ccooooiiiiiiiiiii 123
Miyofasyal tetik NOKEA .........oooiiiiiiiiiii i 318
Absent vagina/Vajinal agenezi................ccocooiiiiiiin 182
Model/model..........ooooiiii 278
Morbid obesity/ Morbid obezite .............cccccooviiiiiinn, 209
Morbidity/Morbidite..........c.cccooiiiiiiiiiiiiii 149, 292
Multiple gestations/Multipl gestasyon..............ccccceverrenenn. 146
Myoma uteri/Myom ULeTL..........ccoviuiiiiiiiiiieiiiiieeeiiicee 128
Myomectomy/MiyomeKRtomi.............ccooiiiiiiiiii 139
Neonate/Yenidogan ............ccoccooioiiiiiiiiiii i 79
Neuroprotection/NOroKOTUNMA. .......c..ooviiiiiiiieieie, 259
Neutrophil-lymphocyte ratio/Notrofil lenfosit orani ............ 98
Nneutrophil-lymphocyte ratio/Notrofil lenfosit orani .......... 98
NOORIlET ..o, 77
Obsessive-compulsion/Obsesif-kompiilsiyon..................... 155
OHSS/OHSS ... 314
Ooxidative stress/Oksidatif stress ..............cccooooiiinn 186
Opportunistic salpingectomy/Profilaktik salpingektom ..... 115
Origin/OTIJIN ..o, 58
Ovarian cancer/Over Kanseri ..........ccovevvieeiiiiiiiiii 52,292
Ovarian cyst/Yumurtalik Kisti ... 300
Ovarian Hyperstimulation syndrome/Ovarian Hiperstimulasyon
SENATOMU ...t 65,247
Oxidative stress/Oksidatif stres............cocooviiiiiiiiiinin 102
Ooxidative stress/Oksidatif stress ...........c.ccocooiereiiin, 186
Oxidative stress/Oksidatif stress .............cocooiiieiiinn, 186
Oxidative stress/Oksidatif stress ..............ccccocooeioiiiinnn. 186
Pain relief/Agr1 kesici...............o 253
Pain/AGIT ..o 84
Patient satisfaction/hasta memnuniyeti..............cc.coceeeee. 186
Pectineal ligament/Pektineal ligaman......................ooo. 21
Pelvic organ prolapse/Pelvik organ prolapsus...................... 21
Pelvic pain/Pelvik agri ... 196
Pentoxifylline/Pentoksifilin..................... 259
Permanent contraception/Kalict kontrasepsiyon ................ 115
Persistent  pulmonary  hypertension/Persistan ~ pulmoner
hipertansiyon ..........cooiiiiiiiic i 79
Placenta accreta spectrum/Plasenta akreta spektrumu........ 108
Placenta accreta/Plasenta akreta................ccccooooeii 108
Platelet-lymphocyte ratio/Platelet lenfosit oran .................... 98
Port site hernia/Port alant hernisi........................ 202
Post-menopause/Menopoz SONTas..............ccceceeereeieeannn.. 128
Postpartum hemorrhage/Dogum sonrasi kanama................. 73
Postpartum sterilization/Postpartum sterilizasyon.............. 115

Patient satisfaction/Hasta memnuniyeti ............................. 186
Pelvic pain/Pelvik agri .........ocooiiiiii 196
Platelet-lymphocyte ratio/Platelet lenfosit oran .................... 98
Port site hernia/Port alani hernisi................occooeiiiinn, 202
Premenstrual syndrome/Premenstruel sendrom................. 196
Primary amenorrhea/Primer amenore .................c..ccccco..... 182
Prediction/Tahmin..............coiiii 278
Preeclampsia/Preeklampsi ...........ccooooiiiiiiiiii 102
Preeklampsi.........ccooiiiiiiii i 77
Pregnancy-associated plasma protein a/Gebelige bagh plazma
PLOLEITE @it 40
Pregnancy/Gebelik..................ccooii 63,149, 155, 225
Pregnant women/Gebe kadin....................o 90
Premenstrual syndrome/Premenstriiel sendrom................. 196
Prenatal diagnosis/Prenatal tant................c.cccooeoiin. 170, 285
Preterm birth/Erken dogum ...........c.ocoiiiiiiiiii, 149
Preterm birth/Preterm dogum ...........cccocoooiviiiiiiiien, 259
Primary amenorrhea/Primer amenore .................c..ccc.o..... 182
Primary dysmenorrhea/Primer dismenore ........................... 84
Primary ovarian insufficiency/Primer ovaryen yetersizlik

Primary surgery/Primer cerrahi..............ccocooiiiiiiii 46
Primer diSMenore............oocveiiiiiiiiic e 318
Quadruplet/DOTdUz.........ooviiiiiiiiiie 146
Quality of life/Hayat kalitesi .............c.ocoooiiiiii, 52
Recurrent implantation failure/Tekrarlayan implantasyon
basariSIZIIG1. ..ot 236
Recurrent miscarriage/Tekrarlayan dustuk.................ccooee. 34
Rehabilitation/ rehabilitasyon ..o, 215
Rektus abdominis kast............ccooiiiiii 318
Risk factors for sexual dysfunction/Cinsel islev bozuklugu i¢in
risk faktdrleri...........oooii 1
Risk factors/Risk faktorler................. 128
Sacrococcygeal region/Sakrokoksigeal bolge...................... 170
SARS-CoV-2/ SARS-COV-2 .coovoiiiiiiiei 149, 155, 225
Schemia-modified albumin/iskemi modifiye albumin........ 102
Seizure disorder/Nobet bozuklugu ...........ccoocoociiiiinen, 161
sexual dysfunction/Cinsel disfonksiyon............................. 233
Sexual function/Cinsel islev....................................... 175
Sspinal anesthesia/Spinal anestezi................ccccccooevininnnn, 186
Ssexual dysfunction/Cinsel disfonksiyon ........................... 233
Sspinal anesthesia/Spinal anestezi................c.ccccocooiiin, 186
Ssurvey/Anket ¢alismast ............cccooiiiiiiiiiiiii 196
Subcutaneous aqueous progesterone/Subkuitanoz progesterone
.......................................................................................... 240
Surgery/Cerrahi.........ocooiiiii 292
Ssurvey/Anket ¢aliSMast ..........c.oocooiviiiiiiiiii 196
Survival/Sagkalim ... 209
Tahmin ..o 77
Teratoma/Teratom.........ccc.oooiiiiiiiiiiiiiiiii e 170
Thiol/disulfide/tiyol/disulfit dengesi ............ccoceeviiininnnn, 102
TNF-alpha/TNF-alfa.........ccoocooiiiii 34
Trocar site hernia/Trokar alant hernisi..................ocooeeen, 202
Trocar/TTOKAT ..ot 202



2020 Subject Index

Uurethroplasty/U Gretroplasti............c.cococoeeeoinniinn 233
Urinary iodine concentration/Idrar iyot konsantrasyonu ..... 90
Urinary tract infection/Uriner trakt enfeksiyonu................ 233
Uterine artery/ULerin arter.............oooiiiiiiiiiiiiiiceec e, 58
Uterine dimensions/Uterin boyutlar ................c..ocooein. 84
Uterine horn/Uterin horn ... 143
Uterine leiomyomas/Uterin leiomyom ............ccccooovenennn. 128
uterine natural killer cells/Uterin naturel killer hucreleri ... 236
Uurethroplasty/Uretroplasti............c.coccooiiiiiooii. 233

326

Uurinary tract infection/Uriner trakt enfeksiyonu.............. 233
Vaginal birth after a cesarean/Sezaryen sonras vajinal dogum ..278
Vaginoplasty/Vajinoplasti .............ccccooiiiiiiiiiiie 182
Vascular anatomy/Vaskutler anatomi ..., 21
VIrgin/VITjin ... 84
Visual analog scale score/Viztyel analog skala skor ............. 84
Vulvar cancer/Vulvar Kanser..............cccocooeviiiiiiiinne 310
Vvaginoplasty/Vajinoplasti..............cccooeiiviiiiiiiiiiiin 182
WD L 77



