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Instructions for Authors

The “Journal of the Turkish-German Gynecological Association”
(ISSN 1309-0399; Abbreviated as “J Turk Ger Gynecol Assoc”) is the
official, open access publication of the Turkish-German Gynecological
Education and Research Foundation and the Turkish-German
Gynecological Association. Formerly named “ARTEMIS”, the journal is
published quarterly (March, June, September, December) in English and
publishes original peer-reviewed articles, reviews, and commentaries
in the fields of Gynecology, Gynecologic Oncology, Endocrinology &
Reproductive Medicine and Obstetrics. Case reports are not accepted
for publication. Reviews will be considered for publication only if they
are prepared by authors who have at least three published manuscripts
in international peer reviewed journals and these studies should be
cited in the review. Otherwise only invited reviews will be considered
for peer review from qualified experts in the area.

The “Journal of the Turkish-German Gynecological Association” is a
peer reviewed journal and adheres to the highest ethical and editorial
standards. The Editorial Board of the journal endorses the editorial
policy statements approved by the WAME Board of Directors. The
journal is in compliance with the Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly Work in Medical Journals
published by the International Committee of Medical Journal Editors
(updated December 2016, www.icmje.org). The editors also adhere
to the Committee on Publications Ethics (COPE) recommendations
(http://publicationethics.org).

Submission of Manuscripts

All manuscripts must be submitted via the self explanatory online
submission system which is available through the journal’s web page
at www.jtgga.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.

The main document and the tables, should be prepared with “Microsoft
Office Word software”. Times New Roman font (size 12) should be
used throughout the main document with 1.5 line spacing. The side
margins of the main document should be set at 25 mm from all sides.

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

The figures should be submitted separately through the submission
system in .JPG of .TIFF format. Please do not embed the figures in
the main document. Make sure that the minimum resolution of each
submitted figure is 300 DPI.

A cover letter and a title page should be provided with all submissions.
It should be stated in the cover letter that the manuscript was not
previously published in any other publication, that it is not accepted
for publication in another publication and that it is not under review for
possible publication elsewhere.
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Before completing your submission, please make sure to check the PDF
proof of your manuscript which will be generated by the manuscript
submission system and make sure that all items of the submission are
displayed correctly.

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

Editorial Office:

Abdi ipekci Caddesi 2/7 Nisantasi, istanbul / Turkey
+90 212217 17 00

scholarone@jtgga.org

Editorial Policies

Allmanuscripts will be evaluated by the editorial board for their scientific
contribution, originality and content. 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
Similarity 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 Process

Each manuscript submitted to Journal of the Turkish-German
Gynecological Association is subject to an initial review by the editorial
office in order to determine if it is aligned with the journal’s aims and
scope, and complies with essential requirements. Manuscripts sent for
peer review will be assigned to one of the journal’s associate editors
that has expertise relevant to the manuscript’s content. All accepted
manuscripts are sent to a statistical and English language editor
before publishing. Once papers have been reviewed, the reviewers’
comments are sent to the Editor, who will then make a preliminary
decision on the paper. At this stage, based on the feedback from
reviewers, manuscripts can be accepted, rejected, or revisions can be
recommended. Following initial peer-review, articles judged worthy
of further consideration often require revision. Revised manuscripts
generally must be received within 3 months of the date of the initial
decision. Extensions must be requested from the Associate Editor at
least 2 weeks before the 3-month revision deadline expires; Journal of
the Turkish-German Gynecological Association will reject manuscripts
that are not received within the 3-month revision deadline. Manuscripts
with extensive revision recommendations will be sent for further review
(usually by the same reviewers) upon their re-submission. When a
manuscript is finally accepted for publication, the Technical Editor
undertakes a final edit and a marked-up copy will be e-mailed to the
corresponding author for review and to make any final adjustments.
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Full text of all articles can be downloaded at the web site of the journal
www.jtgga.org.

Preparation of Manuscripts

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

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

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

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

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

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

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. 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. 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

AV

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 fulfil the above
mentioned requirements.

In a cover letter the authors should state if any of the material in the
manuscript is submitted or planned for publication elsewhere in any
form including electronic media. The cover letter must contain address,
telephone, fax and the e-mail address of the corresponding author.

Conflict of Interest

Authors must state whether or not there is the absence or presence
of a conflict of interest. They must indicate whether or not they have
a financial relationship with the organization that sponsored the
research. They should also state that they have had full control of all
primary data and that they agree to allow the Journal to review their
data if requested. Therefore manuscripts should be accompanied by
the “Conflict of Interest Disclosure Form.” The form can be obtained
from the journal webpage (Www.jtgga.org).

Copyright

The author(s) transfer(s) the copyright to his/their article to the Journal
of the Turkish-German Gynecological Association 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.

Submissions must be accompanied by the “Copyright Transfer
Statement”. The form is available for download on the journal’s
manuscript submission and evaluation site. The copyright transfer form
should be signed by all contributing authors and a scanned version of
the wet signed document should be submitted.

COPYRIGHT TRANSFER FORM
Manuscript Specifications

Submissions should have the following parts.

Title Page

A separate title page should be submitted with all submissions and
should include the title of the article, name(s), affiliations and major
degree(s) of the author(s) and source(s) of the work or study, a short
title (running head) of no more than 50 characters. The name, address,
telephone (including the mobile phone number) and fax numbers and
e-mail address of the corresponding author should be listed on the title
page.

Abstract

All manuscripts should be accompanied by an abstract. A structured
abstract is required with original articles and it should include the
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following subheadings: Objective, Material and Methods, Results and
Conclusion. A structured abstract is not required with review articles.
The abstract should be limited to 250 words for original articles and
review articles.

Keywords

Below the abstract provide 3 to 5 Keywords. Abbreviations should not
be used as Keywords. Keywords should be picked from the Medical
Subject Headings (MeSH) list (www.nlm.nih.gov/mesh/MBrowser.
html).

Original manuscripts should have the following sections.

Introduction
State concisely the purpose and rationale for the study and cite only the
most pertinent references as background.

Material and Methods

Describe the plan, the patients, experimental animals, material and
controls, the methods and procedures utilized, and the statistical
method(s) employed. In addition to the normal peer review procedure,
all randomized controlled trials (RCTs) submitted to the journal are
sent to members of a team of professional medical statisticians for
reviewing.

Address “Institutional Review Board” issues as stated above. State
the generic names of the drugs with the name and country of the
manufactures. Provide information on informed consent and ethics
committee approval.

Results

Present the detailed findings supported with statistical methods.
Figures and tables should supplement, not duplicate the text;
presentation of data in either one or the other will suffice. Emphasize
only your important observations; do not compare your observations
with those of others. Such comparisons and comments are reserved
for the discussion section.

Discussion

State the importance and significance of your findings but do not repeat
the details given in the Results section. Limit your opinions to those
strictly indicated by the facts in your report. Compare your finding with
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Editorial

Dear Colleagues,

It is my great pleasure to present you the second issue of Journal of the Turkish-German
Gynecological Association (J Turk Ger Gynecol Assoc) in the publishing year of 2018.

Our submission traffic is also progressing in a healthy way. Due to J Turk Ger Gynecol Assoc’s
increasing international popularity and visibility, the number of international submissions
we receive has almost tripled over the past 12 months and it is nice to see the quality of
submissions is also rising.

Increasing submission numbers and the quality of these submissions makes our jobs as
editors easier and harder at the same time. With each new issue of J Turk Ger Gynecol Assoc, we are trying to further increase
the quality of our content. We are glad to see that this consistency in quality has translated well into our readership numbers.
Number of hits we have received on PubMed has almost doubled over the past 12 months. Thank you for your interest.

Research is a fundamental aspect of academic life. In most journals, however, the quality of the publications varies. Some
papers are not clearly written, have poorly described methods, or use tools of low validity and reliability in spite of the Journal
Impact Factor (JIF). The JIF has emerged as a tool for ranking, evaluating, categorizing, and comparing scientific journals.
The Institute for Scientific Information (ISI), a component of Thomson Scientific, was behind this development.

Journal Impact Factor (JIF) has been used in assessing scientific journals. Other indices, h- and g-indices and Article Influence
Score, have been developed to overcome some limitations of JIF. Impact factor is a commonly used indicator for evaluating
the performance of a scientific journal. There are some difficult and easier ways to help improve a journal’s impact factor.
The most difficult—but at the same time likely the most consistent—way is to publish high quality articles (Aydingéz U, Diagn
Interv Radiol 2010; 16: 255-256).

« Journals should find referees (i.e., reviewers) who have already published in journals with an international scope.
* Journals published in countries where English is not a native language should be printed in full-text English.
* Journals should prepare guidelines for their reviewers and find ways to ensure their use.

* Publishers with monetary resources should consider giving awards (e.g., “Outstanding Reviewer of the Year”) to attract
and/or motivate reviewers.

» English-language check by native English-speaking experts should be part of the procedures an accepted article should
pass through.

* Once an article is accepted for publication, a full-text HTML and/or PDF version should be prepared ahead of print and a
digital object identifier (DOI) number should be assigned for the article.

A-IX



Editorial

* Titles and abstracts of articles should be tailored to render them high visibility on the Internet search engines while
preserving their intended meaning.

* Review articles in general have a higher likelihood of earning citations. Priority should be given to review articles on
dedicated subjects of interest to wide masses of prospective authors. Soliciting review articles from experts on the field
should be a priority task for editors, although it can be very challenging to acquire them.

* Article evaluation times should be decreased to the possible minimum. An effective online system for referees has to be
established.

[ am very glad and satisfied to say that The XII. Turkish German Gynecologic Congress, held in “Elexus Hotel” in Kyrenia,
Turkish Republic of Northern Cyprus (TRNC) between the dates of April 27th and May 1st, 2018 with a great success.
With more than a thousand registered participants, 2 Live Surgery Sessions, 1 Panel, 4 Keynote Lectures, 122 Lectures, 6
Precongress Courses, 3 Satellite Symposiums, 214 Oral Presentations, 148 Poster Presentations and 32 Video Presentations.
This was made possible with your invaluable scientific contributions. I would like to thank to all participant once again
for coming to Cyprus to share their expertise with us. We have had a tremendously positive feedback from the congress
participants on the quality of the scientific presentations and the organization of the congress.

Finally, you will read many interesting and good paper in this issue. Papers from all over the world help to us increase our
index scores. | am looking forward to see your scientific collaboration with us.

Sincerely,
Prof. Cihat Unlii, M.D.

Editor in Chief of J Turk Ger Gynecol Assoc
President of TGGF

A-X
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Do pregnancy rates differ with intra-uterine
insemination when different combinations of semen
analysis parameters are abnormal?

@ Anita Kuriyal, @ Chioma Agbo2, @ Michael H. Dahan!

IDivision of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, McGill University Health
Center, Montreal, Canada

2Department of Emergency Medicine, Stanford University School of Medicine, California, USA

Abstract

Objective: To evaluate the relationship of one or a combination of semen analysis parameter results on insemination outcomes.

Material and Methods: A retrospective analysis was performed to evaluate the effect on pregnancy rates in relation to one or more abnormal
semen analysis parameters based on the 2010 World Health Organization semen analysis guidelines.

Results: Nine hundred eighty-one couples underwent 2231 intrauterine insemination cycles at the Stanford Fertility and Reproductive Medicine
Center. In our study, the pregnancy rates ranged from 11-25% when an individual or combined semen analysis parameters were analyzed. Similar
pregnancy rates were found when one, two, and in most cases three parameters were abnormal. When a single parameter was abnormal among
volume, concentration, and motility, pregnancy rates were mainly unaffected. There was the exception of total sperm count where pregnancy
rates were diminished when counts were below 39 million (p=0.04).

Conclusion: Clearly, total sperm in the specimen and not the concentration of sperm per milliliter was the critical factor for predicting pregnancy.
Therefore, a reorganization of semen analysis reports should be done emphasizing the total amount of sperm present and de-emphasizing

concentration of sperm. (J Turk Ger Gynecol Assoc 2018; 19: 57-64)
Keywords: Artificial insemination, pregnancy rate, semen analysis

Received: 21 July, 2017 Accepted: 16 March, 2018

Introduction

Infertility is the failure to conceive following twelve months
of unprotected intercourse (1). Studies suggest that infertility
affects 10 to 15% of the reproductive population (1). Male
factor infertility is responsible for up to 50% of infertility cases
(1). Male factor infertility is diagnosed primarily based on the
results of at least two semen analyses performed 90 days
apart. A semen analysis consists of a wide range of parameters
including: volume, sperm concentration, progressive motility,
and morphology. The total motile sperm count (TMSC) is
calculated by multiplying the total sperm in the specimen by
the percentage of motile sperm and is felt to be an essential
predictor of intrauterine insemination (IUI) success (2).

When faced with severe male factor infertility, although there
exists alack of randomized control trials, the consensusis to offer
in vitro fertilization (IVF) with intracytoplasmic sperm injection
(ICSD (3). Others argue that IVF should not be considered for
routine use (3) and question its cost-effectiveness for most
cases of male factor infertility (3). In these cases, it is argued
that IUI should be the first-line treatment instead (3,4).

Most male partners of couples presenting for infertility will have
one or more abnormal parameters in their semen analysis.
Many have studied the effect of single parameters in relation to
pregnancy and fertilization outcomes (5-8), or combining some
of these parameters into the TMSC (9-12). However, there exists
a lack of literature on whether a combination of parameters
or any specific parameter (except for TMSC) would allow for
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lower pregnancy rates with IUL Therefore, the objective of this
study was to evaluate the effect on pregnancy rates with one or
more abnormal semen analysis parameters based on the 2010
World Health Organization (WHO) semen analysis guidelines.

Material and Methods

A retrospective analysis was performed on 2.5 years of data
collected at an American University. A total of 981 couples
underwent 2231 IUI cycles. The original database contained
information regarding evaluation of semen quality on the day
of insemination. Subjects at the clinic are 40% Caucasian,
7% African American, 33% Asian, and 20% Hispanic. The
biochemical pregnancy rate was 14%, the clinical pregnancy
rate was 82%, and the ectopic pregnancy rate was 4%.

Semen quality was classified on the day of insemination based
on the 2010 WHO semen criteria. Criteria used were 1.5 mL,
15 million/mL, minimum count per specimen 39 million, and
forward motility 32%. If Kruger strict morphology was less than
4% in two samples, the patients were treated with IVF and ICSIL.
These patients were not included in this study. It should also
be noted that strict morphology is not traditionally calculated
on each specimen being used for insemination because
preparation would kill some of the sample required for use,
possibly affecting pregnancy rates. It should also be noted
that total motility was not calculated by the computer semen
analyzer and was therefore unavailable for comparison. The
2010 WHO criteria also list a minimum total motility of 40% in
the specimen as criteria of normality. However, forward motility
of 32% was used because this and not total percent motility
was available in the processing report. The specimens were
compared based on the presence of all criteria being normal or
one or more being abnormal.

The evaluation and examination of patients: The couples
enrolled in this study had at least one year of either primary
or secondary infertility with their current partner. All couples
underwent a comprehensive evaluation including medical
history and physical examination, documentation of ovulation
or an assessment for the lack thereof, as well as a semen
analysis using Kruger strict morphology. All patients had at
least one patent fallopian tube on either hysterosalpingogram
or laparoscopy with chromopertubation. Ovulation was
evaluated with a luteal phase progesterone >3 ng/mL, basal
body temperature charts, urinary luteinizing hormone (LH) kits
with regular cycles every 21 to 35 days, or regular periods every
21 to 35 days with a clear history of premenstrual molimina. All
women had serum prolactin and thyroid-stimulating hormone
levels in the normal range of the assay used before starting
treatment. Women were included if they were anovulatory
with inducible ovulation, if they had a serum follicle-stimulating
hormone levels <12 IU/L on basal and clomiphene citrate

challenge testing (if performed), a baseline follicle count of
greater than 8 on endovaginal ultrasonography or stage 1-2
endometriosis on laparoscopy with at least one patent and
undamaged fallopian tube. All women were evaluated with
hysterosalpingography or hysteroscopy, and any intra-cavitary
pathology including polyps, fibroids, and synechiae were
corrected before initiating treatment. Any patients with four
or more myometrial fibroids of 1 cm or greater in diameter,
or one leiomyoma of 5 cm or greater in the uterine muscle,
underwent surgical resection and appropriate recovery before
initiating the insemination cycle.

Couples did not have, women with bilaterally blocked fallopian
tubes, decreased ovarian reserve, stage 3 or 4 endometriosis,
recurrent pregnancy loss (2 or more miscarriages), two previous
ectopic pregnancies or anovulation and folliculogenesis was
not successfully induced. Donor frozen IUI semen results were
excluded because only post-processing parameters were
available for these samples, and the donor was unlikely to be
infertile. Only partners’ fresh sperm specimens were included
in the analyses.

Seven percent of patients were treated with natural cycle IUI,
54% were treated with clomiphene IUI, 3% were treated with
letrozole IUI, and 36% received gonadotropin IUI. Gonadotropin
injections were performed daily starting on cycle day 2 or 3
and titrated to develop 2 to 3 mature follicles in patients aged
under 40 years, and 2 to 5 follicles in women aged over 40
years. Clomiphene citrate (50 or 100 mg daily) and letrozole
(5 mg daily) were administered orally for five days starting on
cycle day 2 to 4. Serial sonography was performed to monitor
folliculogenesis as per standard protocols.

Semen collection, analysis, and processing: Individuals were
asked to refrain from ejaculation for two to four days before the
collection of the specimen. Specimens were produced with
masturbation, either in a collection room at the fertility clinic or
at the patient’s home. To be collected at home, the sample had
to be delivered within thirty minutes of production while being
kept warm (i.e., placement of the receptacle in an axilla).
Freshly ejaculated sperm was allowed to liquefy before
semen analysis. Liquefied semen was thoroughly mixed
before an aliquot was placed on a standard count slide (Leja
Products BV, Nieuw-Vennep, the Netherlands) for the pre-
processing analysis. The slide was placed on a 37 °C stage of
an IVOS computer-assisted semen analyzer (Hamilton Thorn
Biosciences, Beverly, MA). At least three random fields were
evaluated for each analysis. Intra and inter-assay coefficients
of variation of the parameters were less than 10% in all cases,
pre- and post-processing.

Following the initial semen analysis, the sample was processed
by first placing up to 4 mL of raw semen on a differential density
gradient column consisting of 1 mL of 40% PureSperm and 1 mL
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of 80% PureSperm (Nidacon, Molndol, Sweden). The gradient
was centrifuged for 20 minutes at 350 X g, and subsequently,
the 40% layer and the seminal plasma fraction were removed
from the test tube, leaving the 80% layer undisturbed.
Approximately 6-8 mL of sperm-washing medium and 5% HAS
(Cooper-Sage, Trumbull, CT) was added to the 80% layer and
centrifuged for 10 minutes at 550 X g. The sperm pellet was
then reconstituted to approximately 0.5 mL. The analysis of an
aliquot of the processed sample was performed as previously
described using the [IVOS computer-assisted semen analyzer.
IUI and beta-human chorionic gonadotropin (8-hCG) assay:
IUI was performed approximately 24-hours (+/- 3 hours) after
detection of a spontaneous urinary LH surge, or 36-hours
(+/- 1 hours) after 10.000 IU B-hCG injection (Pregnyl, Merck,
West Orange, NJ), (Novarel, Ferring Pharmaceuticals, Inc.,
Tarrytown, NY) or 250 mcg Ovidrel injection, (Merck-Serono
Laboratories, Rockland, MD). hCG was administered when a
transvaginal ultrasound revealed the largest follicle had a mean
diameter of =18 mm. The insemination was performed in a
sterile fashion, using a flexible plastic catheter with the patient
in the dorsal lithotomy position. The patient remained supine
for at least ten minutes after the end of the insemination.
Serum B-hCG levels were analyzed 15 to 17 days after IUI to
determine pregnancy status. Blood samples were assayed on an
Immulite 2500 (Diagnostic Products Corporation, Los Angeles,
CA) for a quantitative measurement of 3-hCG. The Immulite
uses a solid-phase two-site chemiluminescent immunometric
assay with a sensitivity of 1 mIU/mL and a calibrated range to
5000 mIU/mL. Intra- and inter-assay coefficients of variation
were each less than 7%. Most normal singleton pregnancies
have levels in the range of 50 to 100 mIU/mL at this gestation.
However, a level higher than five mIU/mL was considered
positive for pregnancy.

Statistical analysis

All statistical analyses were performed using the Statistical
Package for the Social Sciences 11.0 (SPSS, Inc., Chicago, IL).
Continuous variables were evaluated for normal distribution
using the Kolmogorov-Smirnov test. Any variables that were
not normally distributed were logarithmically transformed
to obtain normality. Results are reported as mean value =
standard deviation (SD). Categorical variables were evaluated
with likelihood ratios. Likelihood ratios were calculated as:

LR+ = sensitivity
1 - specificity

which is equivalent to;

LR+= Pr(T+/D+)
Pr (T+/D-)

or “the probability of a person who falls into a grouping of the
semen analysis having a pregnancy divided by the probability

of a person who does not fall into the semen grouping
having a pregnancy.” Here “T+” or “T—" denotes that the
classification into the semen analysis grouping is positive or
negative, respectively. Likewise, “D+” or “D—" denotes that the
pregnancy is present or absent, respectively. T-tests were used
to compare for continuous variables. Levine’s test for equality
of variances was used to determine which p value to accept.
Significance was taken as a p<0.05.

Ethical approval

The university’s Human Subjects Research Ethics Committee
approved this study (IRB number 95940). The authors have no
conflict of interest.

Results

Baseline data of the cohort are provided in Table 1. An initial
comparison without controlling for other semen analysis
results was made to determine any single abnormal factor
that gave lower pregnancy rates. Those with and without a
pregnancy were classified based on volume <1.5 mL or not,
concentration <15 mil/mL or not, <32% forward motility or
not, and <39 million sperm in the specimen. The results are
presented in Table 2. Data are presented as mean values and
SDs in the pregnant and not pregnant groups. The p-values for
the likelihood ratio (one-sided, because it was hypothesized
that abnormal results would have lower pregnancy values) are
also presented comparing pregnancy rates in the groups that
were normal or abnormal for the given parameter. As expected,
the parameters were significantly different when comparing
those grouped based on a parameter being abnormal or not.
Among the parameters, only total sperm in specimens with
<39 million gave lower pregnancy rates.

Next, semen analysis results were categorized based on the
presence of one or more abnormal parameters, and precisely
what parameters were abnormal. This gave the ability to
control for confounding effects. At this stage, comparison
was performed using volume (less than or greater than 1.5
mL), concentration (less than or greater than 15 mil/mL),
and forward motility (less than or greater than 32%). For this
comparison, it was elected to exclude total sperm count

Table 1. The baseline characteristics of subjects

n=981
Maternal age (Years) 37+6
Duration of infertility (Years) 24+14
Previous pregnancies 1.2+1.2
Number of mature follicles 2.4x1.3
Maximum day 3 serum FSH (IU/L) 79+2.4
FSH: Follicle-stimulating hormone
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because this value is not traditionally presented in a standard
semen analysis reports. The results are presented in Table 3.
Pregnancy rates are shown comparing all parameters in the
normal group. As can be noted, none of the parameters or
combination of these parameters predicted lower pregnancy
rates when compared with normal specimens. Although two
of the groups comprised few patients, given the trends in the
total results, it is unlikely that the small numbers were the
cause of lack of significance. The semen parameters for these
seven groupings are presented in Table 4 for patients with and
without pregnancies.

We made a comparison using total sperm count of less than or
at least 39 million as well as volume and motility as predictors
of pregnancy when compared with the normal group for all 3
because total sperm count in the specimen was the only factor
that seemed to be associated with pregnancy rates. These
results are shown in Table 5. There are fewer comparisons
performed than in Table 3 because we did not repeat any
comparisons already presented. Consideration of sperm

concentration was not performed. It should be noted than only
the groups with total counts less than 39 million, motility less
than 32%, and volume less than 1.5 mL had a lower pregnancy
rate. Even the group with low total count and motility but
normal volume was not associated with pregnancy outcome,
even though this group’s results were equivalent to a low TMSC
by the 2010 WHO parameters. Table 6 presents the semen
analysis parameters from this group.

Discussion

Semen analysis has been the subject of debate for many
years. It is unclear whether applying parameters found in a
fertile population to an infertile population is valid (13,14,32).
However, to this day, semen analysis remains the primary
objective measure of male factor infertility. For this reason, this
study was performed to determine the relationship between
abnormal semen parameters and pregnancy rates in couples
undergoing IUL Our study is the first of its kind, making it
unique in nature, using the 2010 WHO parameters.

Table 2. Comparisons of pregnancy rates and parameters in the groups abnormal for any of the listed criteria
according to the 2010 World Health Organization semen analysis criteria without controlling for other semen

analysis parameters

Parameters Abnormal WHO Normal WHO p (comparing abnormal and | Likelihood ratio (for
parameter parameter normal WHO levels) pregnancy) p value
Volume (mL) 0.9+0.3 3.2+1.5 <0.0001 0.28
(n=306) (n=1925)
Concentration (million/mL) 9.8+3.5 59.0+42.4 =<0.0001 0.11
(n=250) (n=1991)
Motility (%) 19.3£8.2 58.1x15.3 <0.0001 0.11
(n=570) (n=1661)
Total sperm count 24.1=10.0 177.2x142.3 <0.0001 0.04
(millions) (n=364) (n=1867)
Data represented as mean = standard deviation. Abnormal and normal World Health Organization levels based on 2010 recommendations. Statistically
significant differences are in bold.
WHO: World Health Organization

Table 3. A comparison of data and pregnancy rates when one or more of the traditionally reported semen
parameters are abnormal

Parameters Pregnancy rate n Pregnancy rate p value
All 3 normal 20.9% 1384 -

Low volume others normal 24.8% 170 0.24

Low concentration others normal 17.4% 99 0.39

Low motility others normal 19.2% 316 0.48

Low volume and low concentration, motility normal 13.2% 8 0.54

Low volume and low motility, concentration normal 15.9% 55 0.42

Low motility and low concentration, volume normal 18.8% 180 0.56

All 3 abnormal 11.9% 17 0.33

Pregnancy rate is compared with the groups with all 3 parameters normal for the calculation of the p value. P value is two-sided. The reference is the 2010
World Health Organization semen analysis normal parameter recommendations.
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The results demonstrate that if a single parameter is abnormal
among those traditionally used to evaluate semen analysis,
then pregnancy rates are unaffected with the exclusion of total
sperm count less than 39 million in the specimen (Table 2).
The data would be stronger if abnormal Kruger-Tyberg strict
morphology data were available. However, because these
patients are treated with IVF and ICSI at the center, conclusions
cannot be drawn related to morphology. It remains important
to note that the total quantity of sperm in the specimen affects
pregnancy rates while other factors do not. Furthermore,
pregnancy rates remain acceptable at 16% (p=0.4, Table 5).

Studies have found that TMSC was among the most important
predictive factors of successful pregnancy rates (12,15-22).
In Table 5, an evaluation of the parameters used to calculate

TMSC is presented. When the total count and motility were low
(which equates with a measure of low TMSC), pregnancy rates
were 18% and remained unaffected when compared with the
normal group. This likely occurred because if measured then
the TMSC would be abnormal once the level was below 12.48
million sperm. Most of the studies listed above only found
decreased pregnancy rates when the TMSC was less than 10
million (17-19,21) or 5 million (15,16,20,22), which is well below
the normal parameters quoted in the 2010 WHO guidelines.

The value of TMSC in IUI nevertheless remains debated. Khalil
et al. (16) in a retrospective study found that a TMSC of 5
million or higher was associated with higher pregnancy rates.
In a descriptive retrospective cohort study by Kleppe et al. (23)
based on 895 cycles in 273 couples, the cumulative pregnancy

Table 4. Preprocessing semen characteristics on the day of intrauterine insemination for the 7 different

groupings

Parameters Volume (mL) | Concentration Motility (%) | Total motile sperm
(millions/mL) count (million)

All 3 normal 3.1=x1.4 66.4=43.3 59.4+15.0 122.3x111.2

Low volume others normal 0.9+0.2 70.3+40.0 57.2x15.1 36.2+34.3

Low concentration others normal 3.8+1.6 10.8+3.0 44.2+10.3 18.1+10.9

Low motility others normal 3.3x1.6 31.2x18.4 20.2+8.0 20.8+35.2

Low volume and low concentration, motility normal 1.0=0.2 7.8+4.3 49.0x13.9 3.8x2.2

Low volume and low motility, concentration normal 0.9+0.3 37.2+18.9 18.2+9.1 6.1+5.9

Low motility and low concentration, volume normal 3.5+2.2 9.6+3.6 17.3x£7.9 5.8+5.6

All 3 abnormal 0.8+0.2 8.6+3.2 17.8+8.7 1.1x1.1

Mean * standard deviation. The reference is the 2010 World Health Organization semen analysis normal parameter recommendations.

Table 5. Comparison of pregnancy rates based on total sperm count in specimen, volume and motility

Parameters Pregnancy rate n p value

All 3 normal 21% 1402 -

Low total sperm others normal 16% 81 0.29

Low total sperm and volume, motility normal 23% 66 0.70

Low total sperm and motility, volume normal 18% 159 0.34

Low total sperm, motility and volume 11% 56 0.049
Pregnancy rate is compared with the groups with all 3 parameters normal for the calculation of the p value. P value is two sided

The reference is the 2010 World Health Organization semen analysis normal parameter recommendations. Statistically significant differences are in bold.

Table 6. Preprocessing semen characteristics on the day of intra uterine inseminations for the different groups

based on total sperm count in the specimen

Parameters Volume (mL) Concentration Motility (%) | Total motile sperm
(millions/mL) count (million)

All 3 normal 3.2x14 65.2+43.1 59.2%15.1 123.5+110.0

Low total sperm others normal 2.2x0.8 14.0=6.0 43.2=10.3 13.3%5.1

Low total sperm and volume, motility normal 0.8+0.3 32.3x17.0 50.1x12.3 12.9+6.2

Low total sperm and motility, volume normal 2.6*1.0 10.9+4.9 16.8+8.1 4.8+3.3

Low total sperm, motility and volume 0.8+0.3 23.3x14.1 16.9+8.0 3.2x£2.3

Mean =+ standard deviation. The reference is the 2010 World Health Organization semen analysis normal parameter recommendations.




Kuriya et al.
62 Semen parameters and pregnancy rates

J Turk Ger Gynecol Assoc 2018; 19: 57-64

rates increased from 17.3% as opposed to 25.5% with TMSC
less than 1 million and greater than 1 million. Clearly, a 17%
pregnancy rate with a TMSC under a million remains an
acceptable percentage. Pasqualotto et al. (24) concluded that
the live birth rate increased with increased TMSC. However,
they commented on the fact that success from Ul was mainly
related to the percentage of motile sperm (24).

Typically, moderate male factor infertility is considered present
when more than a single factor is abnormal (13,25,26) and
therefore, one would expect to see decreased pregnancy rates
in this situation. However, our results show similar pregnancy
rates when one, two, and in most cases three parameters
were abnormal. The exception occurred if the total count was
less than 39 million sperm, the volume was less than 1.5 mL,
and the forward motility was less than 32%, in which case
pregnancy rates decreased significantly, although remaining
acceptable. Therefore, a couple with mild-to-moderate male
factor infertility should be offered IUI as we would expect
similar pregnancy rates as quoted in the literature of 13-20%
(6,23,27). Pregnancy rates in this study ranged from 11-25%,
excluding those that had a total sperm count less than 39
million, plus volume and forward motility also being abnormal.
These pregnancy rates are evidently acceptable. Therefore,
these rates play an important role in counseling couples when
they present for assistive reproductive technology treatments.
There is significant debate as to whether sperm concentration
affects pregnancy rates. The literature suggests a direct
relationship with the number of spermatozoa in the specimen
and pregnancy rates (20,28). However, the results of the
present study demonstrate that when sperm concentration
is the single abnormal parameter, pregnancy rates (17%) are
excellent. Dorjpurev et al. (19) found slightly lower pregnancy
rates per cycle when comparing sperm concentration of <20 x
108/mL (4.1%) vs =20 x 108/mL (7.3%). In a prospective study,
Haim et al. (29) showed that there was no significant difference
in pregnancy rates with increasing sperm concentration.
Pregnancy rates were 7.5% with concentration <10 x 106/
mL, whereas they were 10.9% when concentrations were
>40 x 108/mL (29). Therefore, sperm concentration does not
impact pregnancy rates significantly and, rather, TMSC is more
predictive of successful IUI cycle.

A parameter that was not considered and poses a limitation
to this study was sperm morphology. The majority of studies
have consistently shown that sperm morphology is one of
the best predictors of IVF and IUI outcomes (6). Coetzee et
al. (30) demonstrated through a literature review that overall
fertilization rates were 59.3% when morphology was <4%
and 77.6% when >4% and pregnancy rates were 15.2% and
26.0%, respectively. A literature review by Van Waart et al.
(6) concluded that the tendency to become pregnant when

sperm morphology was <4% was significantly decreased, and
this was further supported by a review conducted by van der
Merwe et al. (31) who concluded that morphology was the
best predictor of sub-fertility and that a cut-off of <5% should
be used. However, sperm morphology is not traditionally
calculated on the day of IUI because to do so would require
killing a significant part of the specimen. It should also be noted
that this population had a strict morphology on a recent semen
analysis =4%, which places them in the WHO normal range.
Another weakness of the study was the small number of
subjects in particular groupings of semen parameters.
Although these small numbers make it hard to conclude about
the grouping individually, consistencies in the data as a whole
are visible, notably the lack of differences. Nevertheless,
confirmation of the results based on an even larger study
would be helpful.

Data were purposefully not presented on female parameters
or the stimulation protocol used. Slightly less than 2% used
natural cycle IUL. The remaining patients used clomiphene,
letrozole or gonadotropins. These data were not provided
because it most closely resembles patient counseling on
the day of IUI, based on the sperm. The physician cannot
interpret the interplay of maternal age, body mass index,
years of infertility and stimulation protocol, combined with
semen analysis parameters. The physician instead states the
sperm parameters and as such whether pregnancy rates are
normal or diminished. This study permits an evidence-based
interpretation of these parameters on the day of IUI, for the
first time. It should be noted that one of the factors that affect
pregnancy rates obtained with IUI cycles include stimulation
medications. Pregnancy rates are often lower with oral drugs
and higher with gonadotropins. In theory, the non-inclusion of
these parameters represent a weakness of this study. However,
by maintaining the premise that physicians counsel patients
based only on semen parameters on the day of 1UI, stimulation
medications are not taken into consideration and as such were
not included in the analysis.

Concurrently, clinical pregnancy rates are not presented
because they are affected by factors that do not necessarily
affect the pregnancy rate, i.e., sperm DNA fragmentation,
history of recurrent pregnancy loss, uterine anomalies, and
endometrial quality, among other factors (33-35). Lastly, this is
not an examination of multiple pregnancies in IUI cycles, just
the likelihood of pregnancy, based on semen parameters on
[UI day. To evaluate the effect of semen parameters on multiple
pregnancy rates with IUI is an interesting study; however, do to
this study would require significant space and is worthy of its
own paper.

One question that arises is whether biochemical pregnancy
or clinical pregnancy should be used to measure semen
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parameter-related success. In our study, pregnancy rates
were determined using serum (-hCG results, rather than with
evidence of clinical pregnancy or live birth. However, it can be
countered that semen capability is best measured in fertilization
and biochemical pregnancy, whereas clinical pregnancy or live
birth depends more on uterine environment, maternal age, and
embryo developmental capacity. All these factors are sperm
independent.

In conclusion, IUI remains an effective treatment when faced
with a couple with male factor infertility. In all situations,
pregnancy rates were at least 11% per cycle and therefore,
certain abnormal semen analysis parameters should not be
used to discourage IUI. Total sperm in the specimen and not the
concentration of sperm per milliliter was the essential factor for
predicting pregnancy. Therefore, a reorganization of the semen
analysis report should be made emphasizing the total amount
of sperm present and de-emphasizing the concentration of
sperm.
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Abstract

Objective: The study was undertaken to understand the causes and circumstances of maternal deaths in West Bengal.

Material and Methods: One hundred ten maternal deaths were reported during the period December 2010 through June 2012 in the Maternity
Ward of Medical College and Hospitals, West Bengal. These deaths were reviewed using a facility-based Maternal Death Review protocol. The
number and percentages were calculated and binary logistic regression analysis was performed.

Results: The majority of the deaths occurred in the 20-24 years’ age group, those with Hindu religion, in the first and second gravida, and the
postpartum period. One third of mothers had cesarean sections. The majority (78.2%) of deaths were among referred cases. Eclampsia was the
leading cause of maternal death (29.1%). Approximately half of the deceased women sought care after 10 hours of developing complications.
More than one-third of maternal deaths were registered with type 1 delays.

Conclusion: Our study demonstrates that maternal deaths occurred among young women, referred cases, with cesarean sections and type 1
delays. We recommend that imparting basic skills and improving awareness to the community about the danger signs of pregnancy could be an
effective measure to detect maternal complications at an earlier stage. (J Turk Ger Gynecol Assoc 2018; 19: 65-71)

Keywords: Maternal death, facility-based, West Bengal, eclampsia
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Introduction According to the latest Registrar General India-Sample
Registration System survey report in 2013, the MMR in West

Everyday 830 women die due to pregnancy- or childbirth- Bengal was 117 (3). West Bengal (19.86 percent) has the lowest

related complications around the globe (1). According to
a World Health Organization report, approximately 303,000
women died during pregnancy or its related complications
in 2015. Developing countries accounted for approximately
99 percent of the global burden of maternal deaths (2). Every
year, India contributes around 45,000 maternal deaths, which
is the second largest number of maternal deaths after Nigeria

percentage fall in MMR compared with the other states of India
(4). Many deaths still occur in West Bengal due to eclampsia,
hemorrhage, severe anemia, obstructed labor, and puerperal
sepsis (5-7). Thus, pregnancy-related complications continue to
have an enormous effect on the life of mothers and their infants.
To achieve the development goal pertaining to maternal and

(2). Maternal mortality ratio (MMR) is defined as "the number of
maternal deaths per 100,000 live births" (2). In 2015, the MMR in
India was estimated as 174 (2).

child health requires an increase to access and the coverage
of key interventions and improvements in the quality of care
(QoC) (8). Maternal death reviews in health facilities, which
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is also called maternal death audit, helps to understand the
problem of the importance of QoC. This type of audit identifies
obstetric causes of maternal mortality and provides detailed
information on avoidable factors related with maternal deaths
(9). Analysis of these deaths by using the facility-based maternal
death review (FBMDR) approach also gives a clear picture of
the different types of delay that lead to deaths among pregnant
women at different stages (10,11). The maternal death review
helps to understand the complex reasons of these women's
death and to set actions to address problems for improving
QoC, and ultimately, to save lives in the future.

This facility-based study was performed to understand the
causes and circumstances of maternal deaths in a tertiary care
hospital of West Bengal so that corrective measures to reduce
preventable maternal deaths could be suggested in that health
setup.

Material and Methods

Study settings

The selected teaching hospital is Asia's oldest medical college,
situated in eastern part of India, which serves as a major
tertiary care center in West Bengal. This medical college serves
the facilities of antenatal care and inpatient medical care for
pregnant women. The doctors and the other health workers
are qualified and experienced in handling maternal cases.
Patients mostly come to this medical college and hospital in
critical condition and in a moribund state from other health
care units. Therefore, the hospital can give a representative
sample to understand the cause and determinants of maternal
death in the community as a whole.

Materials

The present study sought to understand the etiology of
maternal deaths in West Bengal using the FBMDR approach.
All 110 deaths that occurred between December 2010 and
June 2012 in the Maternity Ward of the Medical College and
Hospital, West Bengal, India, were analyzed. Deaths among
reproductive-aged women (15-49 years) due to pregnancy-
related complications and childbirth and occurring within 42
days of delivery were considered as maternal deaths. The
maternal death review form and bed head tickets were used
to acquire the information about the deceased women. We
do not routinely follow thromboprophylaxis in our hospital
because most pregnant mothers present as underweight at the
time of admission.

Statistical analysis
The number and percentages were calculated to understand
the causes and characteristics of maternal deaths. Logistic

regression was performed to calculate the odds ratios of being
unstable at the time of admission, experiencing any delay, Delay
1 (seeking care) and Delay 2 (reaching first level health facility).
We considered age, gravidity, religion and referral status of the
patient as independent variables. The level of significance was
taken as p<0.1, p<0.05, and p<0.01. Microsoft Excel 2007 and
IBM SPSS version 20 were used to analyze the data.

Ethics committee approval

Permission and ethical clearance for using the data were
obtained from the ethics review committee of the selected
Medical College and Hospital. No personal information of the
patients was used. The data were analyzed anonymously.

Informed consent

We used the secondary data from the hospital. We did not
interview/communicate with any patient. The ethics review
committee waived the need for informed consent.

Results

The study found that the eclampsia accounted 29.1%, which
made it the leading cause of maternal mortality, followed by
hemorrhage (22.7%) and infections/sepsis (10.9%) (Table 1).
About 80% of women died of direct causes. Among the indirect
causes (16.4%), jaundice (8.2%) and anemia (3.6%) were the

Table 1. Distribution of causes of maternal deaths

(n=110)

Causes Percentage | Number of
women

Direct cause 71.8 79

Eclampsia 29.1 32

Severe bleeding (Hemorrhage) 22.7 25

Infections/Sepsis 10.9 12

Unsafe abortions 6.4 7

Obstructed labor/Rupture uterus | 2.7 3

Other direct causes 8.2 9

Ectopic pregnancy 2.7 3

Embolism 2.7 3

IUFD with DIC 2.7 3

Indirect causes 16.4 18

Jaundice 8.2 9

Heart failure 2.7 3

Anemia 3.6 4

Diarrhea 0.9 1

TB 0.9 1

Not determined 3.6 4

TB: Tuberculosis; IUFD: Intra uterine fetal death; DIC: Disseminated

intravascular coagulation




J Turk Ger Gynecol Assoc 2018; 19: 65-71

Sk et al.

Mortality associated with antepartum, intrapartum, and post-partum cases 67

major conditions. There were four women out of 110 women
whose causes of death had not been identified.

Out of 110 maternal deaths, 60% were from the Hindu religion
and the remaining 40% from the Muslim religion (Table 2). The
number (about 46%) of women in the 20-24 years’ age group
was higher compared with the other age groups. More than
one-third of maternal deaths were second gravida. The majority
of maternal deaths were reported in primiparas women
(42.7%), followed by nulliparous women (34.5%). Out of 110
maternal deaths, twenty women had at least one abortion in
the past and five women had two abortions. Nearly half of the
women had no living children. The majority of deaths (78.4%)
were among referral cases. Among the referrals, most came

Table 2. Sociodemographic characteristics and
health-seeking behavior of the deceased women
(n=110)

Characteristics Percentage | Number of
women
Hindu 60.0 66
Religion
Muslim 40.0 44
15-19 14.5 16
20-24 45.5 50
Age
25-29 26.4 29
30 and above 13.6 15
Primi 30.0 33
2nd Gravida 35.5 39
Gravidity*
3rd Gravida 20.9 23
4 and above 13.6 15
0 34.5 38
1 42.7 47
Parity$ 2 13.6 15
3 6.4 7
4 and above 2.7 3
0 81.8 90
Previous 1 13.6 15
abortions
2 4.5 5
0 46.4 51
1 30.0 33
Number of
living children 2 155 17
3 6.4 7
4 and above 1.8 2
Referral Yes 78.2 86
status No 21.8 24
Yes 54.5 60
Antenatal No 191 91
care
Not available 26.4 29
*Number of times a woman has been pregnant; $Number of live births
that the woman has had previously

from subdivision hospitals/community health centers or rural
hospitals. The study found that about half of the deceased
mothers had received at least one antenatal examination.
Nearly half of the deceased women came to the medical
college at the intrapartum stage (Table 3). Seventy-seven
women died during the post-partum period and 11 died during
labor (intrapartum). Pre-eclamptic toxemia and eclampsia
(29.1%) was the main reason for admission, whereas 19.1
women had to come due to medical conditions. Half of the
women (n=55) were unconscious at the time of admission
and 38 women (34.5%) had cesarean sections. However, one-
third of patients delivered vaginally without any assistance; 18
women died before they had delivered.

About half of the women sought care after 10 hours of
developing complications (Figure 1). The percentages of
deceased women who sought care within the first five hours
and after five to 10 hours were 24.6% and 26.2%, respectively.
About 50 percent of the maternal deaths occurred between
12:00 am and 10:00 am (Figure 2).

Among all maternal deaths, 37, 28, and 13 had Delay 1 (delay
in deciding to seek care), Delay 2 (delay in reaching first level

60.0
50.0 49.2
. 400
g
£ 300
8 26.2
& 200 246
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Duration of Compli to A

Figure 1. Percent distribution of women according to the
duration of complication of admission (n=110)
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=110
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Figure 2. Percent distribution of women according to the
timing of death (n=110)
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health care facility) and Delay 3 (delay in receiving adequate
care in facility), respectively (Table 4). In most of the cases
of maternal deaths, multiple types of delay were co-existing.
Delay in decision-making, illiteracy, and ignorance were the
major contributors of first level delay. Both Delay 1 and Delay
2 were reported in 15 cases, and 5 cases had all types of
delays.

The non-referred cases were less likely to be unstable at
the time of admission compared with refereed cases (Table
5). In addition, any kind of delay increases the likelihood of
being unstable at the time of admission by 2.6 times. It was
observed that as the age of women increases the likelihood
for any delay and the first delay decreases (Table 6). As
compared to Hindu, Muslims were two times more likely to
have the second delay.

Discussion

Currently, our understanding of maternal death and its
associated factors is very poor, partly due to the scarcity of
data related to maternal deaths and its determinants (12,13).
Looking at the enormity of the issue, we tried to explore the
relationship between maternal death and associated factors.
This attempt was made using the facility-based maternal death
review approach for determining the causes of maternal deaths
and its circumstances in West Bengal.

The most common cause of maternal death was hypertensive
disorders of pregnancy or eclampsia (29.1%), followed by
hemorrhage (22.7%). Most of the studies conducted in West
Bengal found that the eclampsia was the leading cause of
maternal death in West Bengal (5-7,14-16). It is also known that
a large number of maternal deaths at the time of pregnancy

Table 3. Obstetric complications, labor, and delivery status of the deceased women (n=110)

Characteristics Percentage | Number of women
AN before 20 weeks ™ 12.7 14
Antenatal >20 weeks 11.8 13
. L. Intrapartum 48.2 53
Px f
eriod of admission Postpartum/Natal up to 24 hours 10.0 11
Post-natal 24 hours - 1 week 11.8 13
Post-natal 1 week to 42 days 5.5 6
Antenatal before 20 weeks 12.7 14
Antenatal after 20 k 7.3 8
Period of death nenatal atter £ weeks
Intrapartum®* 10.0 11
Postpartum/Postnatal 70.0 77
Normal delivery 5.5 6
Multiple pregnancy 2.7 3
Previous C section 8.2 9
APH 1.8 2
Abortion 7.3 8
Ectopic pregnancy 2.7 3
L. Vesicular mole 0.9 1
Reasons for admission .
Anemia 2.7 3
PPH, PET & Eclampsia (all conditions) 10.9 12
Medical conditions 19.1 21
PET & Eclampsia 29.1 32
Hydramnios & Medical conditions 0.9 1
Others 7.3 8
Not available 0.9 1
Stable 30.9 34
Condition at admission Semi-conscious responds to verbal commands 12.7 14
Semi-conscious responds to painful stimuli 6.4 7
Unconscious 50.0 55
Undelivered 16.4 18
Spontaneous vaginal (with/without episiotomy) 32.7 36
Mode of delivery Vacuumy/Forceps 1.8 2
Cesarean section 34.5 38
Not applicable/Not available 14.5 16
*During delivery; ™ Antenatal before 20 weeks; APH: Ante-partum hemorrhage; PET: Pre-eclamptic toxemia; PPH: Postpartum hemorrhage; AN: Antenatal
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Table 4. Distribution of deceased women according

to delay type

Delay Percentage | Number
of women
(n=110)

Delay in seeking care (Delay 1) 33.6 37

Unawareness of danger signs 21.6 8

Illiteracy and ignorance 48.6 18

Delay in decision-making 59.5 22

No birth preparedness 18.9 7

Non-availability of health care 5.4 2

professional

Delay in reaching first level health 25.5 28

facility (Delay 2)

Delay in getting transport 50.0 14

Delay in mobilizing funds 42.9 12

Not reaching appropriate facility 35.7 10

in time

Delay in receiving adequate care in | 11.8 13

facility (Delay 3)

Delay in initiating treatment 46.2 6

Lack of blood, equipment and 53.8 7

drugs

Any other 23.1

Three Delay 4.5 5

Delay 1 and Delay 2 13.6 15

Delay 2 and Delay 3 6.4 7

Delay 1 and Delay 3 6.4 7

Table 5. Result of logistic regression showing odds
ratio of being unstable at the time of admission

Background characteristics Exp (B)
Age (C) 0.92
Religion
Hindu (R)
0.578
Muslim
Gravidity (C)# 1.058
Referral status
Yes (R)
0.160%**
No
Any Delay
No (R)
2.617*
Yes
Pseudo r square 0.256

n

110

and childbirth occur due to hemorrhage in India and the world
(17-24).

The present study revealed that about 46% of the maternal
deaths were recorded among women between 20 and 24
years. Out of all deaths, 60% of mothers were from the Hindu
community and the remaining 40% were Muslims. Several
studies reported that higher numbers of maternal deaths were
found in the 20-24 years’ age group (6,17,24-26) among the
Hindu community (17,26). The majority of maternal deaths
(more than one-third) were second gravida and 13.6% women
were fourth or higher gravida (27). More maternal deaths
were reported in primiparous women (42.7%) compared with
multiparous (about one-quarter) (27). This is comparable to
the findings of other researchers who reported the highest
proportion of maternal deaths occurred among multiparous
and multigravida women (6,26,28).

An overwhelming majority of the deaths (78.2%) were among
referral cases; most of such referrals were from subdivision
hospitals/rural hospitals or community health centers and were
in critical orirreversible condition at the time of admission. More
than two-thirds of the women (70%) died following delivery
and approximately half of the deceased women had sought
care more than 10 hours after developing complications. Other
studies also found high numbers of deaths among referred
cases and within the first 24 hours of hospitalization (6,24,25,27-
29). Similar to our findings, other studies have also shown
that the majority of maternal deaths occur in the post-partum
period (16,30).

Fifty-five percent of women had attended at least one antenatal
care examination; 19% had not undergone any examinations.
The majority of women had reported that lack of awareness
was the major cause for not receiving antenatal care. In a study,
it was found that the majority of women (70%) had not received

Table 6. Result of logistic regression showing odds
ratio of experiencing any Delay, Delay 1 and Delay 2

C: Continuous variable; R: Reference category; *p<0.1; ***p<0.01

Background Any Delay | Delay 1 Delay 2
characteristics Exp (B) Exp (B) Exp (B)
Age (C) 0.911* 0.865%* 1.070
Religion
Hindu (R)
0.688 1.259 2.638*
Muslim
Gravidity (C) 1.241 1.253 0.712
Referral status
Yes (R)
0.678 0.470 1.061
No
Pseudo r square 0.056 0.102 0.067
n 110 110 110
C: Continuous variable; R: Reference category; *p<0.1; **p<0.05
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antenatal care during their pregnancy period (27). The study
found more than one third of maternal deaths occurred with
cesarean section (6,7,31).

This study also reveals that delays at various stages led to
deaths. Type 1 delay was the major contributor in maternal
deaths, about one-third of the women died due to this,
followed by type 2 and type 3 delays. In a study, it was reported
that type 1 and 2 delays had each influenced 58% of maternal
deaths, and type 3 delays were registered in 46% of deaths (25).
Comparable findings have been reported in a study where type
3 delays were the major contributor of maternal deaths (32). As
compared with Hindus, Muslims were two times more likely to
have type 2 delays, which was the delay in reaching the health
facility. With the increasing age of the mother, the chance of
delay decreases. Most of the deaths occurred at midnight and
in the early morning, which is a matter of concern.

The most important question is why do women die even after
reaching the hospital? The fact that women die in hospital
raises important issues of delays in referral to the Medical
College and Hospital. These issues also pose a question
about the availability, competence, and skills of the medical
staff, as well as their attitude towards people at the level of
referral. It should be understood why Muslim women face
more delays in reaching the health facility. Why is eclampsia
the leading cause of death? Another question can be raised:
why did most of the maternal deaths occur at midnight and
in the early morning? This issue compels us to think about
the availability of medical staff and doctors at the referral
level.

There is a need to understand the reason behind higher second
type of delay among Muslim women. Better understating of
causes of maternal deaths remains incomplete without prior
knowledge of non-medical factors. It is a well-established fact
that facility-based maternal mortality statics fail to reflect the
true extent of mortality because medical causes are mostly
determined, correlated, and predefined by social, cultural,
demographic and health-seeking behavior of the population.
Our study demonstrates that maternal deaths occurred among
young women, referred cases, with cesarean sections and
Type 1 delays. We recommend that imparting basic skills and
improving awareness to the community about the danger signs
of pregnancy could be an effective measure to detect maternal
complications at an earlier stage. Further, health infrastructure
improvement attention should be paid to Muslim areas to
eliminate the second type of delay.
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Abstract

Objective: To compare outcomes of robotic-assisted (RAH), total laparoscopic hysterectomy (LH), and total abdominal hysterectomy (TAH)
for benign conditions in obese patients.

Material and Methods: Retrospective cohort (Class 1I-2) analysis. All obese patients who underwent RAH, LH or TAH for benign conditions by
a single surgeon at the University of Texas Medical Branch between January 2009 and December 2011 were identified and their charts reviewed.
The patients’ characteristics, operative data, and post-operative outcomes were collected and statistically analyzed.

Results: A total of 208 patients who underwent RAH (n=51), LH (n=24) or TAH (n=133) were analyzed. There were no significant differences
among the groups in demographic characteristics, indications for surgery or pathologic findings. RAH and LH were associated with lower
estimated blood loss (EBL) (p<0.001) and shorter length of hospital stay (LOS) (p<0.001) compared with TAH. In addition, RAH and LH had
lower intraoperative and early postoperative (<=6 weeks) complications compared with TAH (p=0.002). However, the procedure time was
longer in RAH and LH (p<0.001). No significant differences were noted among the groups for late post-operative complications (after 6 weeks)
or unscheduled post-operative visits.

Conclusion: Minimally invasive hysterectomy appears to be safe in obese patients with the advantages of less EBL, fewer intraoperative
complications, and shorter LOS. (J Turk Ger Gynecol Assoc 2018; 19: 72-7)

Keywords: Hysterectomy, robotic, laparoscopic, open, obese
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Introduction Its advantages include less blood loss, less post-operative

pain, shorter hospital stay, faster recovery and better cosmetic
Obesity is defined by the World Health Organization as having a

body mass index (BMI) =30 kg/m? (1). The prevalence of obesity
among adults in the United States of America stayed around 15%

outcome. More recently, the United States Food and Drug
Administration approved the da Vinci® Surgical System

from 1960 to 1980 before rapidly accelerating from 13.4% in 1980
to 35.7% in 2010 (2) and is projected to reach 42% by 2030 (3).
Obesity is a well-known risk factor for medical problems (4) and
surgical outcomes including hysterectomy (5-8).

Laparoscopic hysterectomy (LH) was first described in 1989
(9) and has been demonstrated to be safe and feasible (10).

(Intuitive Surgical Inc., Sunnyvale, CA) for hysterectomy in
2005. Thereafter, robotic hysterectomy has been reported to
have several enhancements including improved dexterity with
EndoWrist movements and 3D visualization (11-13). These
enhancements are critical, especially in complex cases where
extensive dissection is required (14). For these advantages,
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laparoscopic and robotic hysterectomy have been gaining
momentum (13,15,16).

With the current epidemic-like status of obesity (17), and the
medical risks it poses (4), it has also been demonstrated to pose
a substantial surgical risk (5). In fact, it has been reported that
obesity is associated with increased intra- and post-operative
complications including bleeding and infections in patients
undergoing hysterectomy (18). Whether obesity-related
complications depend on the approach of hysterectomy for
benign conditions is not clearly determined at the present time.
With the growing adoption of robotic and LH, there is a growing
need for more evidence about the safety and outcomes of
laparoscopic and robotic hysterectomy in the obese. Although
current evidence suggests that LH is associated with fewer
complications than abdominal hysterectomy in obese patients
(5), most of these studies include patients with cancer (19-22).
There is a need for data exclusively from benign cases because
patients with malignancy have a different outcome. The
objective of this study was to analyze the outcomes of robotic
and LH for benign conditions in obese patients in comparison
to open approaches.

Material and Methods

This retrospective cohort study (Class 1I-2) was approved by the
Institutional Review Board. Informed consents from patients
were not required because it is retrospective chart review
study. All obese patients who underwent robotic assisted
hysterectomy (RAH), total LH or total abdominal hysterectomy
(TAH) by a single surgeon from January 1st, 2009, to December
31st, 2011, were identified. Obesity was defined as having a BMI
=30 kg/m2 (1). All patients were thoroughly counseled about
the risks and benefits and they chose the route of surgery.
Patients with pre-operative diagnosis of gynecologic cancer
were excluded.

All patients received standard antibiotics and thromboembolic
prophylaxis according to the American College of Obstetricians
and Gynecologists guidelines (23,24). The RAHs and LHs
performed in this study were American Association of
Gynecologic Laparoscopists type IVE, defined as total
laparoscopic removal of the uterus and cervix including
vaginal cuff closure (25). Patients undergoing RAH and LH
were placed in the dorsal lithotomy position with Allen stirrups
(Allen Medical System, Acton, MA). In this study, we followed
the “Strengthening the Reporting of Observational Studies in
Epidemiology guidelines (26).

Electronic medical records were reviewed and de-identified
data were extracted and double-checked for missing values.
The following pre-operative characteristics were obtained:
age, race, gravidity, parity, BMI, prior pelvic/abdominal surgery
including peritoneal entry, smoking status, medical problems,

andindicationsforsurgery.Inaddition,we collected the following
operative data: procedure time (skin-to-skin), estimated blood
loss (EBL), concomitant procedures, conversion to open
route, specimen morcellation, intraoperative complications
(defined as bleeding =500 mL; injury to bladder, ureter or
bowel and significant ventilation problems), and transfusion
(intra-operative and post-operative within 6 weeks). Finally, we
included the following peri-operative characteristics: length of
hospital stay (LOS), uterine weight, final pathologic diagnosis,
and hospital readmission (within 6 weeks).

All patients were followed for one year. Post-operative
complications were defined as: fever (body temperature
=38 °C on 2 consecutive occasions at least 6 hours apart,
excluding the first 24 hours); urinary tract infection; urinary
retention (without a concomitant urinary incontinence
procedure); pelvic hematoma or abscess; genitourinary
fistulas; cuff dehiscence; positional nerve injuries; and
port-site, cardiopulmonary, gastrointestinal (ileus or bowel
obstruction) and ophthalmologic complications were retrieved
and subdivided into early (within 6 weeks) or late (from 6
weeks to 1 year). Patients were asked if they had presented to
other hospitals and data were obtained whenever applicable.

Statistical analysis

The first step in the data analysis was to double-check data for
missing values. Means and standard deviations were calculated
for continuous variables. Then, bivariate relationships were
assessed using frequency cross-tabulation for categorical
variables. One-way analysis of variance with Bonferroni post
hoc analysis whenever applicable, was used for continuous
variables, and the chi-square test and Fisher’s exact test
were used for categorical variables when appropriate. Data
were analyzed using Statistical Analysis Software (SAS), v. 9.2
(SAS Institute, Cary, NC). In all instances, a p value <0.05 was
considered statistically significant.

Results

A total of 208 consecutive hysterectomy cases were analyzed
including RAH (n=51), LH (n=24), and TAH (n=133).
Characteristics of the study population are summarized in
Table 1. As shown, differences among groups in BMI and other
characteristics including age, race, parity, history of medical
problems, smoking status and indications for surgery were not
significant. However, the TAH group had more prior abdominal/
pelvic surgeries (p<0.001).

Next, we analyzed operative data and post-operative outcomes
(Table 2). As shown, there were no significant differences
among the groups in oophorectomy, concomitant procedures,
conversion rate (only RAH and LH), or morcellation (only RAH
and LH). There were three conversions in the RAH group for
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bleeding, PK malfunction (converted to laparoscopy), and a
minilaparotomy for specimen retrieval. In comparison, there
were 2 conversions in the LH group for a patient who could not
tolerate the Trendelenburg position and another for instrument
malfunction. Intra-operative complications were higher in the
TAH and LH groups compared with the RAH group (p=0.002).
The vast majority of these complications were excessive intra-
operative blood loss (n=2, n=3, and n=32 in the RAH, LH, and
TAH groups, respectively).

In addition, we found that RAH and LH were associated with
less EBL compared with TAH (p<0.001) with post hoc analysis
showing significantly less EBL in RAH compared with LH
(p=0.019). Furthermore, we found that TAH was associated
with more blood transfusions compared with RAH and LH;
however, the difference was not statistically different (p=0.052).
On further analysis, we found that RAH and LH had significantly
longer procedure times compared with TAH (p<0.001) with

Table 1. Characteristics of study population

Bonferroni post hoc analysis showing no significant difference
between RAH and LH (p=0.056). The LOS was significantly
shorter in the RAH and LH groups (p<0.001). In addition, early
post-operative complications (<6 weeks) were lower in the
LH group compared with RAH and TAH groups (p=0.002).
However, late post-operative complications (between 6 weeks
and up to 1 year after surgery) were not significantly different
among the groups (p=0.113). Finally, there was no significant
difference between groups in terms of final pathologic
diagnosis (p=0.085). However, the uterine weight was highest
in the TAH group (p<0.001), with Bonferroni post-hoc analysis
showing significant differences between the RAH and LH
groups (p=0.015).

Discussion

The results of this study demonstrate that RAH and LH in obese
patients are associated with less EBL, fewer intraoperative and

Characteristic RAH n=51 LH n=24 TAH n=133 p values
Age (years) 46.94+10.34 44.17+8.65 44.54+8.35 0.229
Gravidity (n) 2.33+1.41 2.92+1.47 2.99+2.04 0.094
Parity (n) 1.94+1.22 1.92+1.10 241+1.79 0.126
BMI (kg/m?2) 37.50+7.56 35.70+5.92 36.12+4.63 0.267
Prior abdominal/pelvic surgery including peritoneal entry (n) | 0.49+0.92 1.08+0.88 1.17+1.34 <0.001*
Race

White (n=69) 22 (43.1) 9 (37.5) 38 (28.6) 0.358
African American (n=103) 20 (39.2) 12 (50.0) 71 (53.4)
Hispanic/American Indian (n=36) 9(17.7) 3(12.5) 24 (18.1)

Smoking status

No (n=159) 42 (82.4) 18 (75.0) 99 (74.4) 0.552
Yes (n=49) 9(17.7) 6 (25.0) 34 (25.6)

Medical problems

None 20 (39.2) 7(29.2) 42 (31.6)

Diabetes mellitus (DM) 2(3.9) 2(8.3) 4 (3.0)

Hypertension (HTN) 13 (25.5) 3(12.5) 43 (32.3)

DM+HTN 4(7.8) 2(8.3) 10 (7.5) 0.676
Thyroid disease 3(5.9) 2(8.3) 5(3.8) ’
Lung disease 2(3.9) 2(8.3) 7(5.3)

Renal disease 0 0 2 (1.5)

Cardiac disease 0 2(8.3) 8 (6.0)

Liver disease 1(2.0) 0 3(2.3)

Others 6(11.8) 4(16.7) 9(6.8)

Indications

Abnormal uterine bleeding 35 (68.6) 18 (75.0) 90 (67.7)

Adnexal mass 4(7.8) 2(8.3) 22 (16.54

Pelvic pain 5 (9.80) 1(4.2) 6 (4.5) 0.555
Cervical dysplasia 3(5.9 3(12.5) 9 (6.8)

Pelvic organ prolapse 3(5.9) 0 3(2.3)

Others 1(2.0) 0 3(2.3)

Data presented as mean (£SD) or number (percentage); *Statistically significant; LH: Laparoscopic hysterectomy; RAH: Robotic assisted hysterectomy;
TAH: Total abdominal hysterectomy; BMI: Body mass index
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early postoperative complications, less perioperative blood
transfusion, and shorter LOS, although they require longer
operating times compared with TAH. Moreover, EBL, LOS, and
perioperative blood transfusion were noted to be less in the
RAH group when compared with LH.

The findings in this study are in line with other studies. Gali et
al. (27) found that RAH was associated with shorter hospital
stays, and fewer infectious complications compared with TAH.

Table 2. Operative data and post-operative outcomes

Geppert et al. (19) also compared RAH with TAH in obese
patients. The authors reported similar results and concluded that
RAH was feasible but required training and special expertise.
Another study by Eddib et al. (28) examined the impact of BMI
on surgical outcomes of RAH. They concluded that procedure
time was longer in morbidly obese patients; however, obesity
had no impact on other outcomes. In contrast to this study,

Nawfal et al. (29) reported no association between BMI and

Outcome RAH n=51 LH n=24 TAH n=133 p value
Oophorectomy
No (n=92) 28 (54.9) 14 (58.3) 50 (37.6) 0.111
Bilateral (n=102) 19 (37.3) 9 (37.5) 74 (55.6)
Unilateral (n=14I) 4(7.8) 1(4.2) 9 (6.8)
Concomitant procedures
No (n=157) 39 (76.5) 19 (79.2) 99 (74.4) 0.913
Yes (n=51) 12 (23.5) 5(20.8) 34 (25.6)
Conversion
No (n=48) 48 (94.1) 22 (91.7) n/a 0.653
Yes (n=5) 3(5.9 2(8.3)
Morcellation
No (n=61) 40 (78.4) 21 (87.5) n/a 0.527
Yes (n=14) 11 (21.6) 3(12.5)
Intra-operative comp
No (n=169) 49 (96.1) 21 (87.5) 99 (74.4) 0.002*
Yes (n=39) 2(3.9) 3(12.5) 34 (25.6)
Estimated blood loss (mL) 144.80+148.32 221.88+254.89 391.54+418 <0.001*
Transfusion
No (n=194) 51 (100) 23 (95.8) 120 (90.2) 0.052
Yes (n=14) 0 1(4.2) 13(9.8)
Procedure time (minute) 276.96+79.32 214.46+68.65 184.83+65.50 <0.001*
LOS (day) 1.43+0.73 2.04+1.33 3.56+2.81 <0.001*
Postop. comp =<6 weeks
No (n=141) 41 (80.4) 21 (87.5) 79 (59.4) 0.002*
Yes (n=67) 10 (19.6) 3(12.5) 54 (40.6)
Postop. comp >6 weeks
No (n=196) 50 (98) 24 (100) 122 (91.7) 0.113
Yes (n=12) 1(2) 0 11 (8.3)
Unscheduled post-op visits
No (n=169) 42 (82.4) 20 (83.3) 107 (80.5) 0.965
Yes (n=39) 9(17.7) 4 (16.7) 26 (19.6)
Final pathologic results
Fibroids 24 (47.1) 14 (58.3) 84 (63.2)
Adenomyosis 13 (25.5) 2(8.3) 14 (10.5)
Benign adnexal mass 4(7.8) 2(8.3) 18 (13.5)

. 0.085
Malignancy 2(3.9) 0 5(3.8)
Cervical dysplasia 1(2.0) 2(8.3) 4(3.0)
Others 7(13.7) 4 (16.7) 8 (6.02)
Uterine weight (g) 237.04=182.64 195.75+154.67 547.77+796.29 <0.001*

Data presented as mean * standard deviation or number (percentage); *Statistically significant; n/a: Not applicable, LH: Laparoscopic hysterectomy; RAH:
Robotic assisted hysterectomy; TAH: Total abdominal hysterectomy; LOS: Length of hospital stay
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duration of surgery and similarly concluded that RAH might be
abetter approach to hysterectomy in obese and morbidly obese
patients. Boggess et al. (30) compared outcomes in RAH, LH,
and TAH in patients with endometrial cancer. The mean BMIs
were 32.9, 29.0, and 34.7, respectively, and the results favored a
robotic approach in terms of blood loss, hospital stay, and post-
operative complications. In another study that compared RAH
and TAH in obese women who underwent surgical staging
for endometrial cancer, similar results and conclusions were
reported (20).

This study has certain strengths. First, all procedures were
performed by a single surgeon, eliminating potential
confounding factors when analyzing cases performed by
multiple surgeons. In addition, this study exclusively includes
procedures performed for benign indications. This is in contrast
to other studies in which patients with cancer were included in
the analysis along with benign cases, which affects the validity
of the outcomes. However, the study also has some limitations.
First, the study design is a retrospective cohort analysis. We
believe that this may have affected the results, potentially due
to selection bias. Therefore, prospective randomized trials are
needed to overcome this limitation. In addition, the sample
size, especially of the LH group, was relative small and the study
groups were not equal in size. Consequently, larger studies
are needed to confirm the findings in this study. Finally, this
study was performed in a teaching institution where residents
participated in most cases. This needs to be considered
when analyzing the study results, especially procedure time.
However, as residents participated equally in the study groups,
we do not think that this factor had an impact on the study
conclusions.

There is a clear need to further investigate different clinical
and financial aspects of minimally invasive hysterectomy in
obese patients because we currently counsel obese patients
based primarily on data from the general population. The
initial evidence suggests that minimally invasive hysterectomy
is safe and feasible in obese patients. For example, Gali et
al. (27) examined the effects of the steep Trendelenburg
position on cardiopulmonary function in obese patients.
The authors found that although higher inspiratory pressures
were needed in RAH compared with TAH, cardiopulmonary
complications were not significantly different. However,
several other variables and outcomes were not examined.
For example, despite evidence that intraocular pressure
goes up with the steep Trendelenburg position during
minimally invasive gynecologic surgery (31), the magnitude
of this effect has not been evaluated in obese patients. Also,
although outpatient robotic hysterectomy was demonstrated
to be safe and associated with financial savings (32-34),
its safety and feasibility has not yet been evaluated in the

obese patient subset. Similarly, costs of robotic gynecologic
surgery in benign cases were analyzed with strategies for
efficiency (35,36), but there is paucity of the effect of BMI on
cost in benign robotic hysterectomy. In addition, because
the incidence of occult cancer discovered after minimally
invasive gynecologic surgery has been examined (37), there
is a need to examine it in the obese patient population. All
these clinical characteristics are important for the accurate
counseling of obese patients. Also, with the current evidence
of disparities in the use of LH (38), it is important to determine
ifitis adequately used for the obese patient population. Finally,
there is a clear need to take important clinical variables such
as BMI into account when designing and using simulators,
which appear helpful in minimally invasive gynecologic
surgical training (39,40).

In conclusion, our study demonstrates that in spite of a longer
procedure time, robotic and laparoscopic hysterectomies are
feasible, safe, and provide shorter hospital stays and less blood
loss in the obese patient population. Finally, larger, prospective,
randomized studies that also evaluate other clinical and
financial outcomes are recommended.
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Abstract

Objective: To evaluate the association between ratios of inflammatory markers and survival in endometrium cancer (EC).

Material and Methods: Four hundred ninety-seven patients with epithelial EC were included. The evaluated ratios were neutrophil (N)/
lymphocyte (L), neutrophil count divided by the lymphocyte count; platelet (P)/lymphocyte, platelets divided by the lymphocyte count;
lymphocyte/monocyte (M), lymphocytes divided by the monocyte count; NM/L, neutrophil plus monocyte divided by the lymphocyte count;
PNM/L, the sum total counts of platelets, neutrophils and monocytes divided by the lymphocyte count.

Results: The median follow-up time was 24 months (1-129). Recurrence and exitus occurred in 34 (7%) and 18 (3.7%) patients, respectively.
Metastasis in pelvic or para-aortic lymph nodes were significantly related only with low L/M. None of the inflammatory ratios were associated
with disease-free survival. In multi-variant analysis, only high P/L (>168) and high PNM/L (>171) were related with a statistically significant
hazard ratio for death of 2.91 (p=0.024) and 2.93 (p=0.023), respectively.

Conclusion: The P/L and PNM/L were in relation with worse overall survival and also independent prognostic factors for OS. (J Turk Ger
Gynecol Assoc 2018; 19: 78-86)

Keywords: Endometrium cancer, platelet, monocyte, lymphocyte, neutrophil
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Introduction infectious diseases (2-4). In recent years, these rates have

been clarified as having prognostic significance and survival
The inflammatory response plays an important role in

carcinogenesis and progression of cancer (1). A cancer-related
inflammatory microenvironment can be reflected in the blood
as measurable parameters. The basic changes are reported
as a neutrophilia, thrombocytosis, and lymphocytopenia
(1). Owing to challenges related with clinical adaptations of
separate counts of lymphocytes, neutrophils, thrombocytes
and monocytes, ratios of these inflammatory markers such

prediction in a variety of solid cancers (5-10). Although
the utility of these inflammatory parameters is easy and
inexpensive, there is a paucity of data about the value of these
ratios in gynecologic cancers, especially for endometrial
cancer.

Endometrium cancer (EC) is the most common gynecologic
cancer of the genital tract (11), but there is no distinct marker

as platelet-to-lymphocyte, neutrophil-to-lymphocyte and
lymphocyte-to-monocyte are evaluated and have been used
as prognostic factors in both infectious diseases and non-

to predict pathologic findings and survival in EC. Therefore, the
present study aimed to determine the association between
ratios of complete blood counts and survival in EC.

Address for Correspondence: Giinsu Kimyon Cémert

DOI: 10.4274/jtgga.2017.0112

e.mail: gunsukimyon@gmail.com ORCID ID: orcid.org/0000-0003-0178-4196
©Copyright 2018 by the Turkish-German Gynecological Education and Research Foundation - Available online at wwuw.jtgga.org
Journal of the Turkish-German Gynecological Association published by Galenos Publishing House.


http://orcid.org/0000-0003-0178-4196
http://orcid.org/0000-0002-1470-7731
http://orcid.org/0000-0002-1747-4312
http://orcid.org/0000-0003-3118-4036
http://orcid.org/0000-0002-7017-8854
http://orcid.org/0000-0002-0059-8773
http://orcid.org/0000-0002-2689-1417
http://orcid.org/0000-0001-8120-1143

J Turk Ger Gynecol Assoc 2018; 19: 78-86

Kimyon Comert et al.
Value of P/L and PNM/L in endometrium cancer 79

Material and Methods

Data of 497 patients with epithelial EC who underwent at
least total abdominal hysterectomy and bilateral salpingo-
oophorectomy between January 2005 and January 2016 in our
clinic were reviewed whose results of complete blood counts
were accessible. Data were obtained from the institution’s
electronic database. The presence of secondary malignancy,
having uterine sarcoma, and receiving neo-adjuvant
chemotherapy were exclusion criteria of the study. Patients
with any infectious disease or thromboembolism during the
preoperative evaluation do not undergo elective surgery in
our clinic. Accordingly, infectious and thromboembolism
conditions were also excluded. Institutional review board
approval was obtained from Etlik Ziibeyde Hanim Women’s
Diseases Training and Research Hospital before the study
(2016; 206/16).

The surgical staging criteria of the International Federation
of Gynecology and Obstetrics (2009) for EC (12) was used to
determine the stage of disease. The largest tumor diameter
in the uterus was accepted as the tumor size. Hematologic
indices were calculated using an automated hematology
analyzer systern (ADVIA 2120, Siemens® Healthcare, Germany).
Preoperative complete blood counts including absolute count
of leucocytes, neutrophils (N), lymphocytes (L), platelets (P)
and monocytes (M) were collected. Parameters for ratios were
constructed as follows: (i) N/L, neutrophil count divided by
the lymphocyte count; (i) P/L, platelet count divided by the
lymphocyte count; (iii) L/M, lymphocyte count divided by the
monocyte count; (iv) NM/L, neutrophil count plus monocyte
count divided by the lymphocyte count and, (v) PNM/L, the sum
total counts of platelets, neutrophils, and monocytes divided by
the lymphocyte count.

Patients who had complete clinical response to their initial
treatment were followed up with pelvic examinations and
abdomen-pelvic ultrasonography quarterly in the first two years,
semi-annually for up to five years, and annually thereafter.
Annual chest X-rays and thoracic and/or abdominal computed
tomography if needed were performed during the follow-up.
Disease-free survival (DFS) was defined as the time interval
from initial surgery to recurrence of disease. The period from
surgery to death because of the disease (except in the first
month after surgery) or last visit was defined as overall survival
(0S).

Descriptive statistics are expressed as number/percentage
for categorical variables and median (minimum-maximum)
or mean * standard deviation for continuous variables. The
statistical significance of the demographic and clinic-pathologic
parameters was evaluated using the chi-square test, Student’s
t-test, and the Mann-Whitney U test. Survival on categorical

variables was analyzed using the Kaplan-Meier method and
the log-rank test was used to identify significant differences
between groups. Multivariate analysis was performed using
a Cox proportional hazards model that included variables
(p-value <0.05) in the univariate analysis. The Statistical
Package for the Social Sciences (SPSS version 11.5) was used
in the analysis. P values less than 0.05 were considered to be
statistically significant.

Results

The median age of the entire cohort at diagnosis was 58 years
(range, 29-92 years). Clinical and histopathologic findings, and
values of complete blood counts of the entire cohort are shown
in detail in Table 1. Adjuvant therapy was administered to 123
(25.7%) patients as a radiotherapy and/or chemotherapy. The
mean time between analysis of the complete blood count and
operation was 8+6 days.

Non-endometrioid-type tumors and deep myometrial invasion
were associated with significantly high P/L and high PNM/L.
Advanced stage (= stage 2) and cervical stromal invasion
were only related with low L/M. Although P/L, NM/L, N/L, and
PNM/L were significantly high, L/M was significantly low in
the presence of uterine serosal or ovarian involvement. P/L,
NM/L, N/L and PNM/L were significantly high in the presence of
lymphovascular space invasion (LVSI) and omental metastasis.
The association between rates of complete blood counts and
histopathologic findings are detailed in Table 2.

Only L/M was associated with the presence of pelvic or para-
aorticlymph node metastasis. There were statistically significant
relations between low L/M and pelvic lymph node metastasis,
and para-aortic lymph node metastasis. According to this
finding, when the median value of L/M (5.46) was accepted as
a cut-off value, low L/M (<5.46) was significantly related with
the presence of pelvic lymph node metastasis (p=0.031), but
not related with para-aortic lymph node metastasis (p=0.087).
The median follow-up time was 24 months (range, 1-129
months). Recurrence occurred in 34 (7%) patients during
the follow-up period. The median recurrence time was 10
months (range, 1-56 months). Eighteen (3.7%) patients died of
the disease. In all, 5-year DFS and 5-year OS were 86.5% and
94%, respectively. As shown in Table 3, non-endometrioid—
type, advanced stage, high-grade, deep myometrial invasion,
serosal involvement, cervical stromal invasion, LVSI, adnexal
involvement, presence of lymph node metastasis, and omental
metastasis were associated with worse DFS and OS.

The cut-off value was determined as 168 for P/L, 171 for PNM/L,
2.23 for NM/L, 5.46 for L/M, and 2.06 for N/L as the best value
to differentiate between patients’ survival in the entire cohort.
Therefore, values were categorized as high and low levels
according to their cut-off values. There were no statistically
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Table 1. Findings of clinical, histopathologic, and complete blood count of the entire cohort

Clinical and histopathologic findings n (%)
Endometrioid adenocarcinoma 435 (87.5)
Clear cell adenocarcinoma 14 (2.8)
Serous adenocarcinoma 20 (4.0)
Histologic type Mucinous adenocarcinoma 8(1.6)
Mixed type adenocarcinoma 17 (3.4)
Undifferentiated adenocarcinoma 2(0.4)
Not reported 1(0.2)
1 381 (76.7)
2 35 (7.0)
3A 18 (3.6)
Stage 3B 1(0.2)
3¢, 16 (3.2)
3C, 27 (5.4)
4 19 (3.8)
Grade 1 296 (59.9)
Grade 2 117 (23.7)
FIGO grad
grade Grade 3 81 (16.4)
Not reported 3(0.6)
1/2 1.
Depth of myometrial invasion : 1; 9 ?ii g 98;
Uterine serosal invasion No 478 (96.2)
Yes 19 (13.8)
Cervical stromal invasion No 426 (85.7)
Yes 71 (14.3)
Lympho-vascular space invasion Negative 412 (82.9)
ymp P Positive 85 (17.1)
Negative 469 (94.4)
Adnexal metastasis Positive 27 (5.4)
Not reported 1(0.2)
. Negative 482 (97.0)
Omental metastasis Positive 15 (3.0)
No 199 (40.1)
Lymphadenectomy Yes 998 (59.9)
N 242 (81.2
Lymphatic Metastasis¥ Y:s 56 ( 1( 8. 8))
Presence of recurrence No 450 (93.0)
Yes 34 (7.0)
Exitus No 470 (96.3)
Yes 18 (3.7)

Findings of complete blood count

Mean * standard | Median

deviation (minimum-maximum)
Platelet-to-lymphocyte ratio (P/L) 145.19+64.45 130.6 (39.5-615.8)
[Neutrophil + Monocyte]-to-lymphocyte ratio (NM/L) 2.67+2.21 2.2 (0.47-32)
[Platelet + Neutrophil + Monocyte]-to-lymphocyte ratio (PNM/L) 147.85+65.95 133 (41-647.8)
Lymphocyte-to-monocyte ratio (L/M) 5.67+2.24 5.46 (0.25-25.1)
Neutrophil-to-lymphocyte ratio (N/L) 2.45+2.12 2.05 (0.32-31)

¥Among the patients who underwent lymphadenectomy; FIGO: International Federation of Gynecology and Obstetrics
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significant associations between preoperative ratios and DFS
(Table 3). In the univariate analysis, both high preoperative
P/L (>168) and PNM/L (>171) were significantly related with
worse OS (Figure 1, 2). High P/L and PNM/L were related with
a hazard ratio for death of 3.20 [95% CI: (1.27-8.07); p=0.014]
and 3.25 [95% CI: (1.29-8.20); p=0.012], respectively (Table
3). According to these findings, because of the strong inter-
relationship among the variables, two different models were

0 e Low P/L (<168)
0.8 High P/L (>168)
- p=0.009
§ 061
>
<
=
(%]
£
=]
O 0.4+
0.2
0.0
T T T T T T
0 25 50 75 100 125

Follow-up Time (Months)

Figure 1. Association between overall survival and platelet-
to-lymphocyte ratio
P/L: Platelet-to-lymphocyte ratio

1.0 L Low PNM/L (£171)
0.8 High PNML (>171)
2=0.008
T 0.6
2
S
<
]
0
£
S
U 044
0.2+
0.0+
T T T T T T
0 25 50 75 100 125

Follow-up Time (Months)

Figure 2. Association between overall survival and platelet/
neutrophil/monocyte-to-lymphocyte ratio
PNM/L: Platelet/neutrophil/monocyte-to-lymphocyte ratio

created for multivariate analysis (Table 4). In the multivariate
analysis, both high P/L (>168) and high PNM/L (>171) were
related with a statistically significant hazard ratio for death of
2.91 [95% CI: (1.15-7.36); p=0.024] and 2.93 [95% CI: (1.16-
7.40); p=0.023], respectively.

Discussion

The key findings of our study are that both high P/L and
high PNM/L were significantly related with worse OS and
independent prognostic factors for OS. However, none of the
inflammatory ratios could predict DFS.

Although EC is the most common gynecologic cancer,
controversies continue with regard the extent of surgery,
indications of lymphadenectomy, and criteria for the necessity
of adjuvant therapy. Additionally, there are still no markers to
give distinct prognostic information in EC. Intraoperative and
postoperative pathology results are used to make decisions on
those issues. Nevertheless, having a preoperative marker would
provide more advantages such as increasing the accuracy of
intraoperative decisions, avoiding overtreatment, preventing
unnecessary adjuvant therapy, and providing more accurate
information to patients about the management of their disease
and prognosis.

Recent studies have focused on the prognostic role of the
systemic manifestation of inflammatory cells in malignancies
because one of the pathways of carcinogenesis is based on
the inflammatory mechanism (1). The basic explanations for
this argument are as follows; (1) neutrophilia and monocytosis
are components of the proinflammatory process and are
related with malignant cell proliferation,
angiogenesis and metastases, (2) thrombocytosis is explained
by the paraneoplastic phenomenon that arises from tumor
secretion of the proinflammatory cytokine interleukin-6, which
increases thrombopoietin, but this mechanism is still not clear,
(3) lymphocytes, which are an important component of host
immunity, play a significant role in the anti-tumor immunologic
reaction by inhibiting both proliferation and migration of tumor
cells and inducing apoptosis (13,14).

Lymphocytopenia, neutrophilia, thrombocytosis or
monocytosis are associated with poor prognosis in endometrial
cancer (15). However, the togetherness of these inflammatory
parameters rather than a single effect of each of these is the
important point in carcinogenesis. Therefore, recent studies
have focused on the ratios of complete blood counts for
prognostic information, prediction of pathologic features, and
survival. Although Wang et al. (16) found that cervical stromal
invasion in EC was significantly related with high values of both
P/L and N/L, Haruma et al. (17) reported this association for
only P/L. In addition, Haruma et al. (17) determined that deep
myometrial invasion, advanced stage, ovarian metastasis, non-

tumor-related
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Table 2. Continued
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L/M: Lymphocyte-to-monocyte; ratio; N/L: Neutrophil-to-lymphocyte ratio; NM/L: [Neutrophil plus Monocyte]-to-lymphocyte ratio; P/L: Platelet-to- lymphocyte ratio; PNM/L: [Platelet

plus Neutrophil plus Monocyte]-to-lymphocyte ratio; *p<0.05= statistical significance

endometrial-type tumors were related with both high P/L and
/L. Only one study to date also evaluated L/M in EC; Cummings
et al. (18) showed that although both high P/L and N/L were
associated with advanced stage and LVSI, low L/M was only
related with advanced stage. In spite of that, Kurtoglu et al. (19)
reported that neither N/L nor P/L predicted stage or LVSI in EC.
In our study, the significant associations between pathologic
findings of EC and ratios were as follows; non-endometrioid—
type tumor and deep myometrial invasion were associated
with high P/L and PNM/L; advanced stage and cervical stromal
invasion were only related with low L/M; presence of LVSI was
associated with P/L, NM/L, N/L, and PNM/L; all ratios were
related with uterine serosal and ovarian involvement.
Clinically, counts of these cells in the blood can have a role
in the prediction of metastatic lymph nodes in EC. Matsuo et
al. (20) found that elevated monocyte counts were significantly
related with the presence of metastasis in pelvic lymph
nodes in EC. Both P/L and N/L were found significantly high
in the presence of lymph node metastasis in EC (17,18,21).
Cummings et al. (18) determined that both P/L and N/L but not
L/M were related with metastatic lymph nodes. In our study,
only L/M was associated with metastatic pelvic or para-aortic
lymph nodes. L/M was significantly low in patients with either
pelvic or paraaortic lymph node metastasis. This finding can
be accounted for by the important role of T-lymphocytes in
inhibiting the migration of tumor cells and with the responsibility
of neutrophils and especially monocytes in angiogenesis, but
the role of thrombocytes is still not clear for tumor angiogenesis
or migration (13,20).

The ratios, including complete blood counts, can also provide
survival and prognostic information for solid tumors. High P/L, high
N/L, and low L/M were found to be related with worse OS, cancer-
specific survival (CSS) or DFS in solid tumors (7,22,23). A limited
number of studies have discussed this issue in EC. Takahashi et
al. (24) determined that elevated N/L was significantly associated
with shorter OS in a univariate analysis, but no statistically
significant relationship was found in multivariate analysis. Haruma
et al. (17) evaluated the relation of P/L and N/L with survival and
found that only P/L. was an independent factor for OS and none
of these was independently associated with DFS. Cummings et
al. (18) reported that P/L and N/L but not L/M were independent
prognostic factors for OS and CSS. Cut-off values that predicted
survival varied between 150 and 300 for P/L and ranged from 2 to
5 for N/L (7,17,18,23). In our study, only high P/L and high PNM/L
were associated with worse survival and both were independent
prognostic factors for OS. None of the ratios was associated with
DFS. The cut-off values of PNM/L and P/L for prediction of survival
were 171 and 168, respectively.

The major limitation of our study is the retrospective design,
which can cause difficulties in controlling for potential
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Table 3. Univariate analysis of histopathologic features and ratios of complete blood counts for disease-free

survival and overall survival

Disease-free survival

Overall survival

?;/f)ear pvalue |[HR(@5%CD |P ?(,/Z)ea’ D ue | HR(95%CD | p value
Endometrioid 87.8 Reference 96.7 Reference
Histologic type Non- 749 0.004 3.07 0.006 69.9 <0.001 {912 <0.001
endometrioid (1.38-6.82) (3.58-23.24)
Stage 1 92.9 Reference 98.6 Reference
Stage <0.001 <0.001 <0.001 <0.001
’ Stage 2= 62:5 ?;.)30-1 1.79) 72 s();.;520-27.56)
1 91.0 Reference 96.9 Reference
Grade 2 85.2 <0.001 266.329-4.00) 0.261 or.1 <0.001 (()(.)1.1:)15-3.64) 0445
3 69.2 1(15?35-9.58) <0.001 | 77.3 2538-20.43) <0.001
Depth of <1/2 91.2 Reference 96.5 Reference
myometrial <0.001 <0.001 0.023 0.030
inasion =1z 73 ?fgo-7.39) 870 ?f?o-ms)
Serosal Negative 87.0 Reference 94.9 Reference
involvement Positive None 0.001 5.87 0.004 None <0.001 | 14.48 <0.001
(1.77-19.50) (4.54-46.16)
Negative 88.7 Reference 95.9 Reference
Eﬁiﬁﬁ‘:’iﬁ‘;‘m oosiive as <0.001 |362 <0001 [~ l0001 a4 0.002
(1.81-7.23) (1.74-11.19)
Negative 89.1 Reference 95.7 Reference
Cervical invasion 0.013 2.54 0.016 <0.001 |5.32 <0.001
Positive . (1.19-5.45) 82.5 (2.10-13.50)
Negative 87.5 Reference 95.2 Reference
Ovarian <0001 |40 <0.001 <0.001 [774 <0.001
involvement Positive 69.5 69.4
(2.04-11.96) (2.75-21.76)
Negative 87.2 Reference 94.8 Reference
Tubal involvement Positive 795 <0.001 5.39 0.002 68.9 <0.001 | 7.04 0.834
(1.87-15.50) (1.20-24.76)
Negative 87.9 Reference 96.0 Reference
Omental metastasis <0.001 11.1 <0.001 <0.001 |68 0.002
Positive None (4.23-29.39) None (0.23-2.05)
. Negative 86.7 Reference 93.1 Reference
::t’;‘;g:sph node bosiive <03 <0.001 |25 <0001 [ 0.001 |43 0.003
’ (0.11-0.56) ’ (1.63-11.3)
. Negative 84.9 Reference 94.2 Reference
Ezr;ea;r;i;lty;;zh o o <0001 |6.04 <0001 [ 7| <0001 [828 <0.001
' (2.75-13.26) ’ (3.16-21.65)
Low (=<168) 87.3 Reference 97.7 Reference
P/L 0.685 0.686 0.009* 0.014*
High (>168) 83.8 E(.)T575-2.51) 8.1 :(Sf;-&O?)
Low (=2.23) 85.6 Reference 96.4 Reference
NM/L 0.789 0.790 0.266 0.272
High (>2.23) 87.5 26?:6-2.15) 91.3 26?:3)6-4.39)
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Table 3. Continued

Disease-free survival Overall survival
5-year P 5-year | p
HR % CI HR % CI 1
(%) p value (95% CI) value | (%) value (95% CI) p value
Low (=171) 87.3 Reference 96.9 Reference
PNM/L 0.656 1.19 0.657 0.008* | 3.25 0.012%*
High (>171 83.7 85.0
igh (>171) (0.56-2.55) (1.29-8.20)
1.22 1.66
Low (<5.46) 84.6 95.1
LM 0.570 (0.62-2.38) 0.571 0.287 | (0.64-4.29) 0.293
High (>5.46) 88.3 Reference 97.7 Reference
Low (=2.06) 85.6 Reference 96.4 Reference
N/L High (2.06 o 0.788 1.10 0.788 913 0.265 1.70 0.271
igh (>2.06) ' (0.56-2.15) ' (0.66-4.40)
L/M: Lymphocyte-to-monocyte; ratio; N/L: Neutrophil-to-lymphocyte ratio; NM/L: [Neutrophil plus Monocyte ]-to- lymphocyte ratio; P/L: Platelet-to-lymphocyte
ratio; PNM/L: [Platelet plus Neutrophil plus Monocyte]-to-lymphocyte ratio; HR: Hazard ratio; CI: Confidence interval; *p<0.05= statistical significance

Table 4. Multivariate analysis of P/L and PNM/L for
overall survival

Hazard ratio (95% CI) | p value
Model 1
Stage 9.39 (3.34-26.40) <0.001*
P/L 2.91 (1.15-7.36) 0.024*
Model 2
Stage 9.34 (3.32-26.28) <0.001*
PNM/L 2.93 (1.16-7.40) 0.023*
P/L: Platelet-to-lymphocyte ratio; PNM/L: [Platelet plus Neutrophil plus
Monocyte]-to-lymphocyte ratio; *p<0.05= Statistical significance

confounding factors. To the best our knowledge, the present
study is the first to evaluate the relationship between PNM/L
and survival for EC. Furthermore, a considerable number of
patients with only epithelial endometrial cancer in a single
center was evaluated in our study.

In conclusion, the P/L and PNM/L ratios were associated
with worse OS and also an independent prognostic factor for
OS. However, there is a need for multi-center randomized
controlled studies to make distinct conclusions. The
togetherness of the inflammatory parameters has an important
role in carcinogenesis. Therefore, future studies should focus
on the role of combined ratios in EC and create a new risk

model using ratios such as P/L and PNM/L.
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Does progesterone have protective effects on ovarian
ischemia-reperfusion injury?
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Abstract

Objective: The aim of the present study was to evaluate the effects of progesterone (PG) against ovarian ischemia-reperfusion (I/R) injury
through the evaluation of biochemical and histopathologic parameters.

Material and Methods: Twenty-one female Wistar albino rats were divided into three groups. Group 1: Sham; group 2: I/R; group 3: I/R+PG (8
mg/kg). PG was administered intraperitoneally to the rats in group 3, 30 minutes before a detorsion operation. Ovarian I/R injury was evaluated in
serum and tissue by using biochemical parameters including malondialdehyde (MDA), total antioxidant status (TAS), total oxidant status (TOS),
oxidative stress index, neutrophil gelatinase-associated lipocalin (NGAL) and immunofluorescence staining by using a terminal deoxynucleotidyl
transferase-mediated dUTP nick end labeling (TUNEL) assay.

Results: Serum and tissue TOS levels were significantly lower in group 3 than in group 2. Tissue TAS levels were higher in group 3 than
in group 2 (p<0.001). NGAL and MDA levels were similar between the groups. Histologic score, including vascular congestion, hemorrhage,
polymorphonuclear neutrophils, and interstitial edema, was higher in group 2. Pre-treatment with PG decreased the score, but this difference
was not statistically significant. The number of apoptotic cells was higher in group 2 than in groups 1 and 3. The TUNEL-positive cell number
decreased with PG in group 3.

Conclusion: Preoperative PG treatment might exert protective effects on ovarian I/R injury through its anti-apoptotic and antioxidative properties.
(J Turk Ger Gynecol Assoc 2018; 19: 87-93)

Keywords: Ischemia-reperfusion, NGAL, progesterone
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Introduction

Adnexal torsion is a serious cause of gynecologic emergency
surgery, with a prevalence of 2.7%. Diagnosis and intervention
are delayed because clinical findings in adnexal torsion are
nonspecific. This can lead to a decrease in the patient's follicle
reserve and infertility. Excision of the adnexa, detorsion of the
pedicle, and evaluation of tissue perfusion are considered and
conducted as the conservative approach today (1). After the
detorsionprocedure, there areincreasesinneutrophil infiltration

and activation, production of nitric oxide and cytokines such as

tumor necrosis factor, and superoxide radicals (SOR) in ovarian
tissue. This condition, called ischemia-reperfusion (I/R) injury,
causes more tissue damage than ischemia alone. Therefore, it
has been suggested that the use of antioxidant pharmacologic
agents during or prior to reperfusion may be beneficial in
protecting against I/R injury (2).

Protective effects of progesterone on traumatized neurons,
heart, and vascular tissues have been demonstrated. The focus
of these studies is the suppressive effect of progesterone on
the inflammatory process (3-6). It has been experimentally
SOR formation

determined that progesterone reduces
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and prevents cellular damage through examining levels of
malondialdehyde (MDA) and glutathione (GSH), which are
lipid peroxidation products in the liver and kidney, after
benzene-induced toxicity (7). Experimental studies have
shown that PG suppresses SORs and their oxidative damage.
It also has a protective effect against lipid peroxidation and
cell membrane damage due to free radicals (8). It has been
also shown in another study that progesterone reduces MDA
and myeloperoxidase levels, significantly increases GSH and
superoxide dismutase levels, and significantly suppresses
apoptosis (9). All these studies suggest that progesterone may
also have a protective effect on ovarian tissue.

This is the first experimental study to examine the effect
of progesterone on ovarian I/R injury. For this purpose,
we investigated whether progesterone caused changes in
biochemical, histologic, and immunohistochemical markers in
rat ovaries exposed to I/R.

Material and Methods

This study was conducted with the consent of the Animal
Experiments Ethics Committee and “Principles of laboratory
animal care” (NIH publication no: 86-23, revised 1985) were
followed, as well as specific national laws where applicable. A
total of 21 young adult female Wistar albino rats weighting 200-
250 g were used in the study. The experimental animals were
housed on a 12-hour light/dark schedule under a temperature
of 21-22 °C with ad libitum feeding. Group 1: sham group
(n=7); group 2: I/R, applied for 3 hours with torsion, and for 3
hours after detorsion, and saline intraperitoneally 30 minutes
prior to detorsion (n=7); group 3: I/R+PG, administered for 3
hours with torsion, and for 3 hours after detorsion, and 8 mg/
kg progesterone intraperitoneally 30 minutes prior to detorsion
(n=7) (10). The rats were anesthetized using ketamine 75
mg/kg and xylazine 10 mg/kg intraperitoneally (11). They
underwent laparotomy with a 2-cm midline incision and the
right and left adnexa of all rats were torsioned for 3 hours,
except for the control group. The torsion procedure was
performed by rotating both adnexa 360 degrees clockwise.
The torsioned adnexa was fixed to the abdominal wall
muscles with 4/0 Vicryl, and the skin was also sutured with 3/0
Vicryl. Sham operations (placebo surgery) were performed
on group 1, undergoing laparotomy only. Thirty minutes prior
to detorsion, the rats in group 2 were injected with saline
and the rats in group 3 were injected with progesterone
intraperitoneally. At the end of the 3-hour torsion period, the
rats were anesthetized again and underwent laparotomy via
the same incision line. The detorsion procedure was then
performed counterclockwise. At the end of the detorsion
period, intracardiac blood samples were taken from all rats
before they were sacrificed. After the rats were sacrificed, the

right ovary was taken for biochemical analysis and the left
ovary was taken for histopathologic analysis.

Biochemical analysis

Serum was separated by centrifuging whole blood at 825xg
for 10 min and subsequently used for analyses of total protein,
total antioxidant status (TAS), and total oxidant status (TOS)
using commercially available kits in an autoanalyzer (Cobas
Integra 800; Roche Diagnostics GmbH; Mannheim, Germany).
Serum and ovarian TAS and TOS levels were measured
spectrophometrically (PerkinElmer’s Lambda 35 UV/Vis, USA)
using a commercially available kit (Rel Assay Diagnostic,
Turkey). The novel automated TAS method is based on
antioxidants in the sample reducing dark blue-green colored
2, 2'-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS)
radical to the colorless reduced ABTS form. The TOS assay is
based on oxidants present in the sample that oxidize the ferrous
ion chelator complex to ferric ion (12). The assay was calibrated
with hydrogen peroxide, and the results are expressed in terms
of micromolar hydrogen peroxide equivalent per liter (wmol
H504 Equiv./L) for serum and hydrogen peroxide equivalent per
gram protein (umol Hy,O, Equiv./g protein) for ovarian extracts.
The ratio of TOS to TAS was accepted as the OSI. In order
to calculate this, the resulting unit of TAS was converted to
umol/L, and the OSI value was calculated using the following
formula as previously published elsewhere (12):

OSI (arbitrary unit)=TOS (umol HyO5 Equiv./L)/TAS (mmol
Trolox equivalent/L)

Serum MDA
spectrophotometric measurement of the product generated
upon the reaction of MDA with thiobarbituric acid. The results
are expressed as umol/mL in serum and wmol/g protein in tissue.

levels were determined based on the

Serum neutrophil gelatinase-associated lipocalin (NGAL)
measurement was conducted using SUNREDBIO-Human NGAL
enzyme-linked immunosorbent assay kit 96 test according to
guidelines in the kit guide.

Immunohistochemical analysis

After the rats were sacrificed, excised ovarian tissues were
stored in 10% formaldehyde for fixation. The ovarian tissues
were kept in fixation solution for 72 hours and then washed with
running tap water. They were passed through graded alcohol
series and cleared using xylol. Then they were embedded
into paraffin and blocked. Sections of 5 um were taken from
the ovarian tissues and placed onto polylysine-coated laminas.
Using a standard histologic follow-up method, the paraffin of the
laminas were removed with xylol, and the laminas were passed
through graded alcohol series (100%, 96%, 80%, 70%, 50%) and
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washed with water. In order to determine the general histologic
structure, the sections were stained using hematoxylin-eosin
and Masson’s trichrome, passed first through increasing alcohol
series and then through xylol, and covered with a lamella using
Entellan.

Follicular cell injury, hemorrhage, vascular congestion, and
polymorphonuclear cell infiltration were evaluated in a
histopathologic evaluation of ovarian injury. Semi-quantitative
scoring was conducted using a value between 0-3 according
to injury scoring of 0: no damage, 1: slightly damaged, 2:
moderately damaged, and 3: severe (13).

A terminal deoxynucleotidyl transferase (TdT)-mediated dUTP
nick end labeling (TUNEL) assay was used in order to determine
apoptotic cells in all sections of tissues obtained at the end of
the experiment. An ApopTag® Fluorescein in situ Apoptosis
Detection Kit (EMD Millipore, Darmstadt, Germany) was used for
staining. Ovarian tissues of 5-6 um thickness were deparaffinized
and rehydrated (absolute alcohol, 96%, 80%, 70%, 60%, and 50%),
and then washed 3 times with PBS. Slides were incubated with
proteinase K for 15 min, then washed with distilled water. The
samples were treated with 3% hydrogen peroxide for 10 min
to minimize endogenous peroxidase activity. The tissues were
washed 3 times with PBS for 5 min each and then incubated with
a TUNEL reaction mixture from the kit for 1 hour in humid and
dark environment at 37 °C. The tissues were stained with contrast
dye using 4',6-diamidino-2-phenylindole to observe the nuclei.
All operations were performed in a humid chamber. The same
procedures were conducted on the tissue used as a negative
control but without adding TdT. The prepared samples were
evaluated using a fluorescence microscope (Olympus BX51,
Tokyo, Japan). To assess the number of TUNEL-positive apoptotic
cells, at least five different areas were photographed on each
tissue using a 40x lens. After the immunofluorescence staining
procedure, positively-stained apoptotic cells were carefully
counted using the Image J software program.

Statistical analysis

Statistical analyses were performed using SPSS v. 11.5. Data are
shown as mean = standard deviation, median (IQR) or median

(minimum-maximum), as appropriate. For normally distributed
data, the mean differences among groups were analyzed using
one-way ANOVA and for the remaining data, the Kruskal-Wallis
test was used for comparisons of the medians. A p-value less
than 0.05 was considered statistically significant. When the p
value from one-way ANOVA or Kruskal-Wallis test statistics were
statistically significant, post hoc Tukey’s honestly significant
difference or Bonferroni-adjusted Mann-Whitney U test was used
to specify which group significantly differed from the others.

Results

The serum TOS level was significantly higher in the I/R group
compared with the sham group (p<0.001). The serum TOS
level was found to be significantly lower in the [/R+PG group
compared with the I/R group (p<0.001). The serum OSI level
increased in the I/R group compared with the sham group, but
decreased significantly in the group treated with progesterone
(p<0.001) Serum MDA and NGAL levels decreased in the group
treated with progesterone, although the differences were not
statistically significant (Table 1).

There was a statistically significant difference among groups
in terms of tissue TOS levels; the tissue TOS level of I/R group
was higher than in the sham group (p<0.001). Progesterone
treatment was observed to result in a decrease in tissue TOS
levels compared with the I/R group (p<0.001). The tissue TAS
level was increased in the group treated with progesterone
after I/R (p<0.05). The mean tissue OSI level was significantly
higher in the I/R group compared with the sham and I/R+PG
groups (p<0.001). The OSI level was decreased in the I/R+PG
group compared with the I/R group (p<0.001) (Table 2).

There was a statistically significant difference between
the groups in terms of histopathologic score. The median
histopathology score of the I/R group was higher than that of
the sham group (p<0.001). The histologic score was found
to be lower in the I/R+PG group compared with the I/R
group, although it was not statistically significant (Graphic 1).
Considering apoptotic cell numbers, the number of ovarian
TUNEL-positive cells in the I/R group was higher than in the
sham group (p<0.001). In the group treated with progesterone,

Table 1. Biochemical (serum) measurements according to groups

Sham (n=7) I/R (n=7) I/R+PG (n=7) p value
MDA (mmol/L) 10.7+2.58 9.3+2.50 9.0+3.02 0.4997
NGAL (ng/mL) 7.8+0.74 8.1+1.01 7.2+1.63 0.379%
T-protein (g/L) 56.0 (9.00) 59.0 (10.00) 60.0 (3.00) 0.602%
TAS (mmol Trolox equiv./L) 1.7+0.08 1.7+0.12 1.6+0.13 0.925F
TOS (mmol H,0, Equiv./L) 6.8 (1.15)2 11.6 (2.71)ab 6.7 (1.59)b <0.001%
OSI (arbitrary unit) 3.98 (1.09)a 7.16 (0.86)ab 3.76 (0.78)b <0.001*
- One-way ANOVA, #: Kruskal-Wallis test, 2: Sham vs I/R (p<0.001), P: I/R vs [/R+PG (p<0.001), MDA: Malondialdehyde, NGAL: Neutrophil gelatinase-
associated lipocalin, TAS: Total antioxidant status, TOS: Total oxidant status, OSI: Oxidative stress index, I/R: Ischemia-reperfusion, PG: Progesterone
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Histopathology scores

Sham I/R I/R+PG

Graphic 1. Histopathologic score in groups
I/R: Ischemia/reperfusion, PG: Progesterone

Grup 1B

Grup 3B Grup 3C

L

Figure 1. Apoptotic cells are stained with terminal
deoxynucleotidyl TUNEL in groups. TUNEL-positive cells
reflective green immunofluorescence. Positive apoptotic
cells were counterstained with DAPI nuclear staining. There
were many apoptotic cells in group 2. There were only a
few TUNEL-positive cells in the ovaries of group 3 (Original
magnification, 400x)

DAPI: 4',6-diamidino-2-phenylindole, TUNEL: Transferase-mediated
dUTP nick end labeling

the number of TUNEL-positive cells decreased in the I/R group
(Figure 1).

In the ovarian tissues of rats with I/R, normal histologic structure
was deteriorated and there were pathologic findings such as
interstitial edema and polymorphonuclear leukocyte infiltration.
Congestion and diffuse hemorrhagic findings were also detected.
The histologic structure was preserved in ovarian samples of rats
in the I/R+PG group compared with those in the I/R group. In this
group, less injury was noted in the follicles and the interstitial area.

Figure 2. Light microscopic findings of the groups (100x,
Original magnification, Masson trichrome). Ovarian
sections in group 2 (I/R) showed severe damage, infiltration
of polymorphonuclear leukocytes, vascular congestion,
interstitial edema®*, hemorrhage —=» ==

I/R: Ischemia/reperfusion

Table 2. Biochemical (tissue) measurements according to groups

Sham (n=7) I/R (n=7) I/R+PG (n=7) p value
MDA (mmol/g protein) 3.8 (0.83) 4.6 (2.94) 4.8 (1.30) 0.059%
NGAL (ng/mL) 6.0 (0.37) 6.2 (1.15) 5.1 (3.26) 0.3237
T-protein (g/L) 6.0 (3.00)2 7.0 (1.00) 11.0 (6.00)2 0.025%
TAS (mmol Trolox Equiv./g protein) 1.9 (0.32) 1.6 (0.42)b 2.0 (1.17)p 0.0267
TOS (mmol H,0, Equiv./g protein) 12.2+1.36%d 16.9=1.59¢¢ 8.7+0.69d-e <0.001%
OSI (arbitrary unit) 6.9+1.54a¢ 10.3+1.87¢¢ 3.9+0.972e <0.001%
f: Kruskal Wallis test, ¥: One-way ANOVA, 2: Sham vs I/R+PG (p=0.017), P: /R vs I/R+PG (p=0.011), ¢: Sham vs I/R (p<0.001), d: Sham vs I/R+PG (p<0.001),
e: /R vs IR+PG (p<0.001), MDA: Malondialdehyde, NGAL: Neutrophil gelatinase-associated lipocalin, TAS: Total antioxidant status, TOS: Total oxidant
status, OSI: Oxidative stress index, I/R: Ischemia-reperfusion, PG: Progesterone
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Edema, vascular congestion, and polymorphonuclear leukocyte
infiltration were found to be decreased in the interstitial area
compared with the I/R group (Figure 2).

Discussion

Based on this experimental study, progesterone appears to
play a protective role against I/R injury in ovarian torsion in rats.
The mechanisms by which progesterone shows this effect are
the suppression of apoptosis and decreased oxidative stress in
both tissue and serum levels.

In this study, we demonstrated that progesterone shows a
protective effect against ovarian I/R injury by reducing the
number of apoptotic cells and this shows the anti-apoptotic
effect of progesterone. Experimental studies have shown
that oxidative damage mechanisms are suppressed with
use of progesterone in cardiac tissue, brain tissue, and
mitochondrial membrane (14). For instance, the protective
effect of progesterone on neural tissue was demonstrated
when progesterone was administered either 6, 24, and 48
hours after the onset of ischemia in rats with transient focal
ischemia in the middle cerebral artery of the brain. The
neuroprotective effect of progesterone was also investigated
in rats with traumatic brain injury, and progesterone reduced
edema even when it was administered 24 hours after
trauma (3). Allen et al. (4) revealed the protective activity
of progesterone on retinal ischemia and cerebral ischemia.
Morrissy et al. (5) showed that progesterone provides a
cardioprotective effect by increasing expression of the
anti-apoptotic gene Bcl-xl. Sandhi et al. (6) indicated that
progesterone treatment introduced renoprotective effects
by reducing lipid peroxidation through increased GSH and
catalase effect in rats.

We investigated the level of MDA, which is an important marker
that has been efficiently used to assess ovarian reperfusion
injury in previously published studies. Arikan et al. (15) showed
that MDA levels significantly increased in the I/R group but then
significantly decreased after tadalafil administration. Sayar
et al. (16) found that MDA level increased in their I/R group
but decreased in the I[/R+ozone, I/R+ellegalic acid, and 1/
R+ozone+ellegalic acid groups. In another study, the MDA
level was detected to increase in the I/R group compared with
the I/R+ethyl pyruvate group (17). Taskin et al. (18) found no
significant difference between tissue and serum MDA levels in
sham, I/R, and I/R+2-amino ethoxy diphenyl borate (2-ABP)
groups in their study with 2-APB. However, tissue MDA levels
were lower in the group treated with 2-APB, although it was not
statistically significant. This discrepancy might be attributed to
several factors such as inadequate duration of I/R, variations
in MDA measurement techniques or use of an inadequate
progesterone dose.

In this study, using progesterone in I/R injury decreased serum
and tissue TOS and OSI levels but increased tissue TAS level.
The results can be attributed to the anti-oxidant effects of
progesterone. It has been indicated in some studies that tissue
produces antioxidants excessively in response to oxidative
stress in order to control unwanted ROS. For this reason, we
also included TAS, TOS, and OSI parameters besides MDA to
detect I/R injury. The values obtained in the present study was
similar to those in the literature. In an ovarian I/R injury model,
curcumin treatment caused no change in TAS levels but
caused a decrease in TOS level (19). Taskin et al. (18) showed
that tissue and serum TOS and OSI levels increased in the I/R
group but decreased after treatment with 2-APB.

The expression of NGAL after renal ischemia was shown
to increase by Zhao et al. (20). Gong et al. (21) revealed
that NGAL used the BCL2\BAX pathway in renal tubular
epithelial cell apoptosis. Zang et al. (22) demonstrated that
NGAL reduced apoptotic tubular cells and showed this
renoprotective effect inhibiting caspase-3 activation. In the
current study, the mean serum and tissue NGAL levels were
statistically similar between the groups. However, tissue and
serum NGAL levels increased in the I/R group compared
with the sham group and decreased in the I/R+PG group,
although they were not statistically significant. This finding
could be due to an inadequate duration of I/R, variations in
NGAL measurement techniques or the relatively small study
cohort.

It was observed in a study using osajin in ovarian I/R injury that
each dose of osajin reduced polymorphonuclear leukocyte
infiltration at different levels (23). Borekci et al. (24) found
mononuclear cell infiltration, vascular dilatation, perivascular
edema, and necrotic changes histopathologically in the I/R
group in a study conducted using dehydroepiandrosterone.
Haftaci et al. (25) evaluated edema, congestion, hemorrhage,
and cohesion loss in their study conducted using vitamin C
and selenium, and observed a reduction of cellular damage
in the group administered vitamin C and selenium compared
with the I/R group. Gungor et al. (26) showed in a study
using omegaven that congestion, hemorrhage, and edema
parameters were similar between the groups given high-
dose omegaven and the sham group. In this study, we found
a deterioration of normal histologic structure and pathologic
findings such as interstitial edema and polymorphonuclear
leukocyte infiltration in ovarian tissues of rats with I/R.
Congestion and diffuse hemorrhagic findings were also
found. The histologic structure was preserved in ovarian
samples of rats with [/R+PG compared with the I/R group.
In this group, less injury was noted in the follicles and the
interstitial area. Histologic scores were found to be consistent
with these findings.



Giile¢ Bagser et al.
92 Progesterone on ischemia-reperfusion injury

J Turk Ger Gynecol Assoc 2018; 19: 87-93

In our study, the number of apoptotic cells observed as
TUNEL-positive in the ovary was statistically higher in the I/R
group compared with the sham group. On the other hand,
the number of apoptotic cells decreased in the group given
progesterone because it reflects the anti-apoptotic effects
of progesterone. In an ovarian torsion experimental study
using a TUNEL assay, Taskin et al. (18) showed that apoptosis
in ovarian tissue was reduced by 2-APB treatment. Sahin
Ersoy et al. (27) evaluated the effects of N-acetylcysteine
and enoxaparin on ovarian I/R injury. Using a TUNEL assay,
the authors demonstrated that both molecules reduced the
number of apoptotic cells, and found that N-acetylcysteine
provided greater reduction. Gencer et al. (11) observed in
a study using quercetin that TUNEL-positive cell numbers
and caspase-3 values decreased in a group treated with
quercetin. Progesterone has been shown to inhibit apoptosis
in many studies in the literature. Espinosa-Garcia et al.
(28) demonstrated with the TUNEL method that there was
a decrease in DNA fragmentation and caspase-3 level, an
indirect indicator of apoptosis, in hippocampal cerebral
ischemia treated with progesterone. Ishrat et al. (29)
showed that progesterone used in ischemic brain injury
treatment reduced apoptosis in cerebral ischemia using
phosphoinositol kinase/kinase B pathway.

There are some limitations to this study. For example, the
duration of the ischemia is controversial. We used a similar
duration to that used in experimental models in the literature.
Another limitation is that we did not use different doses for
progesterone. Also, the number of animals in each group
was limited. There is another controversial point, not every
experimental model identically reflects human physiology.
Nevertheless, there are some strengths to this study. We
evaluated both serum and tissue oxidation parameters and
used the TUNEL method to determine the apoptotic cell
number. The advantage of progesterone is that it is not toxic for
human physiology and is generally used for gynecologic and
obstetric conditions.

In our experiments, we found that progesterone inhibited
the apoptosis process and decreased the oxidative burden
in torsioned rat ovaries. The effect of progesterone needs to
be tested in preclinical studies to better understand its role in
protecting the ovary from ischemia and reperfusion injury in
the management of ovarian torsion.
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Abstract

Objective: To evaluate “papillary thyroid carcinoma-pregnancy” interaction among cancer survivors.

Material and Methods: The clinical records of 8 pregnant women who received treatment for papillary thyroid cancer before their pregnancy
were evaluated. Clinical features, pregnancy/perinatal outcomes and high-risk factors were compared with 45 controls who were randomly
assigned from the institutional perinatal medicine database.

Results: Patients in the cancer group were older than the control group (34.3 vs 29.8 years). The cesarean section rate was higher (62.5% vs
33.3%) and the APGAR scores at the 1st and 5th minutes were lower in the cancer group.

Conclusion: Management of pregnancies with papillary thyroid cancer treatment and follow-up requires a multidisciplinary approach with
careful antenatal care and perinatal surveillance. Patients who have received papillary thyroid cancer treatment can safely undergo pregnancy.

(J Turk Ger Gynecol Assoc 2018; 19: 94-7)
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Introduction

It has been reported that the incidence of papillary thyroid
carcinoma (PTC) has been increasing over the last decades (1-
3). It has also been reported that differentiated thyroid cancer
is more common in women and is the second most common
cancer diagnosed during pregnancy and the postpartum period
with a prevalence of 14 per 100.000 live births (4-6). However,
there are conflicting results and opinions in the literature
related to PTC-pregnancy interaction and optimal timing of
surgical and medical intervention (7-13).

Another critical issue of the “PTC-pregnancy interaction” is the
management of pre- and post-operative thyroid gland problems
(14-16). Treatment of hyperthyroidism is important in order to
avoid fetal hypothyroidism (14,15). However, drug selection

is also important because there is an increased risk of birth
defects among methimazole users (14,16). Propylthiouracil,
which is relatively hepatotoxic, is preferred in early pregnancy
because of the possible teratogenicity of methimazole (14).
On the other hand, management of hypothyroidism is critical
in order to reduce the incidence rate of miscarriage and to
maintain normal fetal brain development (14). The effects
of radioactive iodine (RAI or [-131) therapy on gonads and
pregnancy outcomes must also be carefully considered in
patients with PTC (12,13).

Recently, it has been reported that high levels of pro- and anti-
angiogenic factors may be a risk factor for adverse outcomes
via their effect on maternal thyroid function (17). Ectopic
production of B human chorionic gonadotrophin (hCG) by
PTC cells must also be considered in clinical practice (18).
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Thus, PTC and PTC-related changes may be critical both from
the maternal and the perinatal morbidity/mortality rate point
of view. In this clinical report, we analyzed medical/obstetric
histories and the clinical features of 8 pregnancies with PTC.

Material and Methods

Our institution’s pregnancy-associated cancer database,
which consisted of 110 patients whose cancer was diagnosed
between 2002 and 2015, was retrospectively evaluated (19).
Eight PTC survivors were found to be eligible for the study. All
of the patients received bilateral total thyroidectomy and were
given RAI therapy after surgery as indicated (20).

Clinical features, treatment modalities and pregnancy/perinatal
outcomes were evaluated and compared with 45 patients as a
control group who were randomly assigned from the institutional
perinatal medicine database, which included all pregnancies
followed in the clinic. The evaluated parameters included
patients’ age, obstetric history, mode of delivery, gestational
week (day) at delivery, birthweight, APGAR scores at the 15t, 5th,
and 10th minute, and the Beksac et al. (21,22) obstetrics index
(BOI). The BOI is an index for the assessment of risk levels of
high-risk pregnancy groups, which is (number of living children
+ 7/10)/Gravida. BOIp is the calculation of the index during the
course of the last pregnancy (the perinatal outcome of the last
pregnancy is not considered during the calculation).

Statistical analysis

The Statistical Package for Social Sciences version 17 (IBM SPSS
Statistics, USA) was used for data analysis. Pearson’s chi-square
and Fisher’s exact tests were used for categorical variables, and
the Mann-Whitney U and t-test was used for continuous variables.

Table 1. Demographic and clinical features of patients

The last pregnancy of each patient was considered for evaluation.
Sample size calculations were performed using G*Power v3.15
general power analysis program. We used 0.5 effect size, 0.8
power, and 5% level of significance (alpha) for calculations (23).

Results

Demographics and clinical features of each group are given in
Table 1. Table 2 shows obstetric history, BOI, gestational day
of delivery, pregnancy outcome, birthweight of the fetus, and
obstetric complications of the last pregnancy of each patient.
All patients received thyroid hormone replacement therapy
after their respective surgery/management (gestational and
teratologic risks of the drugs were considered in all cases with
necessary precautions). All patients were alive and disease
free at the time of retrospective evaluation. All patients became
pregnant within the first year after RAI therapy.

The mean age in the thyroid cancer group was 34.3 years,
which was statistically significantly higher than the control
group, which was 29.8 years (p=0.013). We found that the
cesarean section rate was higher in the thyroid cancer group
(p=0.054,) which was 62.5% of the cases. We also found that
the 1-minute and 5-minute APGAR scores were statistically
significantly lower in the cancer group (p=0.022 and p=0.03,
respectively). The mean interval between cancer treatment
and pregnancy was 4.5+3.11 years (range, 1-11 years).

In this clinical series, 7 of 8 patients delivered (five by cesarean
section and two by vaginal delivery), and one pregnancy ended
with spontaneous abortion. One neonate had corpus callosum
agenesis (the family refused to have induced abortion) and
was delivered vaginally. Neonates of a twin pregnancy were
delivered by cesarean section at the 37th gestational week (in

Characteristics of patients

Thyroid cancer group (n=8) | Control group (n=45) p value

Age [mean (minimum-maximum)] 34.3 (29-39) 29.8 (20-44) 0.013**
Gravidity [median (minimum-maximum)] 2 (2-5) 2(1-9) 0.128%*
Parity [median (minimum-maximum)] 1(1-2) 1 (0-6) 0.135%*
Abortion [median (minimum-maximum)] 0 (0-3) 0(0-3) 0.705%*
Living child [median (minimum-maximum)] 1(0-2) 1 (0-6) 0.32] %
BOI [median (minimum-maximum)| 1.13 (0.26-1.16) 1.16 (0.46-1.31) 0.099%*
BOIp [median (minimum-maximum)] 0.66 (0.16-0.77) 0.44 (0.16-0.77) 0.670%*
Gestational day at birth [median (minimum-maximum)] 266 (252-268) 271 (200-286) 0.016%*
Cesarean section, n (%) 5 (62.5%) 15 (33.3%) 0.054 %3
Birthweight (mean * standard deviation) 3051+886 3195+566 0.599*
APGARI [median (minimum-maximum)] 7.5 (7-8) 9 (4-10) 0.022%*
APGARS5 [median (minimum-maximum)] 8.5 (8-9) 10 (0-10) 0.030%*
APGARI10 [median (minimum-maximum) ]| 10 (10-10) 10 (0-10) 0.936%*

the course of the last pregnancy

*: Independent samples t-test, **: Mann-Whitney U test, ***: Pearson’s chi-square test, BOI: Beksag¢ obstetrics index, BOIp: Beksag obstetrics index during
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vitro fertilization twin; 2060 and 2060 g male neonates) with
no complications. One patient was preeclamptic and delivered
a 1900 g female neonate at the 36th gestational week (this
neonate was discharged from the intensive neonatal care unit
with no complications).

There was no statistically significant difference between the
control and study groups in terms of birthweight (3195+566
g and 3051 +886 g, respectively), and the gestational week at
delivery was lower in patients with cancer (266 days vs 271
days; p=0.016). We believe that this finding is not critical in
clinical practice. The obstetric history and perinatal outcomes
of previous pregnancies of both groups were evaluated using
BOIp and no statistical differences were observed.

Discussion

Thyroid cancer, with an incidence of 9 per 100.000 persons per
year (24), has seriously increased over the last two decades,
mainly due to the papillary type (1,2). It has also been reported
that differentiated thyroid cancer is more common in women
and is the second most common cancer diagnosed during
pregnancy and the postpartum period with a prevalence of 14
per 100,000 live births (4-6). Several studies have suggested an
association between PTC and reproductive variables such as
estrogen and hCG (2,6).

The “Pregnancy-PTC” interaction is full of controversies. hCG,
which is a weak thyroid-stimulating hormone agonist, may
sometimes be secreted by PTC cells (18,25). On the other hand,
various growth factors and pro- and anti-angiogenic factors
may influence perinatal outcome via thyroid (dys) function
(17). Some authors reported that pregnancy had no effect on
PTC, whereas others suggested that PTC may progress during
pregnancy (9,10). However, there is a consensus about the

timing of surgery when PTC is diagnosed during pregnancy
(7,8,26). Surgery can be delayed until after delivery in appropriate
patients. It has been reported that I-131 therapy may result in
transient ovarian dysfunction, but subsequent pregnancies are
safe without any significant consequence to perinatal outcome
(12,13). In our study, we have shown that pregnant women with
thyroid cancer history are older than the general population.
Actually, this finding is not surprising because most women
should be in remission or disease free before getting pregnant
for better maternal and fetal outcomes. The long treatment
period and awareness the fetal teratogenic effect of medication
seems to force women to delay their pregnancies. We believe
that pregnancy planning should be postponed until after having
proper PTC treatment due to these uncertainties.
Cancer-related worry is very important for patients with PTC
who want to become pregnant (27). On the other hand, stress
is an important determinant for patients whose PTC diagnosis
was made during pregnancy (28). Waiting for surgery is another
problem to be managed during pregnancy due to long wait
times (29). Our findings demonstrate that PTC survivors might
be encouraged to become pregnant if they are willing to do so
even when considering the facts mentioned above.

The effect of PTC on pregnancy needs to be studied. There are no
case-control prospective studies on the effect of PTC on obstetrics/
perinatal complications. In our case series, we demonstrated
that 1-minute and 5-minute APGAR scores were lower in PTC
survivors and the cesarean section rate is higher in this group of
patients compared with the control group. PTC-related immune
and metabolic changes may be responsible for the inflammatory
changes at the materno-fetal interface (injury of the cellular
components of the intervillous space) and this might be the reason
of impaired fetal perfusion going together with stress-intolerant

Table 2. Pregnancy outcome variables of patients with thyroid cancer
Age | Obstetric | BOI BOIp | Gestational | Pregnancy Birth weight | Obstetric Interval between
history time at outcome (grams) complication | cancer treatment and
birth (day) pregnancy (year)
1129 G2P1AQL1 1.157 0.657 | 259 Healthy neonate 3240 - 2
36 G2P1AOL1 1.157 0.657 | 266 Healthy neonate 4400 -
3|33 G2P1AOL1 1.157 0.157 | 259 IVF pregnancy; 2060/2060 -
healthy neonates
4 |38 G2P1AOL1 | 0.657 0.657 | 266 Congenital 3110 - 3
abnormality
32 G2P1AOL1 1.157 0.657 | 252 Healthy neonate 1900 Preeclampsia 1
39 G5P1A3L1 | 0.263 0.263 |42 Abortus - Repeated 11
abortions
7133 G3P2A0L2 | 1.104 0.771 | 268 Healthy neonate 3770 -
8 | 34 G3PIAIL1 | 0.771 0.438 | 266 Healthy neonate 2660 -
BOI: Beksag obstetrics index, BOIp: Beksag obstetrics index during the course of the last pregnancy, IVF: In vitro fertilization
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babies, increased cesarean section rates, and low APGAR scores.

All

these factors and patient-specific surgical/medical

treatment modalities necessitate a patient-specific antenatal
care program and careful perinatal surveillance.
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Abstract

Objective: To compare metaphase II (MI) rate, fertilization rate, and embryo quality with dual trigger gonadotropin-releasing hormone agonist
(GnRH) and normal dose human chorionic gonadotropin (hCG) versus a normal dose hCG trigger in antagonist intracytoplasmic sperm injection
(ICSI) cycles of poor ovarian responders.

Material and Methods: Patients defined as poor ovarian responders according to the Bologna criteria who underwent ICSI with GnRH
antagonist protocol and triggered with dual trigger or hCG alone for oocyte maturation. Main outcome measures were MIl rate, fertilization rate,
and embryo quality.

Results: Total gonadotropin doses and E, levels on trigger day were higher in the hCG trigger group. There were no significant differences with
regard to implantation rate (p=0.304), biochemical pregnancy rate (p=0.815), clinical pregnancy rate (p=0.378), and ongoing pregnancy rate
(p=0.635) between the groups.

Conclusion: Dual trigger of oocyte maturation with GnRH agonist and normal dose hCG in poor responders does not demonstrate improved

oocyte maturation, clinical pregnancy, and ongoing pregnancy rates. (J Turk Ger Gynecol Assoc 2018; 19: 98-103)
Keywords: Dual trigger, intracytoplasmic sperm injection, poor responders
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Introduction

Poor ovarian response (POR) is known as the decrease of
fecundity. The first systematic definition of POR was identified
as the Bologna criteria in 2011 by The European Society of
Human Reproduction and Embryology (1). Patients with
POR have very poor outcomes despite improving treatment
modalities such as the use of different stimulation protocols or
adding adjuvant therapies (2).

Human chorionic gonadotropin (hCG) is almost always used to
trigger final oocyte maturation and is required to pick-up mature
oocytes from stimulated ovaries in in vitro fertilization (IVF)
and intracytoplasmic sperm injection (ICSI) cycles. After the
administration of gonadotropin-releasing hormone agonist (GnRH)
antagonists in IVF/ICSI cycles, triggering with GnRH agonists
and other methods (double trigger and dual trigger) has been

introduced (3-6). These triggering methods provide the release
of endogenous follicle-stimulating hormone (FSH) and luteinizing
hormone (LH) surge like in the natural cycle for the maturation of
follicles. “Dual trigger” was first introduced by Shapiro et al. (6) in
co-treated patients with GnRH antagonist cycles for the purpose
of Ovarian Hyperstimulation syndrome (OHSS) prevention.
Besides prevention of OHSS, Lin et al. (7) demonstrated improved
implantation, clinical pregnancy, and live-birth rates in normal
responders using the dual trigger regimen.

Even though benefits were shown when using the dual
triggering regimen in high-responder and normal-responder
patients or having oocyte immaturity, few studies have been
performed to show the effects when using this regimen in the
poor-responder population (7-14).

The aim of the present study was to analyze whether the dual
trigger in POR might improve ICSI cycle outcomes.
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Material and Methods

This case-control study was approved by the institutional ethics
committee. A total of 47 ICSI cycles in which a dual trigger was
used for final oocyte maturation were performed from March
2015 until July 2015. Moreover, a review of medical records from
May 2012 through April 2014 was performed for poor responders
who were triggered with hCG. Controls included 62 ICSI cycles.
Both cases and controls were recruited consecutively.

Participants and treatment protocol

All patients who fulfilled the criteria defined by the European
Society of Human Reproduction and Embryology consensus in
2011 and underwent ICSI cycles with GnRH antagonist were
considered eligible (1). The Bologna criteria for poor responders
was defined as the presence of two of the following features:
1) Increased maternal age (40 years) or other risk factors for
POR, 2) A previously demonstrated POR (<3 oocytes with a
conventional stimulation protocol), 3) An abnormal ovarian
reserve test results (i.e., antral follicular count <5-7 follicles
or anti-Miillerian hormone <0.5-1.1 ng/mL) (1). Patients with
other infertility factors were excluded from the study.

Patients underwent controlled ovarian hyperstimulation
with the multi-dose GnRH antagonist and with a starting
gonadotropin (recombinant FSH or human menopausal
gonadotropin) dose of =300 IU, which were administered
from the second day of the cycle. GnRH antagonist (Ganirelix;
Merck Sharp and Dohme) was started 0.25 mg subcutaneously
from the day that the diameter of the leading follicle reached
=14 mm or serum estradiol (E,) reached >350 pg/mL, until
the day of the trigger. Patients were excluded from the study
whose cycles were cancelled because of unresponsiveness to
the gonadotropins. Cases were triggered with a combination
250 mcg choriogonadotropin alpha (Ovitrelle; Merck) plus 0.2
mg triptoreline acetate (Gonapeptyl; Ferring) subcutaneously
when follicles reached =17 mm in diameter. Controls were
triggered only with 250 mcg choriogonadotropin alpha when
follicles reached =17 mm in diameter. Serum E, levels were
assessed on the day of the trigger. Transvaginal ultrasound-
guided oocyte picks up was performed 35 hours after
triggering.

Luteal phase supplementation was provided by daily
administration of 90 mg vaginal progesterone gel (Crinone;
Serono) from the day after oocyte pick up until either a
negative pregnancy test or 10 weeks of gestation. If patients had
embryos after oocyte retrieval, transfer day and the number of
transferrable embryos were assessed according to embryo
quality and number of embryos. One proficient physician
transferred whole embryos that were at the cleavage stage.
Embryo quality was based on cleavage and morphology scores

assessing the size equality and percentage of the fragmentation
rate of the cells, as described by Veeck (15).

Serum B-hCG level was measured 14 days after embryo transfer
and positive pregnancy was defined above the level of >5 IU/L.

Outcome variables

The primary outcome was MII, fertilization and top-quality
embryo rates. Secondary outcomes were clinical and ongoing
pregnancy rate. Clinical pregnancy was defined as the presence
of a positive heart beat after 4 weeks of positive pregnancy.

Statistical analysis

Statistical analyses were performed using the NCSS (Number
Cruncher Statistical System) 2007 (Kaysville, Utah, USA). Data
are presented as mean, standard deviation, median (range),
ratio, minimum and maximum. Student’s t-test was used to
compare parametric data and the Mann-Whitney U test was
used to compare non-parametric data. Qualitative clinical
outcomes were examined using Fisher’s exact test. P<0.05
was considered statistically significant.

Results

The baseline characteristics are shown in Table 1. In the
hCG trigger group, day 3 FSH (9.6+5 vs 11%3.7, p=0.006)
was significantly higher than the dual trigger group. Other
characteristics did not significantly differ between the dual
trigger group and the hCG trigger group.

In terms of the cycle characteristics of the two groups, total
dose of gonadotropins (3165.4+1124.2 vs 3839.5+805.5 IU,
p=0.001) and E, on trigger day (647.5+361.9 vs 923.9+603.1
pg/mL; p=0.017) were significantly higher in the hCG trigger
group. Other parameters did not significantly differ between
the dual trigger group and the hCG trigger group (Table 2).
Dual trigger group compared with hCG trigger group with
regards to implantation rate, biochemical pregnancy rate,
clinical pregnancy rate, and ongoing pregnancy rate. There was
no statistically significant differences between ICSI outcomes
(Table 3). We detected no OHSS in either group.

Discussion

This case-control study assessed the effect of dual triggering
through an antagonist stimulation protocol in poor responder
women undergoing ICSI cycles. Although total gonadotropin
doses and E, levels on the trigger day were higher in hCG
trigger group, the results of this study suggest there was no
clinical difference when a dual trigger was used instead of an
hCG trigger in poor responder women.

hCG triggers are used conventionally in IVF/ICSI cycles.
Although this technique is thought to be successful, researchers
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are investigating new tools to prevent OHSS and to improve the
extent of mature oocytes obtained.

The GnRH agonist trigger was first introduced by Gonen et al.
(3). Triggering with a GnRH agonist causes the release of both
FSH and LH a natural cycle flares up, which is considered to be
more physiologic. A Cochrane meta-analysis showed triggering
with GnRH agonist instead of hCG was an acceptable method by
transferring freeze/thaw embryos compared with conventional
trigger in fresh cycles. The GnRH agonist trigger had similar live
birth rates with a substantial reduction in OHSS rates (16). After
an agonist trigger was defined, triggering with hCG and FSH
concomitantly showed the improvement of oocyte maturation
and fertilization in a previous study (17). GnRH receptors were
identified in the endometrium, in preimplanted embryo, and in
ovarian granulosa cells other than in the pituitary, and ovulation
has been regulated by GnRH (18-20). Moreover, Raga et al.
(21) showed that a GnRH agonist improved preimplantation
embryonic developments in a murine model, independent of
FSH.

The dual trigger was first introduced by Shapiro et al. (6). Despite
there being a scarcity of studies that investigated the impact of
a dual trigger in the literature; a dual trigger with standard dose
hCG provided higher oocyte retrieval numbers (7,12), higher
numbers of retrieved M2 oocytes (7,12), higher M2 oocyte rates
(7,22), higher numbers of cryopreserved embryos (7,23); and
improved implantation (7), clinical pregnancy (7,14) and live
birth rates (7) in normal responder patients.

In our study, we hypothesized that a GnRH agonist and release
of FSH due to a GnRH agonist flare up might have dual influence
and may enhance oocyte quality, M2 oocyte rate, fertilized
oocytes, and embryo quality, without affecting endometrial
receptivity and implantation in poor responders. However, we

found no differences in M2 oocyte retrieval, M2 oocyte rates,
number of total oocytes retrieved, fertilized oocytes, fertilization
rates, top and good quality embryos, and top-quality embryo
rates between the dual trigger group and the hCG trigger group.
Despite an enhancement of IVF/ICSI outcome when triggering
with dual triggers in normal responder patients, the lack of
difference between these parameters may depend on the
reason of an underlying oocyte dysfunction. Aneuploidy and
poor oocyte maturity is still the main problem needed to be
solved in poor responder patients (24).

Although GnRH agonist triggers have been shown to induce
oocyte maturation, low pregnancy and increasing miscarriage
rates were associated with luteal phase insufficiency (25,26).
Intensive luteal E; and progesterone were used to provide
luteal phase support but results were conflicting. Babayof et al.
(27) used this protocol first in patients at high risk for OHSS
and this study showed poor reproductive outcomes. This result
may be due to their low number of patients. In a previous
prospective randomized study, Engmann et al. (28) found
similar implantation and clinical pregnancy rates in patients at
high risk for OHSS undergoing IVF. Despite using intensive luteal
support, a retrospective study showed decreased implantation
and pregnancy rates in OHSS patients with high risk (29). Other
methods to support the luteal phase with GnRH agonist trigger
include the use of hCG after the GnRH agonist trigger and dual
trigger. Modified luteal phase support with hCG after a GnRH
agonist trigger has shown similar results in implantation, and
clinical and ongoing pregnancy rates compared with hCG (30).
In the dual trigger method, hCG prevents the luteolytic effect
of GnRH agonist and provides adequate luteal phase support
(6). Although the implantation and pregnancy rates were not
significantly different in normal responder patients undergoing

Table 1. Comparison of the dual trigger and human chorionic gonadotropin trigger: demographic characteristics

Total (n=109) Dual trigger (n=47) | hCG trigger (n=62) |p

Age (year) Mean = SD 35.6+3.9 35.3+4.1 35.8+3.8
Min-max (Median) 27-47 (36) 27-47 (36) 27-44 (36) 04952

BMI (kg/m?) Mean + SD 25.4%2.5 25.9+2.3 25x2.7 0.0802
Min-max (Median) 19.78-30.86 (26.1) 19.78-29.62 (26.3) 20.28-30.86 (25.1)

Durationof infertility (years) Mean = SD 7.7£5.7 8.2+5.5 7.2+5.8 0.951b
Min-max (Median) 1-25 (6) 1-20 (7) 1-25 (5)

Number of antral follicle counts | Mean + SD 4.8+1.7 5+1.8 4.7+1.7 0.203b
Min-max (Median) 1-8 (5) 2-7(6) 1-8 (5)

Basal FSH (IU/L) Mean = SD 10.4+4.3 9.6+5 11+3.7 0.006%%b
Min-max (Median) 3.1-26.1 (9.57) 3.05-26.1 (8.7) 4.2-21 (10.3)

Basal E, (IU/L) Mean + SD 64.1+64.8 51.4x32.4 73.7+80 0.132b
Min-max (Median) 11.8-472 (45.3) 20-206 (44) 11.8-472 (48)

a; Student’s t-test; P: Mann-Whitney U test; *: p<0.05; **: p<0.01; SD: Standard deviation; hCG: Human chorionic gonadotropin; BMI: Body mass index;

FSH: Follicle-stimulating hormone; E,: Estradiol; Min: Minimum; Max: Maximum
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Table 2. Comparison of the cycle characteristics between the dual trigger and human chorionic gonadotropin

trigger
Total (n=109) Dual trigger (n=47) hCG trigger (n=62) pP
Duration of stimulation (day) Mean =+ SD 8.5+1.9 8.5+2.1 8.5+1.7 0.935
Min-max 4-13 (8) 4-13 (9) 6-13 (8)
(Median)
Total dose of gonadotropins Median = SD 3548.9+1008.6 3165.4x1124.2 3839.5+£805.5 0.001%*
v Min-max 1200-5850 (3600) 1200-5550 (3000) 1800-5850 (3600)
(Median)
E, on trigger day (pg/mL) Mean = SD 804.7+529.3 647.5+361.9 923.9+603.1 0.017*
Min-max 169-2812 (696) 169-1506 (547) 238-2812 (721.5)
(Median)
Number of M2 oocytes Mean + SD 2+1.5 1.7x1.4 1.9%1.5 0.423
retrieved Min-max 0-6 (1) 0-5 (1) 0-6 (2)
(Mediyan)
MII rate Mean = SD 0.8+0.3 0.8+0.3 0.8+0.3 0.384
Min-max 0-1(1) 0-1(1) 0-1(0.7)
(Median)
Number of total oocytes Mean + SD 24x1.7 2.2+1.6 2.6x1.8 0.227
retrieved Min-max 0-8(2) 0-6 (2) 0-8 (3)
(Median)
Number of fertilized oocytes Mean + SD 1=x1.2 1+1.01 1.1x1.3 0.778
Min-max 0-5 (1) 0-4 (1) 0-5 (1)
(Median)
Number of top quality embryos | Mean * SD 0.3+0.5 0.3+0.5 0.4x0.5 0.607
obtained Min-max 0-1(0) 0-1(0) 0-1(0)
(Median)
Number of good quality Mean + SD 0.9+0.7 0.9%+0.7 0.8+0.7 0.643
embryos obtained Min-max 0-2 (1) 0-2 (1) 0-2 (])
(Median)
Top quality embryo rate Mean + SD 0.2x0.4 0.2x0.3 0.3x0.4 0.522
Min-max 0-1 (0) 0-1 (0) 0-1 (0)
(Median)
Transfer day Mean + SD 2.5x0.7 2.6+0.8 2.4%0.6 0.206
Min-max 1-5(2) 2-5(3) 1-3(2)
(Median)
Number of embryos transferred | Mean + SD 1.3+0.5 1.2+0.4 1.3+0.5 0.598
Min-max 1-2 (1) 1-2 (1) 1-2 (1)
(Median)

Max: Maximum

b: Mann-Whitney U test; *: p<0.05; **: p<0.01; E,: Estradiol; SD: Standard deviation; hCG: Human chorionic gonadotropin; MII: Metaphase II; Min: Minimum;

Table 3. Comparison of the standard and dual trigger methods

Dual trigger hCG trigger P
Fertilization rate (%) 41.6 (42/101) 43 (67/156) 0.829¢
Implantation rate (%) 3.2 (1/31) 9.3 (4/43) 0.3044d
Biochemical pregnancy rate (%) per transferred cycle 16 (4/25) 12.1(4/33) 0.815¢
Clinical pregnancy rate (%) per transferred cycle 4 (1/25) 12.1(4/33) 0.378¢
Ongoing pregnancy rate (%) per ET 3.2 (1/31) 7 (3/43) 0.635¢

¢: Pearson’s chi-square; d: Fisher’s exact test; ET: Essential thrombocythemia
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ICSI in a previous randomized controlled study, other reports
showed promising pregnancy results (7,8,14,23). In our study,
implantation and clinical and ongoing pregnancy rates were not
statistically significant. According to the previously mentioned
studies, luteal phase deficiency was not a concern in dual trigger
cycles. However, the lack of difference between implantation,
clinical and ongoing pregnancy rates in our study might be due
to our patient population who were all poor responders.

A limitation of this study is that it was underpowered regarding
the implantation rate, biochemical pregnancy rate, clinical
pregnancy rate, and ongoing pregnancy rate due to the low
poor responder population in our clinic. Another limitation is
that the hCG trigger group was recruited retrospectively.

In conclusion, no statistical significance was found between
a dual trigger and conventional hCG trigger. However, larger
prospective randomized controlled studies are needed to
evaluate whether a dual trigger enhances oocyte maturation
and improves ICSI outcome in poor responders.
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Abstract

Cancer during pregnancy is a particularly challenging complication. The incidence has increased in recent years due to childbearing at advanced
maternal ages due to career choices and/or the development of reproductive technology. Approximately two thirds of cancer cases during
pregnancy comprise invasive cervical cancers and breast cancer. Cancer during gestation is characterized by a need for specialized treatment
due to major changes in the hormonal profile (estrogen-progesterone), metabolism (enhancement of anabolism), hemodynamic changes
(hyperdynamic circulation), immunologic changes (cell-mediated and humoral immunity), and increased angiogenesis (increased blood flow
towards the uterus). Moreover, the management of such patients is based on the trimester of pregnancy, type and stage of cancer, and informed
consent of the mother based on her wishes. The optimal treatment of cancer during pregnancy remains elusive because there are limited data
from retrospective studies with small samples. As a result, it is crucial that data regarding survival of the women and long-term follow-up of the
children from different cancer centers and registries are shared. This need is dictated by the fact that the incidence of cancer during pregnancy
will continue to rise as child-bearing age continues to increase. (J Turk Ger Gynecol Assoc 2018; 19: 104-10)
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Introduction The aim of our narrative review was to discuss the current

management of pregnant women who are diagnosed as having
The incidence of cancer during pregnancy is between 1/1000-

1/1500 gestations (1). Importantly, the incidence has increased
in recent years due to childbearing at advanced maternal age Methods
due to career choices and/or the development of reproductive
technology. Approximately one third of cancer cases during
pregnancy comprise invasive cervical cancers, another third
of hematologic malignancies (lymphoma, leukemia), and the
remaining third is mostly breast cancer (2). Cancer during
gestation is characterized by a need for specialized treatment
due to major changes in the hormonal profile (estrogen-
progesterone), metabolism (enhancement of anabolism),

cancer based on the available current literature.

Data sources

An extensive electronic search was performed in PubMed
(02/04/2018) and Scopus (02/04/2018). The adopted
search strategy included the combination of the following
keywords: cancer/carcinoma and/or pregnancy/gestation and
management/treatment. In order to retrieve additional studies,

hemodynamic  changes  (hyperdynamic circulation), the references of the included studies were also searched.
immunologic changes (cell mediated and humoral immunity), Studies written in languages other than English were not
and increased angiogenesis (increased blood flow towards included. The literature search had a limitation in the search
the uterus) (3). Moreover, the management of such patients is range, only studies written after 1990 were considered eligible
based on the trimester of pregnancy, type and stage of cancer, for this review. Eighteen studies were eligible to be included in
and informed consent of the mother based on her wishes. our review. Studies reporting data on management of patients
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with cancer during pregnancy were regarded as eligible for this
review. Abstracts, conference papers, book chapters, animal
studies, commentaries, editorials, as well as review articles
were excluded from this review.

Breast cancer in pregnancy

Breast cancer is thought to be associated with gestation if
it is diagnosed during or within one year of pregnancy. The
incidence is 1/3000 gestations, and the average age at which
it presents is 32-38 years (4). Importantly, it has been shown
that the prognosis is worse if the diagnosis is made during
lactation. The physiologic changes in the morphology of
the mammary glands (engorgement of the breast) during
pregnancy contribute to delayed diagnosis. Cancer during
gestation can be diagnosed through mammogram; however,
the false negative rate is high (around 25%) due to the
increased density of the breast. For this reason, a biopsy of
any palpable mass is essential to achieve early diagnosis.
The level of radiation in diagnostic mammography is too low
to harm the embryo. In addition, ultrasonography (USG)-
guided biopsy is of paramount importance for diagnosis.
Genetics play a major role, especially in BRCA1 and BRCA2
carriers.

Regarding treatment, the literature does not suggest a better
prognosis if a pregnancy is terminated (5,6). Treatment is the
same as in patients who are not pregnant. Small tumors are
treated by lumpectomy, whereas larger tumors are managed
by modified radical mastectomy and axillary lymph node
dissection. In recent years, the role of the sentinel lymph
node has also been under consideration in order to
minimize the extent of dissection. According to Balaya et al.
(7), the blue dye injection has a theoretical 2% anaphylactic
shock rate. However, Tc-99m injection at a dose of 12.1-
18.5 mBq is safe for the fetus and the obstetric outcome.
Adjuvant chemotherapy can be initiated after 16 weeks’
gestation, following the completion of organogenesis, while
radiation is delayed until after delivery, despite evidence
that radiation of the axilla or chest could be safe after the
1st trimester (8,9). External beam radiation can be used
whenever the fetus can be exposed to secondary radiation
due to head leakage, scatter from the machine, and scatter
produced inside the patient (10). Appropriate selection of
irradiation parameters and different shielding devises can
minimize the risk. It seems that overall survival of patients
with breast cancer diagnosed during pregnancy is worse
compared with prior pregnancy controls as a principal result
of a possible delayed diagnosis. The 5-year survival depends
on cancer stage ranging from 85% in stage I down to 5% in
stage IV (9).

Vulvar and vaginal pre-invasive and invasive
lesions

Warts and intraepithelial lesions of the squamous epithelium
(SIL) tend to increase in size during pregnancy. In most cases, no
treatment is recommended unless the lesions are symptomatic
(11). These lesions regress following delivery. Alternative forms
of treatment are imiquimod (Aldara™), 5-FU, trichloroacetic
acid, podophyllin, removal by laser ablation, surgical removal,
loop electrosurgical excision procedure (LEEP) or cryotherapy
(12).

Diagnosis of vulvar cancer during pregnancy is especially rare
because it is more common in postmenopausal women, with
the average age of diagnosis being 60-70 years. However, the
literature describes 37 cases of vulvar cancer diagnosed during
pregnancy (13,14). A systematic review of the literature shows
that the mean age during diagnosis was 30.7 years old, three out
of four women were diagnosed as having vulvar mass/swelling
and more than 50% during the second trimester. Squamous
histology was found in the majority of cases (13). Surgical
removal is recommended (wide excision with unilateral or
bilateral inguinal lymph node dissection) during the second or
third trimester, more commonly before 36 weeks’ gestation,
in order for the wound to heal prior to delivery. Importantly,
hemostasis is often challenging due to increased vascularity.
The majority of cases result in excellent pregnancy outcomes;
however, delayed diagnosis and management affect disease-
free and overall survival (13).

The management of vulvar cancer in pregnancy does not differ
from that in a non-pregnant patient and consists of radical
vulvectomy and groin lymph node dissection when the depth of
invasion is >1 mm. A systematic review concluded that in 72%
of cases, the preferred procedure by gynecologic oncologists
was radical vulvectomy, which was usually performed post-
partum (59.3%). Less commonly, the procedure may also be
performed during the second trimester, although only one
patient underwent surgery in the first trimester (15). The
majority of patients (95%) underwent bilateral inguinal femoral
node dissection in the postpartum period. Regarding sentinel
node biopsy with Tc-99m (no blue dye), only one such case has
been reported in which there was no harm to the fetus (16).
Pre-invasive and invasive lesions of the cervix during pregnancy
The prevalence of human papilloma virus in women aged from
14 to 59 years is 42.5% (17). Regarding pre-invasive lesions of
the cervix, 2-6.5% of cervical intraepithelial neoplasia (CIN)/
squamous intraepithelial lesion (SIL) cases present during
gestation; 10-50 cases of cancer have been reported per 100,000
gestations (18). In addition, 1.9% of microinvasive cancer cases
are diagnosed during pregnancy (19). Pap smears as well as
colposcopy should be performed as a routine examination
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for the diagnosis of pre-invasive lesions during pregnancy.
During pregnancy, hypertrophy of the glandular epithelium is
observed, resulting in the translocation of the transformation
zone to the ectocervix. In addition, the increased vascularity,
engorged cervix, and glandular hyperplasia make diagnosis
through cytology and colposcopy challenging. There is a
characteristic purplish hue due to the increased vascularity as
well as a hypertrophy of the glandular epithelium and edema
of the cervix. However, indications for colposcopy remain the
same in pregnancy.

According to the literature, 0.4-10% of CIN II-IIl cases develop
into invasive cancer (20). Conversely, 47-74% of cases regress
(20-22). A conservative approach of pre-invasive lesions is
necessary in order to avoid complications such as preterm
labor. As a result, the patient should be monitored every 6-8
weeks, colposcopy should be performed every 12 weeks,
and the patient should be reassessed 12 weeks after delivery
(23,24). Treatment should be delayed until after delivery.
During pregnancy, cone biopsy is recommended in patients
who are suspected to have invasive cancer. However, an Israeli
study suggested that LEEP during the first 15 weeks of gestation
was safe and reconsideration of guidelines was proposed
(25). More specifically, with a non-satisfactory colposcopy/
Pap smear, adenocarcinoma in situ and microinvasive
cancer are indications for a cone biopsy (24). Cone biopsy is
performed during the 14-20th weeks of gestation. Postoperative
complications include miscarriage (5%) and bleeding (9%)
(24). Diagnostic examinations include magnetic resonance
imaging (MRI) of the abdomen (use of computed tomography
is limited during pregnancy), chest X-ray, carcinoembryonic
antigen levels, cystoscopy, and rectal colonoscopy in order
to achieve a complete staging. Counseling by a gynecologist
oncologist is also recommended.

The appropriate treatment is often individualized and depends
on whether the patient wishes to conserve her fertility,
staging, and gestational age. More specifically, continuation of
pregnancy until fetal lung maturity is achieved is suggested in
stage I disease at 20 weeks’ gestation and over. For stage A1,
cone biopsy is preferred with no additional treatment required
(1.2% risk of lymph node metastases), with vaginal delivery
being the preferred mode of delivery (23). For stage 1A2, cone
biopsy combined with pelvic lymph node dissection during
pregnancy and excision of the cervix immediately following
delivery is recommended (19). With regards to stage IA2 and
IIA, a C-section followed by radical hysterectomy and lymph
node dissection is recommended. Often, transposition of the
ovaries out of the range of radiation, in order to conserve
ovarian function is considered (26).

In a recent study by Vercellino et al. (27), laparoscopic pelvic
lymphadenectomy was performed on 32 patients in their first

and second trimester. The median number of excised lymph
nodes was 14 (range, 8-57), and it was concluded that the
optimal time for operation was prior to 22-24 weeks’ gestation.
In addition, no intraoperative complications were reported.
Radiation is the first choice in stage IIB or above (26). Prognosis
of cervical cancer is not affected by gestation. Twenty percent
of cases are diagnosed due to post-coital bleeding, and 63% do
not present with an abnormal Pap smear (19). Mortality is low,
and the survival rate is up to 95%.

In a recent cohort study by Bigelow et al. (28), a planned
C-section was the preferred delivery method in cases of
confirmed malignancy; vaginal deliveries performed on patients
with microinvasive cancer or an unconfirmed diagnosis were
not shown to affect disease progression and survival or cause
perinatal complications. Despite these results, the authors
concluded that elective C-section could be suggested as the
optimal management, in view of potential local recurrence and
distal metastasis (29-33).

The same study reported that survival was not affected in cases
were surgical intervention was performed in the post-partum
period, reporting 5-year survival rates comparable to those of
large-population studies (34). Pregnant patients were not found
to have any difference regarding oncologic outcome, despite
the considerable delay between diagnosis and intervention.
Thus, the authors suggested delaying delivery to a gestational
age of 37-39 weeks, especially considering the significant
morbidity and mortality associated with preterm delivery (35-
38). Conversely, a number of recent publications regarding
cervical cancer in pregnancy suggested preterm delivery in
order to initialize treatment earlier (19,35,39). In addition, in a
study by Xia et al. (33), delayed intervention was associated
with decreased survival. However, this study group included a
significant number of patients with malignant disease >4 cm
and aggressive histopathology (33). Similar findings have not
been reported by other studies (40-42).

Regarding chemotherapy, a platinum-based cisplatin is
the preferred agent (50-100 mg/m?2) (19). This may be as
a monotherapy or combined with paclitaxel (175 mg/m2),
bleomycin, vincristine, 5-fluorouracil or vincristine and
bleomycin. Another combination that has been suggested is
paclitaxel and carboplatin (43,44). It has been reported that
chemotherapy should be administered every three weeks, and
delivery should be scheduled at a minimum of three weeks
following the final dose, in order to minimize risks of perinatal
complications (45,46). Regarding intrauterine complications,
it is suggested that chemotherapy should not be administered
during the first trimester, due to risks of miscarriage and
fetal malformation (47). More specifically, in the case of
monotherapy, there is a 7.5-17% risk, and combination therapy
is associated with a 25% risk (48).
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The risks of chemotherapy are immediately correlated with
gestational age. Exposure in weeks 1-2 (implantation phase)
causes lethal mutations due to a direct effect on stem cells,
and exposure between weeks 2 and 8 (organogenesis) affects
the heart, limbs, and neural tube. Finally, exposure after week
8 endangers central nervous system (CNS) development as
well (49). Conversely, a recent study by Kohler et al. (50) on
21 pregnant women undergoing chemotherapy with cisplatin
reported no malformations or incidents of perinatal morbidity
(50). Another study by Kohler et al. (50) found that levels of
platinum in umbilical cord blood and amniotic fluid were
lower than those in maternal blood. The authors formulated
the hypothesis that the placenta provides a possible filtration
mechanism.

Data on neonatal outcomes, following chemotherapy during
the later stages of gestation are scarce, especially regarding
long-term follow-up (51). One study by Amant et al. (52) on
70 patients followed up for a median of 22.3 months reported
no adverse incidents regarding cognitive function. None of
these cases included treatment in the first trimester after
being exposed in utero to chemotherapy (52). Only 25 cases
of neoadjuvant chemotherapy during stage IB1 have been
documented. Again, there are few studies reporting long-term
follow-up (51,53-56).

Endometrial cancer during pregnancy

The incidence of endometrial cancer in women aged below
40 years is very low. The majority of such patients are obese
and diagnosed as having grade 1, stage I disease; however,
women with low body mass index (BMI) (<25 kg/m?2) are
more likely to have more aggressive tumors (clear cell or
serous papillary) and/or more advanced stage (57). Gestation
is a state of naturally increased progesterone, which acts
protectively on the endometrium. It has been hypothesized
that endometrial cancer during pregnancy might be due to an
immature, progesterone-resistant endometrium. Malignancy
may originate from immature basal cells, irresponsive to
hormonal stimulation (58). The literature describes 31 cases of
endometrial cancer stage [ during pregnancy (59). Furthermore,
fertility-sparing progestin therapy (oral medroxyprogesterone
or/and levonorgestrel intrauterine system) is quite common
nowadays in young nulliparous women. Park et al. (60) showed
that pre- and post-treatment BMI <25 kg/m? could positively
affect treatment response and recurrence rates.

Adnexal masses during pregnancy

The total incidence of adnexal masses during pregnancy is 1:500
gestations, and the incidence of ovarian cancer is 1:10,000-
1:50,000 gestations (61,62). Adnexal masses are usually found

incidentally during C-section (1/200-400 C-sections) (63). Of
these, 33% are non-neoplastic (luteal cysts), 63% are benign
(dermoid cyst 36%, serous cystadenoma 17%, mucinous
cystadenoma 8%), 3% are malignant-low malignant potential
and adenocarcinoma, and stromal or sex cord tumors
comprise 1% (64). Germ cell tumors are more frequent in
younger patients (65). However, the incidence of epithelial
ovarian cancer is increasing as maternal age is also on the rise.
The diagnostic tests for ovarian cancer during gestation include
pelvic USG, MRI of the abdomen, chest X-ray, CA-125 (despite
the fact that levels increase during pregnancy and normalize
after 12 weeks gestation), alpha-fetoprotein (AFP), beta-human
chorionic gonadotropin, lactase dehydrogenase, liver function
tests, urea, creatinine, and intraoperative biopsy also plays a
significant role.

Tumors of low malignant potential and non-epithelial tumors
(e.g. sex cord tumors) are usually diagnosed at an early stage
(stage I) (66), for which bilateral salpingo-oophorectomy,
omentectomy and cytology at 16-18 weeks are recommended.
Epithelial ovarian cancer at stage IA is treated with unilateral
salpingo-oophorectomy, omentectomy, and cytology at 16-
18 weeks. Further treatment is not needed and gestation
can proceed safely. With regards to epithelial ovarian cancer
stages IC-IV, chemotherapy should be delayed until after 12-16
weeks’ gestation, and excision of the corpus luteum should
be delayed until after 14 weeks’ gestation (45,67). If diagnosis
is made during the first trimester, pregnancy termination is
recommended, followed by treatment. If the diagnosis is
made during the second or third trimester, chemotherapy
is administered (platine-paclitaxel) initially (63). After fetal
lung maturity is achieved, C-section is performed followed by
surgical tumor debulking.

In the event of suspected or confirmed cancer, surgical
staging is recommended. Epithelial ovarian cancer standard
treatment includes total hysterectomy, bilateral salpingo-
oophorectomy, optimal debulking, followed by 6 cycles of
combined carboplatin and paclitaxel (68). However, ovarian
cancer during pregnancy may be treated more conservatively
with ovarian cystectomy or unilateral salpingo-oophorectomy,
including biopsies. Occasionally treatment will also include
omentectomy, appendectomy, peritoneal biopsies, and pelvic
and para-aortic lymphadenectomy (69). The aforementioned
conservation of the contralateral ovary and uterus may be
considered in stage IA, grade 1 to 2, following surgical staging,
when histology is non-clear cell (70). Following the above, if the
patient desires to continue the pregnancy, chemotherapy may
be either delayed until after fetal lung maturity is achieved, and
initiated after delivery, or administered neoadjuvantly (68,70).
For stage Il or 1V, treatment varies by trimester of gestation. In
the first trimester, if conservation of pregnancy prevents optimal
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debulking, the pregnancy must be terminated due to the risks
of chemotherapy treatment. During the second trimester, the
optimal treatment is unilateral or bilateral oophorectomy,
surgical excision of peritoneal tumors, omentectomy, and pelvic
and para-aortic lymph node sampling and appendectomy. The
above must be followed by initiation of chemotherapy and
term C-section and hysterectomy. Finally, in the third trimester,
chemotherapy after C-section, hysterectomy, and surgical
staging are indicated (70). Several studies have reported on
delaying completion of debulking until a few weeks following
vaginal delivery and administering cycles of platinum-based
chemotherapy. Conversely, other authors recommend a
C-section after fetal lung maturity is achieved (69).

Regarding neonatal outcomes, a number of studies have shown
favorable outcomes following treatment with carboplatin and
paclitaxel combined during pregnancy. As mentioned above,
chemotherapy is not administered during the first trimester
due to the risk associated with the treatment. More specifically,
teratogenesis may occur in up to 25% of cases of carboplatin
treatment; the risk may be as low as 1.3% if treatment is in
the second and third trimesters (71). The prognosis of ovarian
cancer is not affected by gestation.

Cancer during pregnancy is a particularly challenging
complication and the optimal treatment remains elusive
because there are limited data from retrospective studies
with small samples. As a result, it is crucial that data regarding
survival of the women and long-term follow up of the children
from different cancer centers and registries are shared. This
need is dictated by the fact that the incidence of cancer during
pregnancy will continue to rise as child-bearing age continues
to increase.

Author Contributions: Concept - C.I., E.EM., 1.D.G.; Design -
C.I, EEM., ILD.G.; Supervision - C.I, EEEM., 1.D.G.; Materials
- CI, EEM., ID.G.; Data Collection and/or Processing - C.L,
E.EM., LD.G.; Analysis andjor Interpretation - C.I, LD.G.;
Literature Review - E.EM., 1.D.G.; Writer - C.I.,, EEM., 1.D.G.;
Critical Review - C.I., 1.D.G.

Conflict of Interest: No conflict of interest is declared by the
authors.

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

References

1. Esposito S, Tenconi R, Preti V, Groppali E, Principi N. Chemotherapy
against cancer during pregnancy: A systematic review on neonatal
outcomes. Medicine (Baltimore) 2016; 95: €4899.

2. Mahmoud HK, Samra MA, Fathy GM. Hematologic malignancies
during pregnancy: A review. J Adv Res 2016; 7: 589-96.

10.

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Weisz B, Meirow D, Schiff E, Lishner M. Impact and treatment of
cancer during pregnancy. Expert Rev Anticancer Ther 2004; 4: 889-
902.

PDQ Adult Treatment Editorial Board. Breast Cancer Treatment
During Pregnancy (PDQ®): Health Professional Version. PDQ
Cancer Information Summaries [Internet]. Bethesda (MD):
National Cancer Institute (US); 2002-2017 Dec 22.

Basta P, Bak A, Roszkowski K. Cancer treatment in pregnant
women. Contemp Oncol (Pozn) 2015; 19: 354-60.

Keleher AJ, Theriault RL, Gwyn KM, Hunt KK, Stelling CB, Singletary
SE, et al. Multidisciplinary management of breast cancer concurrent
with pregnancy. J Am Coll Surg 2002; 194: 54-64.

Balaya V, Bonsang-Kitzis H, Ngo C, Delomenie M, Gosset M,
Mimouni M, et al. What about sentinel lymph node biopsy for early
breast cancer during pregnancy? J Gynecol Obstet Hum Reprod
2018; 47: 205-7.

Sasidharan R, Harvey V. Pregnancy and breast cancer. Obstet Med
2010; 3: 54-8.

Biglia N, Alessandro Peccatori F. Breast Cancer, Fertility Preservation
and Reproduction. Springer International Publishing; 2015, p. 61-70.
Mazonakis M, Damilakis J. Estimation and reduction of the radiation
dose to the fetus from external-beam radiotherapy. Phys Med 2017;
43: 148-52.

Tseng JY, Bastu E, Gungor-Ugurlucan F. Management of
precancerous lesions prior to conception and during pregnancy: a
narrative review of the literature. Eur J Cancer Care (Engl) 2012; 21:
703-11.

. Yang LJ, Zhu DN, Dang YL, Zhao X. Treatment of condyloma acuminata in

pregnant women with cryotherapy combined with proanthocyanidins:
Outcome and safety. Exp Ther Med 2016; 11: 2391-4.

Matsuo K, Whitman SA, Blake EA, Conturie CL, Ciccone MA,
Jung CE, et al. Feto-maternal outcome of pregnancy complicated
by vulvar cancer: a systematic review of literature. Eur J Obstet
Gynecol Reprod Biol 2014; 179: 216-23.

Hasanzadeh M, Zamiri-Akhlaghi A, Hassanpoor-Moghaddam M,
Shahidsales S. Vulvar carcinoma in pregnant women aged less
than 40 years: case report. Iran J Cancer Prev 2014; 7: 175-8.
Matsuo K, Whitman SA, Blake EA, Conturie CL, Ciccone MA,
Jung CE et al. Feto-maternal outcome of pregnancy complicated
by vulvar cancer: a systematic review of literature. Eur J Obstet
Gynecol Reprod Biol 2014; 179: 216-23.

Nijman TA, Schutter EM, Amant F. Sentinel node procedure in
vulvar carcinoma during pregnancy: A case report. Gynecol Oncol
Case Rep 2012; 2: 63-4.

Hariri S, Unger ER, Sternberg M, Dunne EF, Swan D, Patel S, et al.
Prevalence of genital human papillomavirus among females in
the United States, the National Health and Nutrition Examination
Survey, 2003-2006. J Infect Dis 2011; 204: 566-73.

Nguyen C, Montz FJ, Bristow RE. Management of stage I cervical
cancer in pregnancy. Obstet Gynecol Surv 2000; 55: 633-43.

La Russa M, Jeyarajah AR. Invasive cervical cancer in pregnancy.
Best Pract Res Clin Obstet Gynaecol 2016; 33: 44-57.
Mailath-Pokorny M, Schwameis R, Grimm C, Reinthaller A,
Polterauer S. Natural history of cervical intraepithelial neoplasia in
pregnancy: postpartum histo-pathologic outcome and review of
the literature. BMC Pregnancy Childbirth 2016; 16: 74.
Paraskevaidis E, Koliopoulos G, Kalantaridou S, Pappa L,
Navrozoglou I, Zikopoulos K, et al. Management and evolution of
cervical intraepithelial neoplasia during pregnancy and postpartum.
Eur J Obstet Gynecol Reprod Biol 2002; 104 : 67-9.

Yost NP, Santoso JT, McIntire DD, Iliya FA. Postpartum regression
rates of antepartum cervical intraepithelial neoplasia Il and III
lesions. Obstet Gynecol 1999; 93: 359-62.



J Turk Ger Gynecol Assoc 2018; 19: 104-10

lavazzo et al.
Gynecologic cancer in pregnancy 1 09

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Han SN, Mhallem Gziri M, Van Calsteren K, Amant F. Cervical cancer
in pregnant women: treat, wait or interrupt? Assessment of current
clinical guidelines, innovations and controversies. Ther Adv Med
Oncol 2013; 5: 211-9.

Gongalves CV, Duarte G, Costa JS, Marcolin AC, Bianchi MS, Dias D,
et al. Diagnosis and treatment of cervical cancer during pregnancy.
Sao Paulo Med J 2009; 127: 359-65.

Siegler E, Lavie O, Amit A, Vaknin Z, Auslander R, Blumenfeld Z, et
al. Should the Risk of Invasive Cancer in Pregnancy and the Safety of
Loop Electrosurgical Excision Procedure During the First 15 Weeks
Change Our Practice? J Low Genit Tract Dis 2017; 21: 299-303.

Eitan R, Abu-Rustum NR. Management of cervical carcinoma
diagnosed during pregnancy. Primary care update for Ob/Gyns
2003; 10; 196-200.

Vercellino GF, Koehler C, Erdemoglu E, Mangler M, Lanowska
M, Malak AH, et al. Laparoscopic pelvic lymphadenectomy in 32
pregnant patients with cervical cancer: rationale, description of the
technique, and outcome. Int J Gynecol Cancer 2014; 24: 364-71.
Bigelow CA, Horowitz NS, Goodman A, Growdon WB, Del Carmen
M, Kaimal AJ. Management and outcome of cervical cancer
diagnosed in pregnancy. Am J Obstet Gynecol 2017; 216: 276.e1-
276.e6.

Sood AK, Sorosky JI, Mayr N, Anderson B, Buller RE, Niebyl J.
Cervical cancer diagnosed shortly after pregnancy: prognostic
variables and delivery routes. Obstet Gynecol 2000; 95: 832-8.
Cliby WA, Dodson MK, Podratz KC. Cervical cancer complicated by
pregnancy: episiotomy site recurrences following vaginal delivery.
Obstet Gynecol 1994; 84: 179-82.

Goldman NA, Goldberg GL. Late recurrence of squamous cell
cervical cancer in an episiotomy site after vaginal delivery. Obstet
Gynecol 2003; 101: 1127-9.

Baloglu A, Uysal D, Aslan N, Yigit S. Advanced stage of cervical
carcinoma undiagnosed during antenatal period in term pregnancy
and concomitant metastasis on episiotomy scar during delivery: a
case report and review of the literature. Int J Gynecol Cancer 2007;
17: 1155-9.

Xia T, Gao Y, Wu B, Yang Y. Clinical analysis of twenty cases of
cervical cancer associated with pregnancy. J Cancer Res Clin
Oncol 2015; 141: 1633-7.

SEER. Stat fact sheet: cervix uteri cancer. Available at: http://seer.
cancer.gov/statfacts/html/cervix.html. Accessed March 28, 2017.
Greer BE, Easterling TR, McLennan DA, Benedetti TJ, Cain JM, Figge DC,
et al. Fetal and maternal considerations in the management of stage I-B
cervical cancer during pregnancy. Gynecol Oncol 1989; 34: 61-5.

Engle WA, Tomashek KM, Wallman C; Committee on Fetus and
Newborn, American Academy of Pediatrics. "Late-preterm" infants:
a population at risk. Pediatrics 2007; 120: 1390-401.

Leone A, Ersfeld P Adams M, Schiffer PM, Bucher HU, Arlettaz R.
Neonatal morbidity in singleton late preterm infants compared
with full-term infants. Acta Paediatr 2012; 101: 6-10.

Sengupta S, Carrion V, Shelton J, Wynn RJ, Ryan RM, Singhal K, et
al. Adverse neonatal outcomes associated with early-term birth.
JAMA Pediatr 2013; 167: 1053-9.

Mogos MF, Salemi JL, Sultan DH, Shelton MM, Salihu HM. Trends in
Cervical Cancer Among Delivery-Related Discharges and its Impact
on Maternal-Infant Birth Outcomes (United States, 1998-2009).
Open Nurs J 2015; 9: 42-50.

Zemlickis D, Lishner M, Degendorfer P, Panzarella T, Sutcliffe SB,
Koren G. Maternal and fetal outcome after invasive cervical cancer
in pregnancy. J Clin Oncol 1991; 9: 1956-61.

Germann N, Haie-Meder C, Morice P, Lhomme C, Duvillard P,
Hacene K, et al. Management and clinical outcomes of pregnant
patients with invasive cervical cancer. Ann Oncol 2005; 16: 397-402.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Karrberg C, Radberg T, Holmberg E, Norstrom A. Support for down-
staging of pregnancy-associated cervical cancer. Acta Obstet
Gynecol Scand 2015; 94: 654-9.

Zagouri F, Sergentanis TN, Chrysikos D, Bartsch R. Platinum
derivatives during pregnancy in cervical cancer: a systematic
review and meta-analysis. Obstet Gynecol 2013; 121: 337-43.
Robova H, Halaska MJ, Pluta M, Skapa P, Matecha J, Lisy J, et al.
Oncological and pregnancy outcomes after high-dose density
neoadjuvant chemotherapy and fertility-sparing surgery in cervical
cancer. Gynecol Oncol 2014; 135: 213-6.

Amant F, Halaska MJ, Fumagalli M, Dahl Steffensen K, Lok C, Van
Calsteren K, et al. Gynecologic cancers in pregnancy: guidelines of
a second international consensus meeting. Int J Gynecol Cancer
2014; 24: 394-403.

Brewer M, Kueck A, Runowicz CD. Chemotherapy in pregnancy.
Clin Obstet Gynecol 2011; 54: 602-18.

Cardonick E, lacobucci A. Use of chemotherapy during human
pregnancy. Lancet Oncol 2004; 5: 283-91.

Weisz B, Schiff E, Lishner M. Cancer in pregnancy: maternal and
fetal implications. Hum Reprod Update 2001; 7: 384-93.
Schoenwolf GC, Bleyl SB, Brauer PhR, et al. Larsen's human
embryology. 4th ed. Oxford, UK: Churchill Livingstone; 2008.
Kohler C, Oppelt P, Favero G, Morgenstern B, Runnebaum I, Tsunoda
A, et al. How much platinum passes the placental barrier? Analysis
of platinum applications in 21 patients with cervical cancer during
pregnancy. Am J Obstet Gynecol 2015; 213: 206.e1-5.

Amant F, Vandenbroucke T, Verheecke M, Fumagalli M, Halaska MJ,
Boere |, et al. Pediatric Outcome after Maternal Cancer Diagnosed
during Pregnancy. N Engl J Med 2015; 373: 1824-34.

Amant F, Van Calsteren K, Halaska MJ, Gziri MM, Hui W, Lagae L,
et al. Long-term cognitive and cardiac outcomes after prenatal
exposure to chemotherapy in children aged 18 months or older: an
observational study. Lancet Oncol 2012; 13: 256-64.

Marnitz S, Kéhler C, Oppelt P, Schmittel A, Favero G, Hasenbein K,
et al. Cisplatin application in pregnancy: first in vivo analysis of 7
patients. Oncology 2010; 79: 72-7.

Fruscio R, Villa A, Chiari S, Vergani P, Ceppi L, Dell'Orto F, et al.
Delivery delay with neoadjuvant chemotherapy for cervical cancer
patients during pregnancy: a series of nine cases and literature
review. Gynecol Oncol 2012; 126: 192-7.

Ayhan A, Dursun P, Karakaya BK, Ozen O, Tarhan C. Neoadjuvant
chemotherapy followed by cesarean radical hysterectomy in
a triplet pregnancy complicated by clear cell carcinoma of the
cervix: a case presentation and literature review. Int J Gynecol
Cancer 2012; 22: 1198-202.

Gambino A, Gorio A, Carrara L, Agoni L, Franzini R, Lupi GP, et al.
Cancer in pregnancy: maternal and fetal implications on decision-
making. Eur J Gynaecol Oncol 2011; 32: 40-5.

Duska LR, Garrett A, Rueda BR, Haas J, Chang Y, Fuller AF.
Endometrial cancer in women 40 years old or younger. Gynecol
Oncol 2001; 83: 388-93.

Hoellen F, Reibke R, Hornemann K, Thill M, Luedders DW, Kelling K,
et al. Cancer in pregnancy. Part I: basic diagnostic and therapeutic
principles and treatment of gynecological malignancies. Arch
Gynecol Obstet 2012; 285: 195-205.

llancheran A, Low J, Ng JS. Gynaecological cancer in pregnancy.
Best Pract Res Clin Obstet Gynaecol 2012; 26: 371-7.

Park JY, Seong SJ, Kim TJ, Kim JW, Bae DS, Nam JH. Significance of
body weight change during fertility-sparing progestin therapy in young
women with early endometrial cancer. Gynecol Oncol 2017; 146: 39-43.
Cavaco-Gomes J, Jorge Moreira C, Rocha A, Mota R, Paiva V, Costa
A. Investigation and Management of Adnexal Masses in Pregnancy.
Scientifica (Cairo) 2016; 2016: 3012802.



lavazzo et al.

1 10 Gynecologic cancer in pregnancy

62.

63.

64.

65.

66.

67.

J Turk Ger Gynecol Assoc 2018; 19: 104-10

Marret H, Lhommé C, Lecuru F, Canis M, Léveque J, Golfier F,
et al. Guidelines for the management of ovarian cancer during
pregnancy. Eur J Obstet Gynecol Reprod Biol 2010; 149: 18-21.
Schwartz N, Timor-Tritsch IE, Wang E. Adnexal masses in pregnancy.
Clin Obstet Gynecol 2009; 52: 570-85.

Owens GL, Kitchener HC. Premalignant disease in the genital tract
in pregnancy. Best Pract Res Clin Obstet Gynaecol 2016; 33: 33-43.
lavazzo C, Vorgias G, lavazzo PE, Gkegkes ID. Fertility sparing
approach as the standard of care in young patients with immature
teratomas. J Turk Ger Gynecol Assoc 2017; 18: 43-7.

lavazzo C, Gkegkes ID, Vrachnis N. Primary peritoneal cancer in
BRCA carriers after prophylactic bilateral salpingo-oophorectomy.
J Turk Ger Gynecol Assoc 2016; 17: 73-6.

Grimm D, Woelber L, Trillsch F, Keller-v Amsberg G, Mahner S.
Clinical management of epithelial ovarian cancer during pregnancy.
Eur J Cancer 2014; 50: 963-71.

68.

69.

70.

71.

Stuart GC, Kitchener H, Bacon M, duBois A, Friedlander M,
Ledermann J, et al2010 Gynecologic Cancer InterGroup (GCIG)
consensus statement on clinical trials in ovarian cancer: report
from the Fourth Ovarian Cancer Consensus Conference. Int J
Gynecol Cancer 2011; 21: 750-5.

Modares Gilani M, Karimi Zarchi M, Behtash N, Ghaemmaghami
F, Mousavi AS, Behnamfar F. Preservation of pregnancy in a
patient with advanced ovarian cancer at 20 weeks of gestation:
case report and literature review. Int J Gynecol Cancer 2007; 17:
1140-3.

Minig L, Otafo L, Diaz-Padilla I, Alvarez Gallego R, Patrono MG,
Valero de Bernabé J. Therapeutic management of epithelial
ovarian cancer during pregnancy. Clin Transl Oncol 2013; 15: 259-
64.

Doll DC, Ringenberg QS, Yarbro JW. Management of cancer during
pregnancy. Arch Intern Med 1988; 148: 2058-64.



Quiz 111

What is your diagnosis?

A 28-year-old pregnant patient in her 27th week of pregnancy with G2P0 was referred to our clinic due to the detection of a mass
in the baby’s heart. In an echocardiographic examination, a 13x6 mm hyperechogenic mass that was moving together with the
pulmonary valve, and hypertrophy in the right ventricle were observed (Figure 1). No chromosome anomalies were detected in the
genetic analysis performed via cordocentesis. The pregnant patient was sent to another hospital where she delivered the baby. The
baby underwent surgery on the 20th day and died on the 10th postoperative day.
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Figure 1. Ultrasonographic image of the mass
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Answer

Primary cardiac tumors are mesenchymal or hamartomatous
nodules originating from the heart layers located in the heart or
pericardium. These tumors are rarely seen, but the diagnostic
rates are increasing with the recent use of echocardiography.
Metastatic cardiac tumors have also been described, but they
are even rarer. Rhabdomyosarcomas are usually encapsulated
and numerous. These are the most common, accounting for
three-quarters of the cardiac masses detected in fetuses and
newborns. Ninety percent of them are multiple and they tend
to grow into cavities. The most common complications are
hydrops fetalis, ventricular outflow obstruction, arrhythmia,
and cardiac shock. Surgical treatment should be undertaken
if it leads to mechanical stenosis in the heart or causes life-
threatening arrhythmia (1). Intrauterine diagnosis is quite
difficult. Most diagnoses are postpartum, ranging from 4.3
months to 18 years on average (2). The second most common
type is teratomas, which form 15% of cardiac tumors, are single
and encapsulated, and tend to grow in the pericardial cavities.
Fibroma, hemangiomas, and myomas (less than 5%) are even
less common. The rarest are lipomas. Myxomas are the most
common benign tumors in adults and constitute approximately
50% of masses in the heart. However, very few cases have
been reported during the neonatal period. Diagnosis is usually
postpartum, but intrauterine diagnosis can be made in very
few cases (3). These appear as echogenic, long pedunculated
lesions in the 23rd gestational week with echocardiography.
More than 90% are benign.

We present the following case because it is still difficult to
diagnose intrauterine primary cardiac tumors.

The baby was diagnosed as having myxoma. A total of 32 fetal
cardiac myxoma cases have been reported in the literature.
Our case is the 33rd. It is usually seen in the left ventricle and
the rarest site is the left atrium. In our case, the mass was
located in the right ventricle. The localization and size of the
mass may be predictive for prognosis. Echocardiography is
the most reliable method for diagnosing myxoma as it is in
diagnosing other cardiac tumors. It was reported that in the
echocardiography performed in the 23rd gestational week, the
myxoma was seen as a soft and echogenic mass with a long
pedunculated lesion (4). Although standard therapy is surgical
resection, an appropriate approach to embolism risk should be
identified. Small and unobstructed immobile masses may be
left and monitored, but large tumors bearing embolism risk and
obstruction should be treated surgically. In utero open surgery

in immature fetuses with hydrops can be an option. Small
tumors, especially those on the heart wall and not protruding
into the cavity, may not be easy to recognize. In particular,
masses in the papillary muscle, seen as echogenic foci, may
mimic rhabdomyomas. Rhabdomyomas are usually multiple
nodular and echogenic masses seen in the atrium or ventricles.
Myxomas are usually located in the atrium and move with
cardiac contractions.

Growing tumors can cause cardiac tamponade, heart
dysfunction, hydrops fetalis, and death. A different feature of
cardiac rhabdomyomas from other primary cardiac tumors
is tuberous sclerosis and its genetic background. Tuberous
sclerosis was detected in approximately 76% of cases in which
rhabdomyomas were detected. Most cases of tuberous sclerosis
can be recognized by deletion mutations in the TSC2 and PKD1
genes (5). Fetal cardiac tumors may generally be recognized
during the 20t-30th weeks of gestation. The earliest reported
case week is 17. The most important method of diagnosis is
echocardiography. Findings such as cardiomegaly, pericardial
effusion, arrhythmia, and ventricular outflow obstructions
suggest a tumor.

In conclusion we do not think it is appropriate to present
termination as an option for pregnancies with primary fetal
cardiac tumors because of the difficulty of intrauterine
diagnosis.

Giilsah Aynaoglu Yildiz, Metin ingec, Omer Erkan Yapca

Department of Obstetrics and Gynecology, Atatiirk University

School of Medicine, Erzurum, Turkey
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Letter from a young female physician, Candidate

To the Editor,

In 2017, Suzanne Koven, M.D. wrote an outstanding letter to
young female physicians (1). In her article, she drew attention
to the struggles of the female physicians from different
perspectives, as a medical student, a resident, a pregnant
woman, an internal medicine specialist, as an academic,
but most importantly as a woman! Maybe, she wrote what is
already known! Her examples included additional challenges
for women, their “pointless” presence at the urology clerkship,
being paid less than their male counterparts, “bro humor” in the
Department of Obstetrics and Gynecology despite the fact that
they were the majority, and higher rates of imposter syndrome
being seen in them (1). Nevertheless, a study published by
JAMA in 2017 revealed that female internists had better patient
outcomes than their male counterparts (2). Another study
published by the BMJ in 2017 concluded that female surgeons
had lower mortality rates than their male counterparts (3).
On the other hand, the percentages of female physicians in
the United States of America, Iceland, the European Union,
Germany, and Turkey are approximately 34%, 37%, 48%, 46%,
and 40% respectively (4,5). Although Turkey is a developing
country, it demonstrates less unequal sex distribution among
physicians than some of the developed countries (4,5). Hence,
[ am proud to observe this as a Turkish female medical student.
As a young female physician, and a very passionate candidate
to be a gynecologist, [ would like to emphasize that the key
message from those two studies is not “women are better
internists and surgeons than men” (4,5). As a matter of fact,
it is that as physicians, our primary purpose is to exhibit our
knowledge and skills for the best interest of our patients for
whom we should be ready to accept our limitations and
acknowledge our colleagues! Furthermore, above all, we must
not discriminate against them based on their sexes but their
profession. Hence, we are better together for our patients!

[ read her article on the day that it was published with both
delight and sadness. With the above ideas in my mind and my

Received: 8 January, 2018 Accepted: 2 February, 2018

own experience, [ wrote a message to her without the hope of
that I would receive her reply. Two days later, I was honored to
receive her comments regarding my “hopeless” message. First
of all, I could not convince myself that as a medical student, I
had received an answer from a future colleague from Harvard
Medical School and an author of an NEJM article. However, it
was real and I started writing a reply with my shaking hands...
Since then, Dr. Koven and I have become friends, and I am
honored to have her moral support.

As a medical student, I felt deep sorrow and empathy for Dr.
Koven'’s experiences. The main reason for it is that in 2017
“we,” the female physicians, are still exposed to a considerable
amount of discrimination by our male counterparts and our
female counterparts who were trained and worked under
harsh conditions. Nevertheless, [ must say that I had both the
opportunity and the courage to write this letter only thanks to
my extraordinary female colleagues namely Dr. Suzanne Koven
and Dr. Emine Elif Vatanoglu-Lutz.

Esra Bilir

Koc University School of Medicine, istanbul, Turkey
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Letter to the Editor

Highlights and future directions from the European
Gynecological Oncology Congress 2017

To the Editor;

The European Gynecological Oncology Congress, 2017, was
held in Vienna between November 4th-7th with more than 3200
participants and over 1300 abstracts. Some studies will draw
perspectives for the future and innovate many researchers in
new eras.

Nowadays, less radical cancer surgery is a topic of discussion
to prevent morbidities. On the other hand, molecular and
genomic research is increasing tremendously to solve the
problem completely.

The Lymphadenectomy in Ovarian Neoplasms study by
Lorusso et al. (1) evaluated the role of systematic pelvic
and paraaortic lymphadenectomy in patients with advanced
ovarian cancer. Six hundred forty-seven FIGO IIB-IV patients
with epithelial ovarian, fallopian tube or primary peritoneal
cancer were randomized in a ratio of 1:1 as those with
and without excision of pelvic and paraaortic lymph nodes
after macroscopic complete resection of intraperitoneal
tumor sites in the absence of bulky lymph nodes pre and
intraoperatively. Total operation time, blood loss, number of
blood transfusions, re-laparotomy and re-admission rates,
and intensive care unit administration were decreased
significantly with no lymph node excision (LNE). The median
progression-free survival was 26 months after platinum-based
chemotherapy in both arms, and the overall survival was 66
and 69 months in the LNE and no-LNE arms, respectively.
It is worth reminding that omitting lymphadenectomy in
clinically negative lymph nodes improves morbidity and
mortality rates in terms of advanced ovarian cancer surgery,
without any harm to survival periods.

Cervical cancer is generated by human papilloma virus (HPV)
infection and the efficacy of HPV vaccines for the prevention of
cervical cancer has previously been documented with bivalent

Received: 10 January, 2018 Accepted: 23 January, 2018

and quadrivalent HPV vaccines. The 9-valent HPV vaccine
targets HPV type 6, 11, 16, 18 and 31, 33, 45, 52, 58. Joura (2)
randomized 14215 participants to 3 doses of 9-valent HPV
vaccine and 3 doses of quadrivalent HPV vaccine. After 6 years
of follow-up, incidence of HPV types 6, 11, 16, and 18-related
infection, cytologic abnormalities, and treatment rates were
similar in both groups; however, HPV types 31, 33, 45, 52, and
58-related infections and cytologic abnormalities were less
common in the 9-valent group with an antibody efficacy of 5
years.

Despite efforts to prevent HPV infection before serious high-
grade cervical preinvasive lesions, whether high-grade lesions
or cervical carcinoma can be treated with vaccines is a matter
of research. Park et al. (3) reported the latest study on GX-
188E, a DNA therapeutic vaccine encoding for HPV types
16/18 - E6/E7. GX-188E had a successful phase I trial on nine
patients, seven of whom had complete regression of cervical
intraepithelial neoplasia 3 (CIN3). Sixty-eight patients with
confirmed CIN3 and HPV 16 or 18 were randomized to 1 mg or
4 mg GX-188E at weeks 0, 4, and 12 (1:1). At week 20 and 36,
51.5% and 59.4% of patients regressed to CINI1, respectively.
Small lesions (<50% of cervix by gross colposcopic evaluation)
had better regression rates (78.8% vs 38.7%) and 1 mg of GX-
188E had higher rates, albeit not significant, of regression at
week 36 when compared with 4 mg of GX-188E (66.7% vs
52.9%).

New HPV vaccines, with regard to prevention and treatment,
will have a role in the limitation and possibly the eradication of
cervical cancer.
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KuIIunlmu hazir kalem

Daha kolay doz okumayi sadlayan dedisiklikler*

+ Pencylcap™ igne*

» Daha rahat tutmayi saglayan bashk*

Daha kisa enjeksiyon stresi: 10 saniye yerine 5 saniye*

12.5 IU doz titrasyon imkanr* <:>

<:> *Jeannerot F ve ark. Exp Opin Drug Deliv 2016; 13(9): 1221-3. <:>

Uriin bilgisi icin liitfen standimiza basvurunuz.
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vHIBOR"

e Bemiparin Sodyum

T Antitrombotik fedavide ve profilakside

£ dogru yerdesiniz!

En diig
molekiil
agirhikh
DMAH'

Yiiksek
Anti-FXa

Yiiksek
antitrombotik
etki'

VTE profilaksisi icin doz semas|?

’

Medikal/cerrahi profilakside: m
HIBOR® 3.500 IU / 0,2 ml - (Giinde tek doz) Orta ve yiiksek

VTE tedavisi icin doz semas’? hUV."".B1
I | ctintk
HIBOR® 5.000 IU / 0,2 ml - (Giinde tek doz) <50 kg
HIBOR™ 7.500 IU / 0,3 ml - (Giinde tek doz) (ETTRELL.
HIBOR™ 10.000 IU / 0,4 mI - (Giinde tek doz) (@ERNTRRLLL:

100 kg iizerindeki hastalar igin 115 [U/kg/giin
seklinde hesaplama yapilmalidir.

VTE : Venoz tromboembolizm

FHIBOLR 750010 31

oo

By o s

e
B —— -

Referanslar: 1. Planés A. Review of bemiparin sodium - a new second-generation low molecular weight heparin and its applications in venous thromboembolism. Expert Opin Pharmacother. 2003; 4(9): 1551-1561. 2. HIBOR® KUB.

HIBOR® Kullanima Hazir Enjektir Steril - Apirojen

HIBOR® 3500 10/0.2 mi. kllanima hazr enjektor. Etkin madde: Bemiparin sodium. Anti-Xa/anti-la orani yakiask 8 dir. Terapistik endikasyonlar: Genel cerrahi ve ortopedik cemahi girisim yaplacak hastalarda tromboembolinin nlenmesi, yiksek ya da orta dereceli isk tasyan cerrahi g hastalarda tromboembolinin anlenmesi, derin ven trombozu ve gegici olarak yiksek risk
faklorleri olan hastalarda veniz tromboembolizm nikslerinin ikineilGnienmesi, puimoner embolinin eslik etii veya tek basina seyreden derin ven trombazu tedavsi, emodiyaliz swasinda ekstrakorporeal dewrede pihtiasmanin dnlenmesi. Uygulama seki: Subkutan enjeksiyonla uyguianir. Babrek ve karaciger yetmezigi oan hastalrda dikkatl kulanimalidr. Pediyatrik popilasyon:
Gocuklarda bemiparin kullanminin givenligi ve etkinligi heniz kantianmadigindan, cocuklarda kullanimast oneriimez. Kontrendikasyonlar: Bemiparin sodyum ve heparin ve diger diisiik molekil agirikh heparine (OMAH) karsi agin duyarlilik durumiannda, dogrulanis ya da siiphenilen, immiin kaynakl, heparin il indiklenen trombositopeni dykiisi varlginda, hemostazin bozulmasina
baglh kanama iskinde artss ya da akif hemoraji vartiinda, karacier ve/veya pankreasin ciddi rahatsziklannda, son ki ay iinde gegirimis santal sinir sistemi, goz v kulak yaralanmalan ya da ameliyatiannda, heparin ile indklenen trombositopeniye bagh Yaygn Damarici Koagilasyon Bozuklugu (DIC) varlind, akaut bakteriyel endokarditiolanarda ve kanama riski yiksek organik
lezyon (om. Aktif peptik ilser, hemorajik inme, serebral anevrizma ya da serebral neoplazm) bulunmas: durumlannda kontrendikedir. Gebelik ve laktasyon: Gebelik kategorisi: B Gebelik danemi: Gebelerde bemiparin kullanimim degerlendiren yeterli veri mevcut degildir. Bu nedenle gebelerde bemiparin kullanminda dikkatii olunmalidir. Doz agims ve tedavisi: Asin doz durumunda
ana semptom olarak kanama garli. Hafif hemorajiler nadiren ze tedavi gerektii. iddetl hemoraji durumunda protamin sifa kullanimas: gerekebiir. Protamin silfat, uygulanan her 100 10 anti-Xa'da 1.4 my protamin silfat dozunda, iv. uyguiamadan 2 saat sonra anti-Xa aktiiesi izerinde kismi b azalma yarat. Hemorajinin siddetine ve tromboz riskine bagiiolarak bemiparin
uygulamasina son verilmesi gerekebilr. Raf Gmrii: 24 ay Saklamaya yénelik ozl tedbirler: 25°Cnin altindaki oda sicakisginda saklanmalidi. Tioari Takdim Sekli ve 19.02.2018 tarihli PSFleri: HIBOR® 3500 1U/0,2 mi 10 enj 124,70 TL; HIBOR® 5.000 10/0.2 m 2 enj 72,26 TL; HIBOR® 7.500 10/0,3 mi 2 enj 81,41 TL; HBOR® 100001 10/04 mi 2 enj 102,73 TL. Preparat

onduuiman. RUHSAT NUMARASE: 173/83ILK RUSAT TARIH: 2812007 RUHSAT SAHIBE: D b an. ve T A Do Peza o el o 172 34765 A - STANBUL Te: 0216428 020
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Yyasmin

3 mg drospienon /0,03 mg etnfestrodil

film kapl, tablet

Yasmin

£ ﬁzlym

3mg DRSP, 0.02 mg EE

Tecriibesiyle Gliven Verir®

Akne tedavisi ve
tiylenmede azalma'

Antimineralokortikoid
etkiyle kilo aldirmama’

iyi siklus kontrolii?

>
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Yagmin® fim kap ebet: Fomm: Her bi fim kph i, 3

e e eisin ansie anim ol knmknmvnn n
I»glx e, akne ve seboreden yakinan kadi
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g iciiskem ok el migrn st Vask

e

Kesintisiz Konfor Saglar*

Distk dozla daha iyi tolerabilite®*

24+4 rejimile kullanim kolayligi ve
yan etkilerde azalma®*

Akne tedavisi ve tilylenmede azalma®*
Antimineralokortikoid etkiyle kilo aldirmama3*
Adet 6ncesi gerginlik endikasyonu®
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te Kontrol Sizde!

Qlairist

E2V/Dienogest

Film Kapli Tablet

Qlairista

Dogal Ritmi Korur®®
E:V - dogala 6zdes ostrojen ile
yan etkilerde azalma®

Kesintisiz ve dinamik doz rejimi ile
dogal hormon seviyelerine uyums®

Siddetli adet kanamasi endikasyonu®'
Yiiksek kullanici memnuniyeti®
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Referanslar: 1. Yasmin® Kisa Urin Bilgisi. 2. Kelly S, et al. Clin Drug Investig 2010;30 (5):325-36. 3. Bachmann G, et al. Contraception 2004;70:191-8
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