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Aims and Scope

Journal of the Turkish-German Gynecological Association is the official, open access publication of the Turkish-German Gynecological 
Education and Research Foundation and Turkish-German Gynecological Association and is published quarterly on March, June, September 
and December. It is an independent peer-reviewed international journal printed in English language. Manuscripts are reviewed in 
accordance with “double-blind peer review” process for both reviewers and authors.

The target audience of Journal of the Turkish-German Gynecological Association includes gynecologists and primary care physicians 
interested in gynecology practice. It publishes original works on all aspects of obstertrics and gynecology. The aim of Journal of the Turkish-
German Gynecological Association is to publish high quality original research articles. In addition to research articles, reviews, editorials, 
letters to the editor, diagnostic puzzle are also published. Suggestions for new books are also welcomed. Journal of the Turkish-German 
Gynecological Association does not charge any fee for article submission or processing.

Journal of the Turkish-German Gynecological Association is indexed in PubMed Central, Thomson Reuters – Emerging Sources Citation 
Index, EMBASE, Scopus, CINAHL, Gale/Cengage Learning, EBSCO, ProQuest, DOAJ, Index Copernicus, ROOT INDEXING, J-GATE, TÜBİTAK 
ULAKBİM TR Index, Türk Medline, Idealonline and Turkiye Citation Index.

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

Subscription Information
Journal of the Turkish-German Gynecological Association is distributed free of charge to all physicians, specialists in gynecology field. For 
subscription please contact Turkish-German Gynecological Education and Research Foundation at www.jtgga.org. The access to tables of 
contents, abstracts and full texts of all articles published since 2000 are free to all readers via the journal’s webpage. Visit the journal’s home 
pages for details of the aims and scope and instruction to authors.

Permission
Permission, required for use any published under CC BY-NC-ND license with commercial purposes (selling, etc.) to protect copyright owner 
and author rights, may be obtained from the Editorial Office:
Editor: Cihat Ünlü, M.D.
Address: Abdi İpekçi Cad. 2/7 34367 Nişantaşı-İstanbul-Turkey
Phone: +90 212 241 45 45 Fax: +90 212 241 44 08
E-mail: tajev@tajev.org

Advertising
Enquiries concerning advertisements should be addressed to Editorial Office:
Editor: Cihat Ünlü, M.D.
Address: Abdi İpekçi Cad. 2/7 34367 Nişantaşı-İstanbul-Turkey
Phone: +90 212 241 45 45 Fax: +90 212 241 44 08
E-mail: tajev@tajev.org
Instructions for Authors
Instructions for authors page at the journal is available in the journal content and at www.jtgga.org.

Disclaimer
The statements and opinions contained in the articles of the Journal of the Turkish-German Gynecological Association are solely those of 
the individual authors and contributors not of the Turkish-German Gynecological Education and Research Foundation, Turkish-German 
Gynecological Association, Turkish Society of Reproductive Medicine, Editorial Board or Galenos.

The journal is printed on acid-free paper.
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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.

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 İpekçi Caddesi 2/7 Nişantaşı, İstanbul / Turkey

+90 212 217 17 00

scholarone@jtgga.org

Editorial Policies
All manuscripts 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): e1000097.) (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.

In experimental animal studies, the authors should indicate that the 
procedures followed were in accordance with animal rights as per 
the Guide for the Care and Use of Laboratory Animals (http://oacu.

od.nih.gov/regs/guide/guide.pdf) and they should obtain animal ethics 
committee approval.

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.



Journal of the

Turkish-German
Gynecological Association

Instructions for Authors

Abstract

All manuscripts should be accompanied by an abstract. A structured 
abstract is required with original articles and it should include the 
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 
those of others. Provide information on the limitations and strenghts of 
the study. No new data are to be presented in this section.

Reviews must contain the section with critical evaluation and inefficiacy 
of evidences and explanations to guide further studies in the end.

References
Number references in Arabic numerals consecutively in the order in 
which they are mentioned in the text starting with number “1”. Use 

the form of the “Uniform Requirements for Manuscript Submitted to 
Biomedical Journals” (http://www.amaassn.org/public/peer/wame/
uniform.htm). If number of authors exceeds seven, list first 6 authors 
followed by et al.

Journal titles should conform to the abbreviations used in “Cumulated 
Index Medicus”.

Examples:
Journals;
Harrington K, Cooper D, Lees C, Hecher K, Campbell S. Doppler 
ultrasound of the uterine arteries: the importance of bilateral notching 
in the prediction of preeclampsia, placental abruption or delivery of 
a small-for-gestational-age baby. Ultrasound Obstet Gynecol 1996; 7: 
182-8.

Book chapter;
Ertan AK, Tanriverdi HA, Schmidt W. Doppler Sonography in Obstetrics. 
In: Kurjak A, Chervenak FA, editors. Ian Donald School Textbook of 
Ultrasound in Obstetrics and Gynecology. New Delhi, India: Jaypee 
Brothers; 2003. p. 395-421.

Book;
Kohler G; Egelkraut H. In Kohler G and Egelkraut H (edts).Munchener 
Funktionelle Entwicklungsdiagnostik im zweitem und drittem 
Lebensjahr. Handanweisung. Munchen: Uni Munchen, Institut fur 
Soziale Paediatrie und Jugendmedizin; 1984.

Review Article: Review articles are comprehensive analyses of specific 
topics in medicine. All review articles will undergo peer review prior 
to acceptance. Review articles must not exceed 5000 words for the 
main text (excluding references, tables, and figure legends) and 400 
words for the abstract. A review article can be signed by no more than 
5 authors and can have no more than 80 references. Also there should 
be references to authors’ own two works. 

Editorial: Editorials are a brief remark on an article published in 
the journal by the reviewer of the article or by a relevant authority. 
Most comments are invited by the Editor-in-Chief but spontaneous 
comments are welcome. It must not exceed 700 words (excluding 
references). An abstract is not required with this type of manuscripts. It 
can have no more than 15 references and 1 figure or table.

Letter to the Editor: Letters in reference to a journal article must 
not exceed 500 words (excluding references). Letters not related to a 
journal article must also not exceed 500 words (excluding references). 
An abstract is not required with this type of manuscripts. A letter can 
be signed by no more than 4 authors and can have no more than 5 
references and 1 figure or table.

Tables and Figures
Tables should be included in the main document after the reference 
list. Color figures or gray-scale images must be at minimum 300 DPI 
resolution. Figures should be submitted in “*.tiff ”, “*.jpg” or “*.pdf” 
format and should not be embedded in the main document. Tables 
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and figures consecutively in the order they are referred to within 
the main text. Each table must have a title indicating the purpose or 
content of the table. Do not use internal horizontal and vertical rules. 
Place explanatory matter in footnotes, not in the heading. Explain 
all abbreviations used in each table in footnotes. Each figure must 
have an accompanying descriptive legend defining abbreviations or 
symbols found in the figure. If photographs of people are used, the 
subjects must be unidentifiable and the subjects must have provided 
written permission to use the photograph. There is no charge for color 
illustrations.

Units of Measurement and Abbreviations
Units of measurement should be in Systéme International (SI) units. 
Abbreviations should be avoided in the title. Use only standard 
abbreviations. If abbreviations are used in the text, they should be 
defined in the text when first used.

Revisions
Revisions will be sent to the corresponding author. Revisions must be 
returned as quickly as possible in order not to delay publication. Deadline 
for the return of revisions is 30 days. The editorial board retains the right 
to decline manuscripts from review if authors’ response delays beyond 
30 days. All reviewers’ comments should be addressed and a revision 
note containing the author’s responses to the reviewers’ comments 
should be submitted with the revised manuscript. An annotated copy 
of the main document should be submitted with revisions. The Editors 
have the right to withdraw or retract the paper from the scientific 
literature in case of proven allegations of misconduct. The second 
plagiarism check will be made after revision.

Accepted Articles

Epub Ahead of Print
The abstract of the accepted manuscripts will be shown in PubMed as 
“Epub ahead of print”.

An “Epub ahead of print” signifies that the electronic version of an 

article has been published online (at PubMed and the journal’s website 

www.jtgga.org), but that the print version of the article has not yet been 

published.

If an article was published online ahead of print, the date it was 

published online, along with the digital object identifier (DOI) to ensure 

that all article versions can be identified, should follow the acceptance 

date footnote (or, if the journal does not publish the acceptance date, 

it should be placed first).

Journal and Society Web sites:

www.dtgg.de  

(Deutsch-Türkische Gynäkologengeselleschaft)

www.tajev.org  

(Turkish-German Gynecological Education and Research Foundation)

www.jtgga.org  

(Journal of the Turkish-German Gynecological Association)

- Citation of published manuscripts in J Turk Ger Gynecol Assoc should 

be as follows: Tews G, Ebner T, Sommergruber M, Marianne M, Omar 

S. Ectopic Pregnancy in the Assisted Reproduction. J Turk Ger Gynecol 

Assoc 2004; 5: 59-62.

- The Journal name should be abbreviated as “J Turk Ger Gynecol 

Assoc”

© All rights of the articles published in J Turk Ger Gynecol Assoc 

(Formerly “Artemis”) are reserved by the Turkish-German Gynecological 

Association. 
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Dear Colleagues, 

I am delighted to introduce the second issue of the “Journal of the Turkish-German Gynecological 

Association (J Turk Ger Gynecol Assoc)” in the publishing year of 2020. 

As you know, modeling and simulation is breaking away from traditional uses (e.g., aviation and 

research) and emerging as an increasingly important tool for education and training. Educational 

simulation focuses learners on specific facts, concepts, or applications of the system. Simulators 

are useful tools in providing powerful learning experiences. Integrating simulations into an 

educational program is a perfect opportunity to put theory into practice through role playing, 

Here you will read a paper investigating the suitability of an in-house conisation simulator for 

teaching medical students the practical performance of conisation.

You will also read an interesting paper investigating whether testis magnetic resonance spectroscopy predicts the success 

or failure of micro-dissection testicular sperm extraction (micro-TESE) in patients with non-obstructive azoospermia. As 

you appreciate, the development of a non-invasive imaging technique which can identify infertile men with non-obstructive 

azoospermia where a successful sperm retrieval outcome in micro-TESE can be expected is of great clinical significance.

Also you will get the occasion to read a review examining the current literature to find if there was any possible benefit of 

endometrial scratching.

Dear reviewers and researchers,
As editors we are in function to provide scholarly communication. As a team our aim is to elevate our journal and continue 

to nurture its growth through every stage of the publishing process. Thank you for your valuable support.

Best regards,

Prof. Cihat Ünlü, M.D.
Editor in Chief of J Turk Ger Gynecol Assoc 
President of TGGF



		







Testis spectroscopy may predict sperm retrieval rate 
in men with non-obstructive azoospermia undergoing 

micro-TESE: A pilot study
 Önder Çelik1,  Şafak Hatırnaz2,  Aynur Erşahin3,  Alper Başbuğ4,  Gonca Yetkin Yıldırım5,  Vahit Özener6, 

 Neslihan Gürpınar6,  Sudenaz Çelik7,  Nilüfer Çelik8,  Tansu Küçük9,  Cihat Ünlü9

Abstract
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Objective: To investigate whether prior testis magnetic resonance spectroscopy predicts the success or failure of micro-dissection testicular 
sperm extraction (micro-TESE) in patients with non-obstructive azoospermia (NOA).

Material and Methods: Nine men with NOA who were scheduled for micro-TESE for the first time, 9 NOA men with a history of previous 
micro-TESE and 5 fertile men were enrolled. All NOA patients and fertile controls underwent testis spectroscopy. A multi-voxel spectroscopy 
sequence was used. Testicular signals of choline (Cho), creatine (Cr), myo-inositol (MI), lactate, and lipids were analyzed quantitatively and 
compared with the results of the micro-TESEs.

Results: The most prominent peaks were Cho and Cr in the fertile controls and NOA subjects with positive sperm retrieval in the micro-TESE. A 
high Cho peak was detected in 87% of the NOA men with positive sperm retrieval. NOA men without sperm at the previous micro-TESE showed 
a marked decrease in Cho and Cr signals. For positive sperm retrieval in micro-TESE, the cut-off value of Cho was 1.46 ppm, the cut-off value of 
Cr was 1.43 ppm, and the cut-off value of MI was 0.79 ppm.

Conclusion: Testis spectroscopy can be used as a non-invasive screening method to predict the success or failure of micro-TESE. (J Turk Ger 
Gynecol Assoc 2020; 21: 70-8)

Keywords: Testis, magnetic resonance spectroscopy, sperm retrieval, micro-TESE, non-obstructive azoospermia
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Introduction

The fertility management of patients with non-obstructive 

azoospermia (NOA) involves micro-dissection testicular sperm 

extraction (micro-TESE) combined with intracytoplasmic 

sperm injection (ICSI) (1). Micro-TESE is not only a diagnostic 
tool for the presence of spermatozoa, but also a therapeutic 
procedure for retrieving sperm for ICSI. The sperm retrieval 
rate in men with NOA is reported to be 50% (2,3). However, 
micro-TESE is an invasive procedure that requires anesthesia. 
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Moreover, repeated unsuccessful micro-TESE procedures can 
be devastating for fertility outcome. Concordantly, excessive 
and repeated tubule harvesting to retrieve spermatozoa 
may lead to complications, including testicular atrophy and 
hemorrhage, and a decline in serum androgen levels (4). In 
addition to being a surgically invasive procedure, there can be 
a severe psychological blow for infertile couples when sperm 
cannot be obtained during micro-TESE.

The development of non-invasive imaging techniques which 
can identify infertile men with NOA where a successful sperm 
retrieval outcome in micro-TESE can be expected is of great 
clinical significance. An evaluation of serum or seminal fluid 
biomarkers provides a minimally invasive diagnostic approach 
to predict the presence of spermatozoa in the testes of men 
with NOA. Allied to this, several predictors such as age, 
testicular volume, testicular histology, serum follicle stimulating 
hormone (FSH), inhibin and testosterone concentrations, and 
Y chromosome microdeletions have been used to test for the 
presence of spermatozoa in testicles (5-9). Nevertheless, each 
test has its own shortcomings and there are many examples 
of the limitations of these predictors, some of which are 
described below. Testicular biopsy and histology is the best 
predictor of micro-TESE outcome. However, it is not practical 
to perform a biopsy before micro-TESE, and recurrent surgery 
adds to the patient cost and increases the risk of complications. 
It has been reported that serum FSH levels indicate the 
status of seminiferous epithelium and can be used to predict 
spermatozoa status. A study conducted by Khelaia et al. (9) in 
2015 reported that the sperm retrieval rate in NOA men with 
serum FSH levels between 10 and 15 mU/mL was 0%. Moreover, 
despite normal levels of circulating FSH, subjects may exhibit 
sperm maturation defects (10). Likewise, FSH levels show 
wide variations among infertile and fertile men (11). In spite of 
a strong positive correlation between testis volume and sperm 
retrieval rates, the calculation methods of testis volume are not 
standardized (12). In addition, despite normal testis volumes, 
subjects may show defects in spermatogenesis (10). While 
sperm recovery is possible in subjects with azoospermia factor 
c (AZFc) microdeletions, complete deletions in the AZFa or 
AZFb loci are not compatible with the presence of sperm (5,6).

In addition to biological predictors, some imaging techniques 
have been developed to predict the presence of spermatozoa 
in the testes of azoospermic men. Tsili et al. (13) assessed 
differences of apparent diffusion coefficient (ADC), fractional 
anisotropy (FA) and the association with the presence of 
spermatozoa after TESE. They reported that both ADC and 
FA are increased in NOA testes compared to age-matched 
controls. Multiphoton microscopy and Raman spectroscopy 
are further imaging techniques evaluating the testis and its 
content. However, each method requires either testis biopsy or 

biological fluid samples. In vitro techniques are also available 
(14). More importantly, DNA damage to sperm may occur if 
high laser intensity is used during these procedures. In short, 
globally accepted non-invasive biological or radiological tests 
that can predict the presence of spermatozoa in the testes of 
men with azoospermia undergoing micro-TESE have not been 
reported.

It is known that isolated regions of spermatogenic tissue may 
exist in the testicles of men with NOA (15). In the absence of 
non-invasive methods for the identification of these regions 
of spermatogenic tissue, invasive procedures such as testis 
biopsy and micro-TESE are the only diagnostic methods that 
are available to retrieve spermatozoa. Magnetic resonance 
spectroscopy (MRS) is a non-invasive imaging method that 
provides qualitative and quantitative information about the 
biochemical and molecular composition of living tissues, 
including testes. Any alteration in the molecular and cellular 
status of living tissues translate into signal intensity, which 
can be detected by MRS. Because each living tissue has a 
unique spectrum, spectral signal intensity or a chemical shift 
might predict the different in vivo pathological processes at a 
cellular level (16). The feasibility of MRS for evaluating female 
and male reproductive organs has been shown by our team 
and others (16-18). However, it remains to be determined 
whether spectroscopy of the testes before micro-TESE can 
predict the presence of sperm in harvested testis specimens. 
A comprehensive literature search did not reveal any studies 
investigating the predictor effects of testicular MRS in NOA 
men undergoing micro-TESE. The present study thus aimed to 
determine whether prior testis MRS can predict the success or 
failure of micro-TESE, as well its value in the management of 
NOA patients undergoing initial or repeat micro-TESE.

Material and Methods

This pilot study was approved by the Ethical Commitee of 
Kanuni Sultan Süleyman Training and Research Hospital 
(approval number: KAEK/2017.1.13). In total, 18 men with 
NOA with a mean age of 37 (range: 27-48 years) and five fertile 
controls were included in the study. Azoospermia was defined 
as the absence of sperm cells in the seminal fluid. All patients 
were confirmed to be azoospermic through at least two semen 
analyses. Nine of the 18 patients had previously undergone 
micro-TESE, and these cases were evaluated retrospectively. 
Three patients were sperm positive on micro-TESE, but sperm 
was not found in the other six patients. Due to weak choline 
(Cho) and creatine (Cr) signals in their spectra, the six NOA men 
with negative micro-TESE anamnesis were not recommended 
for repeat micro-TESEs. Some of the patients provided more 
than one negative micro-TESE history. The remaining nine 
patients underwent micro-TESE for the first time. They had 
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diagnostic testis spectroscopy prior to the planned micro-TESE. 
The nine NOA men with a history of previous micro-TESE 
and the fertile controls underwent MRS following three days 
of sexual abstinence. The men with NOA were scheduled for 
micro-TESE after spectroscopy. Detailed information about the 
surgical technique used for the micro-TESE procedure can 
be found elsewhere (4,8). The micro-TESE specimens were 
analyzed by an experienced embryologist to determine whether 
the materials contained sperm or not. The testis spectroscopy 
results of the NOA men were analyzed quantitatively and 
then correlated with the results of subsequent micro-TESE 
attempts. Possible associations between the metabolite peak 
intensities obtained from the spectra of the NOA subjects and 
the sperm retrieval rates in their micro-TESE were assessed. 
In addition to testis MRS, the testicular long axis and serum 
concentrations of FSH, luteinizing hormone (LH), prolactin 
(PRL), and testosterone were measured in each study group. 
Participants with unilateral testes due to surgical resection or 
undescended testes were excluded. Subjects with a history of 
benign or malignant testicular tumors, testicular torsion, and 
abnormal karyotypes were also not included.

Magnetic resonance spectroscopy technique 

Both the men with NOA and the fertile controls underwent testis 
spectroscopy before micro-TESE. Spectroscopy analysis of 
each testis was performed using a 3-T system (Achieva; Philips, 
Best, Netherlands). T1-weighted images (WI) [time repetition/
time echo (TE), 500/20] and T2-WI (1600/80) with 4 mm thick 
sections were obtained in the axial and coronal planes. A single 
and a multi-voxel point-resolved spectroscopy sequence (16), 
both with short (35 ms) and long (140 ms) TEs were used. 
Multivoxel point-resolved spectroscopy sequence was used for 
detecting testes metabolites. The metabolite ratios of the peaks 
were determined using magnetic resonance user Interface 
software. The quantified metabolites of the spectra were Cho, 
Cr, myo-inositol (MI), lactate, and lipids in both NOA groups 
and the fertile controls. The metabolites in the spectrum were 
measured in units and converted to parts per million (ppm). 
The testes were first visualized using magnetic resonance 
imaging before the voxels were prescribed accordingly (17,18). 
Due to the critical importance of the voxel locations in the 
appropriate testicular area for investigating spermatogenesis, 
the volume of interest was placed to the center of the testicular 
parenchyma (Figure 1). The absence of neighboring organs or 
tissue parts that could affect the signals obtained from testes 
make testis spectroscopy easy and objective, thus resulting in 
good quality metabolite signals. Possible associations between 
the metabolite intensities obtained from the spectra of the NOA 
subjects and the sperm retrieval rates in their micro-TESEs were 
assessed. The spectroscopy results were also compared with 

other predictors, including age, FSH, LH, PRL, testosterone, and 
the long axis of the testes.

Statistical analysis

SPSS version 23.0 (IBM Corporation, Armonk, NY, USA) was 
used for statistical analysis of the data. The conformity to 
normal distribution of the data was tested using the Shapiro-
Wilk test. Quantitative data were expressed as mean ± 
standard deviation, median and range (minimum-maximum), 
and percentage (%). For comparison of the groups, ANOVA 
test was used with the corresponding Tukey contrast test. The 
chi-square or Fisher’s exact tests were performed to compare 
the frequencies of the categorical variables, as appropriate. 
The correlations between age, reproductive hormones, and 
tissue metabolites were evaluated using Pearson correlation 
coefficients. Receiver operating characteristic curve analysis 
was used to determine the best cut-off values for the testes 
metabolites for the evaluation of the success rates of sperm 
retrieval. Cho and Cr are the two main metabolites indicating 
the vital function of living cells. In our previous study, it was 
shown that the metabolic function of reproductive tissues 
is either absent or pathological when Cho and Cr signals are 
below the expected physiological values (16). Therefore, these 
two metabolites were used to determine the cut-off values for 
the prediction of spermatogenesis in NOA men undergoing 
micro-TESE. Initially, it was thought that micro-TESE for NOA 
cases could be recommended where the Cho and Cr signals 
were greater than the cut-off values. However, due to the 
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Figure 1. Multivoxel point-resolved spectroscopy sequence 
was used for detecting testis metabolites. The volume 
of interest was placed to the center of the testicular 
parenchyma. Lack of neighbouring organs or tissue parts 
that could affect signals obtaining from testes make testis 
spectroscopy easy and objective for obtaining good quality 
metabolite signals.
R: Right, L: Left, H: Head, F: Foot
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novelty of the diagnostic use of spectroscopy in NOA and to 
determine the cut-off values, micro-TESE was offered for all 
participants, regardless of their metabolite values. A value of 
p<0.05 was accepted as statistically significant.

Results

Demographic characteristics of each group are presented 
in Table 1. A total of 18 subjects with NOA and five fertile 
men underwent single/multi-voxel MRS at 3 T. MRS was 
feasible for in all subjects with NOA, as well as the control 
subjects. All the patients had two testes; thus, 36 testes were 
investigated in terms of their peak characteristics. Since 
the right and left testes signal characteristics were similar, 
only the right testis data are presented here. As there are no 
previous studies investigating the effects of spectroscopy on 
spermatogenesis, all the patients were sent for micro-TESE 
regardless of their peak intensities. Five different testicular 
metabolites, including Cho, Cr, Lac, MI, and lipids, were 
detected via spectroscopy. Cho, Cr, and MI were the most 
prominent metabolites detected in the fertile group (Table 2 
and Figure 2) and this was also the case with the NOA men 
with active spermatogenesis. The Cho and Cr signals of the 
fertile group were significantly higher than those in the NOA 
groups. The MI and lactate metabolites of the fertile group 
were similar to those of the NOA men with or without sperm 

in micro-TESE. Although a low lactate signal was detected in 
the fertile cases compared to the NOA groups, the difference 
was not statistically significant. When the subgroup analysis 
was performed, the lactate peak of the NOA men with 
negative sperm retrieval in micro-TESE was higher than that 
of the NOA men with positive sperm retrieval (1.515±0.675 
ppm vs 0.525±0.193 ppm; p=0.001). Cho, Cr, and MI were 
highly sensitive peaks to predict the presence of sperm in 
micro-TESE. The cut-off value of Cho was 1.46 ppm [area 

Figure 2. The spectral pattern of a fertile man showing high 
Cho and MI signals depicting normal
Cho: Choline, MI: Myo-inositol, Cr: Creatine

Table 1. Characteristics of study subjects
Fertile group 
(n=5)

Previous micro-TESE 
group (n=9)

First micro-TESE 
group (n=9)

p

Age (year) 31.5 (28-37) 40.5 (29-44) 32.5 (27-41) 0.408

FSH (IU/L) 15.75±5.96 13.75±5.61 19.50±5.74 0.204

LH (IU/L) 8.50±1.29 7.25±0.95 9.75±4.11 0.932

Prolactin (ng/mL) 14.50±2.38 19.50±4.04 23.50±4.79 0.018

Testosterone (ng/dL) 422.00±34.22 393.25±8.99 396.00±30.50 0.299

Right testis long axis (mm) 41.25±2.75 36.25±2.98 33.25±4.19 0.062

Left testis long axis (mm) 41.00±2.58 36.25±2.98 35.50±3.69 0.175

Y chromosome microdeletions 0 3 (33.3%) 1 (11.1%) 0.236

micro-TESE: Micro-dissection testicular sperm extraction, FSH: Follicle stimulating hormone, LH: Luteinizing hormone, : Significant difference between 
groups

Table 2. Testis metabolites levels
Fertile group (n=5) Previous micro-TESE group (n=9) First time micro-TESE (n=9) p

Cho (ppm) 2.328±0.309 0.946±0.572 1.232±0.780 0.003

Cr (ppm) 2.196±0.625 	 1.158±0.473 1.532±0.704 0.021

Lac (ppm) 0.362±0.128 1.043±0.610 0.788±0.441 0.060

Lip (ppm) 0.618±0.345 0.643±0.220 0.455±0.237 0.001

MI (ppm) 1.032±0.110 0.584±0.182 1.064±0.309 0.283

Cho: Choline, Cr: Creatine, Lac: Lactate, Lip: Lipid, MI: Myo-inositol, : Significant difference between groups, micro-TESE: Micro-dissection testicular sperm 
extraction
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under the curve (AUC): 0.938, 95% confidence interval (CI): 
0.811-1.00; p=0.002], the cut-off value of Cr was 1.43 ppm 
(AUC: 0.900, 95% CI: 0.730-1.00; p=0.004), and the cut-off 
value of MI was 0.79 ppm (AUC: 0.794, 95% CI: 0.547-1.00; 
p=0.037) for positive sperm retrieval in micro-TESE (Table 
3). In five of the nine NOA cases, the Cho and Cr signals 
were found to be greater than the cut-off values while in 
the remaining four cases, these were lower than the cut-off 
values. Sperm was found in four of the five cases with Cho 
and Cr signals greater than the cut-off values in the initial 
MRS (Figure 3). In one case, despite high Cho and Cr signals, 
no sperm was found on micro-TESE. Sperm was not found 
in three of four cases with Cho and Cr signals lower than 
the cut-off values in the initial MRS (Figure 4). Despite the 
low Cho and Cr signals in the initial spectroscopy, sperm was 
found in one man with NOA. In total, sperm was harvested 
from five of the nine subjects with NOA during micro-TESE 
(Table 4). The sperm retrieval rate for the NOA group was 
55.5%. A low Cho peak was detected in 100% of the NOA 

men with negative sperm retrieval in micro-TESE (Figure 5). 
In contrast, a high Cho peak was detected in 87% of the NOA 
men with positive sperm retrieval in micro-TESE (Figure 5). 
A low Cho peak had high specificity thus indicating inactive 
spermatogenesis. The peak intensities of the measured 
metabolites in the fertile men were similar to the spectra 
of the NOA men with sperm in micro-TESE (Cho p=0.059; 
Cr p=0.917; lactate p=0.530; MI p=0.117; lipid p=0.310). 
Conversely, the signal characteristics of the fertile men were 
significantly different than those of the NOA men without 
sperm in micro-TESE (Cho p=0.001; Cr p=0.017; lactate 
p=0.002; MI p=0.007). The mean testicular lengths were 
similar in the fertile and NOA groups. No correlations were 
detected between the FSH, LH, PRL, and total testosterone 
levels, long testicular axis, and measured spectral signals 
(Table 5). However, a significantly positive correlation was 
detected between age and lactate signal. When the nine men 
who had a history of previous micro-TESEs were examined 
retrospectively, the Cho and Cr signals were found to be 
greater than the cut-off value in three patients with positive 
sperm retrieval. The Cho and Cr signals were either absent or 
under the cut-off values in six patients with negative sperm 
retrieval in previous micro-TESEs.

J Turk Ger Gynecol Assoc 2020; 21: 70-8

Figure 3. (*) The spectral pattern of an NOA man with 
positive sperm retrieval following micro-TESE. (↑) Note the 
high Cho signal depicting active spermatogenesis
NOA: Non-obstructive azoospermia, micro-TESE: Micro-dissection 
testicular sperm extraction, Cho: Choline

Figure 4. The spectral pattern of an NOA man with negative 
sperm retrieval following micro-TESE. Note the low Cho and 
Cr signals depicting pathological spermatogenesis
NOA: Non-obstructive azoospermia, micro-TESE: Micro-dissection 
testicular sperm extraction, Cho: Choline, Cr: Creatine

Table 3. Diagnostic performance of testes metabolite leves for positive sperm retrieval

Sensitivity (%) Specificity (%)
Positive predictivity of the 
test (%)

Negative predictivity of the 
test (%)

Cho↑ 87.5% 100% 100% 90%

Cr↑ 87.5% 90% 87.5% 90%

MI↑ 75% 80% 66.6% 77.7%

Cho↑ Cr↑ 87.5% 100% 100% 90%

Cho↑ MI↑ 62.5% 100% 100% 77%

Cr↑ MI↑ 62.5% 100% 100% 77%

Cho↑ Cr↑ MI↑ 62.5% 100% 100% 77%

Cho: Choline, Cr: Creatine, MI: Myo-inositoli, ↑: Increase
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Discussion

There is no single clinical or laboratory finding that can 

accurately predict positive or negative sperm retrieval before 

micro-TESE. In the present study, the diagnostic accuracy 

of in vivo spectroscopy signals obtained from the testicles 

of NOA men undergoing micro-TESE and the concomitant 
success rates for finding spermatozoa were investigated. The 
most crucial result of this study was the powerful relationship 
between a high Cho peak and the chance of sperm retrieval 
in micro-TESE. An increased Cho signal intensity was very 
sensitive for predicting positive sperm retrieval when using 

Table 4. Magnetic resonance spectroscopy analysis of testes of men with negative or positive sperm retrieval 
in previous or first micro-TESE
NOA men TESE results Cho Cr Lac Lip MI Comment

Previous micro-TESE Negative sperm retrieval 0.40 1.0 0.93 0.20 0.55 Note the low signal intensity of Cho and MI

Previous micro-TESE Negative sperm retrieval 0.67 1.2 1.05 1.01 0.79 Note the low signal intensity of Cho and high Lac

Previous micro-TESE Negative sperm retrieval 0.71 0.9 1.61 0.83 0.56
Note the low signal intensity of Cho, Cr, MI and high 
Lac

Previous micro-TESE Positive sperm retrieval 1.63 1.66 0.22 0.74 0.65 Note the high signal intensity of Cho, Cr and low Lac

Previous micro-TESE Positive sperm retrieval 1.59 1.75 0.52 0.57 0.80 Note the high signal intensity of Cho, Cr and high Lac

Previous micro-TESE Positive sperm retrieval 1.82 1.78 0.40 0.61 0.23
Note the high signal intensity of Cho and Cr and low 
Lac

Previous micro-TESE Negative sperm retrieval 0.80 0.65 1.78 0.60 0.70 Notet the low Cho and Cr, high Lac signal

Previous micro-TESE Negative sperm retrieval 0.34 0.98 1.90 0.59 0.41 Note the low Cho Cr and high Lac signal

Previous micro-TESE Negative sperm retrieval 0.56 0.51 0.98 0.64 0.57 Note the absence of remarkable signals

First micro-TESE Positive sperm retrieval 2.12 1.98 0.67 0.43 1.31 Note the high signal intensity of Cho, Cr and MI

First micro-TESE Positive sperm retrieval 1.76 2.01 0.33 0.77 1.25 Note the high signal intensity of Cho, Cr and MI

First micro-TESE Positive sperm retrieval 0.55 0.82 0.97 0.80 1.33 Note the high signal intensity of MI

First micro-TESE Negative sperm retrieval 0.32 0.98 1.02 0.53 0.87 Note the low Cho, Cr signals and high Lac

First micro-TESE Positive sperm retrieval 2.09 2.11 0.31 0.40 1.40 Note the high signal intensity of Cho, Cr and MI

First micro-TESE Positive sperm retrieval 1.99 2.65 0.40 0.12 1.29 Note the high signal intensity of Cho, Cr and MI

First micro-TESE Negative sperm retrieval 1.33 1.67 1.49 0.47 0.60 Note the high signal intensity of Cho, Cr, Lac

First micro-TESE Negative sperm retrieval 0.54 0.87 1.30 0.46 0.80 Note the high signal intensity of Lac

NOA: Non-obstructive azoospermia, micro-TESE: Micro-dissection testicular sperm extraction, Cho: Choline, Cr: Creatine, Lac: Lactate, Lip: Lipid, MI: Myo-
inositol

Figure 5. Comparison of a spectroscopy with a high (A) and low (B) signal intensity. It is expected to be a healthy metabolic 
process in the testis of a man with high Cho peak (A). There is a high probability that the metabolic process is disturbed in 
the testis of a man with low signal. The first case belongs to a fertile case (A) and the second is a spectroscopy of a TESE 
negative case (B)
Cho: Choline, TESE: Testicular sperm extraction
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micro-TESE technique. The chance of sperm retrieval using 
micro-TESE was very high when the cut-off value for Cho 
was over 1.46 ppm and the cut-off value for Cr was over 1.43 
ppm. Sperm was retrieved by micro-TESE in 80% of the NOA 
men whose Cho and Cr signals were greater than the cut-
off values. Nevertheless, despite high Cho and Cr signals on 
spectroscopy, sperm could not be detected in one patient. Of 
the four men with NOA who exhibited a high Cho signal and 
had successful retrieval of spermatozoa, three of their partners 
became pregnant. One woman delivered a healthy baby while 
the remaining two women had ongoing pregnancies during the 
study period. Accordingly, if the Cho and Cr signals are lower 
than 1.46 and 1.43 ppm, respectively, the chances of sperm 
retrieval in micro-TESE are very low. No sperm was found using 
micro-TESE in 75% of the patients whose Cho and Cr signals 
were lower than 1 ppm. In fact, 75% of azoospermic patients 
with low Cho signal did not have any foci of spermatogenesis 
that were sufficient to find spermatozoa on micro-TESE. Only 
one NOA man with low Cho signal in prior testis spectroscopy 
had successful spermatozoa retrieval. This may be due to a 
technical error in evaluating the spectroscopy signals or a fault 
in the MRS procedure. Interestingly, his partner did not become 
pregnant.

Our findings suggest that, irrespective of the overall state of 
spermatogenesis, determining high Cho and Cr signals may 
predict positive sperm retrieval in men with NOA. In light 
of this, we suggest that the best predictor of positive sperm 
retrieval in micro-TESE is a high Cho peak. A Cho signal at 
least greater than 1.46 ppm should be present in the MRS 
of a testicle to find spermatozoa on micro-TESE. Similar to 
the Cho signal, the Cr signal in the NOA men with active 
spermatogenesis was found to be greater compared to the 
Cr signals in the NOA men without spermatogenesis. As Cr is 
an indicator of the energy status of living cells, a decreased 
Cr signal in the NOA men without sperm may indicate a 
defective metabolism within the testis. In contrast to the Cho 

and Cr signals, the lactate levels were significantly higher in 
the negative sperm retrieval group when compared to the 
positive sperm retrieval group (1.515±0.675 vs 0.525±0.193, 
respectively). As is well known, high lactate levels indicate 
the presence of anaerobic glycolysis at the cellular level. It is 
therefore not expected that sperm can survive in an oxygen-
free environment. It was observed that the NOA men with 
active spermatogenesis had high Cho peaks when compared 
to the NOA men without spermatogenesis. Although the exact 
mechanism for this difference was unclear, we propose that 
it may be associated with the disturbed cellular integrity of 
the Leydig and/or Sertoli cells. The absence of any signal 
or weak signal intensity in NOA men with Sertoli cells only, 
maturation arrest, or orchitis support our idea. Albrecht (19) 
reported that the testes of NOA men showed an increased 
deposition of collagen fibers and an extracellular matrix. 
They also noted that by increasing the thickness of the lamina 
propria, this pathological accumulation may cause defective 
spermatogenesis. We therefore propose that decreased Cho 
peak intensity in NOA men without sperm on micro-TESE 
may be related to excessive thickness of the lamina propria 
of the seminiferous tubules. The greatest support for our 
hypothesis comes from the study conducted by Tsili et al. 
(18), which showed a decline in the intensity of Cho signals 
with advancing age. When taken together, our findings 
and previous results suggest that NOA men without active 
spermatogenesis exhibit the signal properties of elderly men. 
Conversely, as Cho is a marker of cell membrane turnover, a 
high Cho peak in NOA men with sperm on micro-TESE may 
indicate that they have healthy cellular function. A similar 
Cho peak intensity in fertile men and NOA men with active 
spermatogenesis further supports our hypothesis. When 
a routine clinical application of testicular spectroscopy 
before micro-TESE is possible, this may lead to more cost-
effective ICSI cycles because ovarian stimulation will only 
be started in NOA patients with positive spectroscopy, which 
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Table 5. Correlation between age, reproductive hormones and testis metabolites
Cho Cr Lac Lip MI

p r p r p r p r p r

Age (year) 0.053 -0.464  0.407 -0.208 0.007 0.610 0.344 -0.237 0.891 0.035

FSH (IU/L) 0.783 -0.081 0.802 0.074 0.747 -0.095 0.217 0.352 0.294 -0.302

LH (IU/L) 0.136 0.377 0.287 0.274 0.579 -0.145 0.620 0.130 0.931 -0.023

Prolactin (ng/ML) 0.126 -0.446 0.246 -0.346 0.293 0.316 0.650 0.139 0.752 -0.097

Testosterone (ng/DL) 0.601 0.169 0.339 0.303 0.891 0.044 0.558 0.188 0.211 -0.389

Right testis long axis (mm) 0.389 0.261 0.703 0.117 0.300 -0.312 0.826 -0.068 0.840 0.062

Left testis long axis (mm) 0.109 0.431 0.294 0.290 0.093 -0.450 0.653 -0.127 0.778 -0.080

Significant difference between groups
Cho: Choline, Cr: Creatine, Lac: Lactate, Lip: Lipid, MI: Myo-inositol, FSH: Follicle stimulating hormone, LH: Luteinizing hormone
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predicts the presence of sperm in the testicles. With the 
use of this non-invasive tool, an infertile man undergoing 
micro-TESE will know whether their testes contain sperm or 
not. If the initial micro-TESE is negative for finding sperm, 
spectroscopy will help in the decision of whether to offer a 
repeat micro-TESE. If testicular mapping can be performed 
according to the signal intensities of Cho and Cr, it may help 
determine in which regions sperm will be found by micro-
TESE. Thus, it may be possible to avoid unnecessary surgical 
procedures in the sperm-free regions of testicular tissue. As 
a consequence, NOA patients with favorable spectroscopy 
that predicts the presence of sperm may undergo micro-
TESE, confident in the knowledge that sperm will be 
retrievable during the procedure. In contrast, subjects with 
unfavorable spectroscopy results can be counseled about 
the low sperm retrieval rates in micro-TESE. NOA men with 
unfavorable metabolites at spectroscopy can abstain from 
micro-TESE attempts and redirect their attention to other 
assisted reproductive technology options. Although only in a 
small proportion of NOA patients, spectroscopy can also help 
detect benign and malignant testicular lesions as well as 
congenital and acquired causes of obstructive azoospermia 
(20).

The current investigation was carried out because of two 
contrasting hypotheses; high Cho and Cr signals were proposed 
as being indicators of the presence of spermatozoa while low 
Cho and Cr signals would be indicators of the absence of 
spermatozoa on micro-TESE. We found that low Cho and Cr 
signals on spectroscopy indicated that spermatozoa will not 
be found on micro-TESE while the presence of high Cho and 
Cr signals in spectroscopy indicated a strong likelihood that 
sperm will be found in micro-TESE. The real value of prior 
testis spectroscopy is its ability to correctly predict whether 
spermatozoa will be present or absent on micro-TESE.

Conclusion

Analysis of our results demonstrates for the first time that high 
Cho and Cr signals are the best predictors of positive sperm 
retrieval in NOA men undergoing micro-TESE. Moreover, MI 
may also be used as a predictive factor. In addition to evaluating 
AZF deletions, testicular volume, and serum FSH levels, 
spectroscopy of the testes before micro-TESE can improve the 
prediction of sperm retrieval rates in men with azoospermia. 
Bilateral testicular spectroscopy can not only provide significant 
information with regard to the possibility of retrieving sperm 
in micro-TESE, but can also prevent unnecessary surgical 
interventions. Studies with larger sample sizes are warranted 
to enable a more adequate assessment of the impacts of in 
vivo spectroscopy on sperm retrieval rates. If our results are 
confirmed by other studies, testis spectroscopy could be used 

in ART practice to distinguish between testes with active or 
inactive spermatogenesis. In addition to being inexpensive and 
non-invasive in nature, the quick results of spectroscopy make 
it an ideal candidate tool for the screening of NOA men before 
micro-TESE. Testicular MRS is best coupled with an initial 
micro-TESE before starting the ICSI cycle. This non-invasive 
technique may serve as a novel and useful predictive method 
for guiding urologists and IVF specialists on whether to perform 
or not perform micro-TESE. 
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Abstract

Department of Gynecology, Obstetrics and Reproductive Medicine, Saarland University Hospital, Homburg, Germany

Objective: Conisation of the cervix is one of the most common surgical procedures in gynaecology. Nevertheless, surgical expertise is required 
because if the cone is too small, the oncological risk increases and if the cone is too large, the obstetric risk increases. The aim of this prospective 
study was to investigate the suitability of an in-house conisation simulator for teaching medical students the practical performance of conisation.

Material and Methods: Following a demonstration, students performed a loop conisation with a target depth of 8-10 mm using the simulator. 
Cone biopsy dimensions were analysed and a loop electrosurgical excision procedure (LEEP) score was calculated. The students were surveyed 
using a questionnaire of 12 items with five possible responses for each in order to investigate the suitability and realism of the teaching experience.

Results: Eighty-nine students participated in the course. The median (range) cone depth was 8 (3-25) mm with a standard deviation of 3.3 mm. 
The observed LEEP score amounted to 1.5. The questionnaire was answered by 88 students and completed by 86. Survey results showed the 
course was consistently rated as positive, especially towards the increase in practical skills. The questionnaire item producing the highest score 
was “I enjoyed the course” while the statement “I have gained enough self-confidence for the application of high-frequency surgery” received 
the lowest approval score. Students considered the course to be realistic and a helpful teaching exercise.

Conclusion: Practical surgery exercises on the surgical simulator were received positively. Simulation training could be extended to other 
gynaecological operations and to other medical subjects. (J Turk Ger Gynecol Assoc 2020; 21: 79-83)

Keywords: Conisation simulator, student teaching, questionnaire
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Introduction

Conisation is one of the minor gynaecological operations and in 
addition, it is one of the most common surgical procedures in 
gynaecology. Therefore, it is considered a typical operation for 
beginners but the procedure cannot be regarded as trivial. The 
removal of a too small a cone when excising diseased tissue 
may be at the expense oncological safety, thus requiring follow-
up operations and/or therapies (1). Conversely, removing too 
large a cone will increase the oncological safety but will also 
increase the patient's obstetric risk in the event of a subsequent 
pregnancy. It has been reported that the risk of cervical 
insufficiency and consecutive premature birth in pregnancy 
after conisation is about 25% (2,3). This is aggravated by the 

fact that cervical dysplasia in need of treatment mostly occurs 
in young women aged 30-35 years (4).

How should one deal with this dilemma in clinical practice? 
Preventing young colleagues from performing conisations 
is not possible - because eventually there would not be the 
specialists capable of conisation. However, patient safety is 
paramount.

Therefore, a simulator for practicing conisation with an 
electric loop was developed at our center (5). This was then 
used during gynaecological and obstetric practical clerkship 
training. Students were asked to attempt an optimal conisation, 
following a demonstration by the doctor in charge of the study 
(study doctor). The students were then surveyed concerning 
the experience of practical training.
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Material and Methods

The conisation simulator was used as part of the gynaecology 
and obstetrics practical clerkship at our gynaecology clinic in 
the summer semester 2018 (examination period: 13.04.2018-
13.07.2018). This was a prospective study with fifth year medical 
students. The only inclusion criterion was participation in the 
conisation simulation course. The students were informed in 
detail about the study before participating. Participation was 
voluntary and anonymous. The study was previously approved 
by the Local Ethics Committee (approval number: 259/17).

Conisation simulator

A loop electrosurgical excision procedure (LEEP) was 
performed on the simulator. The conisation simulator was a 
table-top model with a self-holding speculum. A stone slab 
formed a stable surface, and a polystyrene plate lying on top of 
it conformed well to the shape of the speculum. A self-holding 
speculum with smoke evacuation was ideal for performing 
a LEEP under local anaesthesia and realistic conditions. 
For the simulation of the portio the end of a sausage was 
used. The cervical canal was visualized by the injection of 
red dye. Thus, the fragmentation and thickness of the cone 
could be better illustrated. The sausage was placed directly 
on the neutral electrode and fixed with a Velcro bandage 
(see Figure 1, 2). This allowed numerous quick repetitions. 
The LEEP was performed with the monopolar power device 
ERBE Vio300D (Erbe Elektromedizin GmbH, Tübingen, 
Germany) with a loop electrode (Erbe Elektromedizin GmbH, 
Tübingen, Germany) under colposcopic view (Olympus OCS-
500, Olympus Europe, Hamburg, Germany) as previously 
described (5).

The course took place on the last day of the one-week practical 
clerkship and lasted 30 minutes. First, the study doctor carried 
out a loop conisation. Subsequently, the students in groups 
of around eight at a time, had the opportunity to make a loop 
conisation and up to two post-resections on their own under 
supervision by the study doctor.

After the course, the study doctor, who was a specialist in 
obstetrics and gynaecology employed at the study center, 
was asked if the simulator was suitable for everyday use and 
the course as realistic and if he could imagine assisting the 
students in a LEEP.

Loop electrosurgical excision procedure score for excision

To enable measuring the desired learning effect in the handling 
of the loop electrode after demonstration of the procedure 
by the study doctor, the participants were asked to perform 
an excision between 8 and 10 mm deep in a single cut. The 
specimens were measured with a digital calliper in the area 

of the cervical canal and visualized with dye. Depending on 

the depth and shape of the specimen, the students were able 

to perform a subsequent resection. The thickness of each 

specimen was added to obtain the total cone thickness. Thus 
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Figure 2. Construction of the conisation simulator

Figure 1. Scheme of the loop electrosurgical excision 
procedure simulator
LEEP: Loop electrosurgical excision procedure
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even if each individual cut showed a large deviation from the 
target range, resections could still result in a normal mean 
thickness. To record the excisions that missed the target 
range of 8-10 mm, deviations were recorded separately. The 
deviation from the desired cutting depth was calculated as 
follows. If the specimen thickness was between 8 and 10 mm, 
the deviation was 0. For superficial cuts, that is those less than 
8 mm, deviation from the desired minimum was recorded so 
that a 6 mm specimen would have a depth deviation of 2 mm. 
Similarly for a cut that was too deep, that is greater than 10 
mm, deviation from the desired maximum was recorded so 
that an 11 mm specimen would have a deviation of 1 mm. 
In order to account for both fragmentation and deviation 
together, a LEEP score was calculated as recently described 
(5).

Statistical analysis

All variables were analysed descriptively using median and 
standard deviation (SD) for continuous variables. Data was 
analysed using an electronic database (Microsoft Office 
Professional, Excel version 2007, Redmond, Washington, 
USA).

Study questionnaire

Students were asked to complete a self-developed anonymous 
questionnaire for the evaluation of the event, directly after 
performing the conisation. Participants were asked to rate the 
following statements using five possible grades (“agree”, “agree 
somewhat”, “neutral”, “disagree somewhat” and “disagree”). 
The following 12 statements used to evaluate the course:

1. The course has improved my operational skills.

2. The course helps me in dealing with patients.

3. The course has improved my medical study quality.

4. I wish to do more operation simulation exercises in the 
practical year.

5. I wish to perform more operation simulation exercises in 
other subjects.

6. The surgical simulation improves my understanding of the 
subject gynaecology and obstetrics.

7. The course improves my competence in gynaecology and 
obstetrics.

8. The surgical simulation has expanded my competence in 
gynaecological examination.

9. I have received sufficient knowledge about high-frequency 
surgery.

10. I have enough confidence to perform high-frequency 
surgery myself due to the course.

11. I could carry out a LEEP under supervision myself.

12. I enjoyed the course.

Results

A total of 89 out of 90 medical students performed a conisation 
with the simulator. One person could not attend for health 
reasons.

The median (range) total cone depth during the 89 conisations 
was 8 (3-25) mm and the SD was ±3.3 mm with 34 (38.2%) 
conisations being too superficial and 14 (15.7%) too deep. 
Thus, 41/89 students (46.1%) achieved the target range for 
cone depth of 8-10 mm with one conisation and 64/89 students 
(71.9%) reached the target range with additional subsequent 
resection. A total of 34 subsequent resections with a median 
(range) depth of 5 (2-10) mm and a SD of ±1.9 mm were 
performed. 25/89 (28.1%) did not reach the target range. We 
observed a LEEP score of 1.5 for the 89 medical students.

Out of the 89 students, 88 completed questionnaire and 86 
forms were completely filled. On two questionnaires one 
answer was missing.

The study doctor assessed the conisation simulation course 
in all 89 cases as suitable for everyday use as part of normal 
student teaching. Furthermore, the course was perceived as 
realistic and the study doctor was confident in assisting a loop 
conisation in the operation room for all 89 medical students 
after the course.

The students’ conclusions regarding the teaching experience 
were consistently positive. Table 1 summarizes the results of the 
course evaluation by the medical students. The highest rated 
aspect of the course was enjoyment of the course with nearly 
91% complete approval. The item with the worst assessment 
by the students concerned having enough self-confidence for 
performance of high frequency surgery on their own, with only 
30% complete approval.

Discussion

To our knowledge, this is the first study ever examining a 
conisation simulator in the context of student teaching. The 
conisation exercises with the Homburger conisation simulator 
were rated almost entirely positive by both the study doctor and 
the participating students. An indication of this finding can be 
seen in the fact that for all questions, the first answer category 
(“agree”) was most often chosen although this was equal 
with the neutral response to the statement “self-confidence 
in the application of high frequency surgery”. However, it also 
seems interesting that the students’ answers were by no means 
homogeneous. This increases the validity of the answers, 
since evaluations within the framework of student teaching 
run the risk that the same answer will always be chosen or 
overestimated because of a lack of interest, in order not to 
disappoint the teachers.

Three basic tendencies can be seen in the analysis. First of 
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all, the practical operation simulation exercise was very well 
received by the students, were perceived as a lot of fun and 
there was a strong desire to implement more simulation 
exercises during their studies. Second, they seem to bring about 
a global increase in knowledge, both in the theoretical and 
practical fields, with the practical gain in knowledge appearing 
to be greater than the theoretical one. Third, the students 
still expressed reservations about the practical application 
of surgical techniques to the patient under everyday clinical 
conditions as was evident by the lowest positive response 
(35.2%) concerning the self-confidence gained in using the 
methods of high frequency surgery in real practice. It must be 
emphasized that this can hardly be expected from a 30 minute 
course. It should also be kept in mind that, from experience, 
only half of the students will be interested in working in an 
operative subject later. Among future gynaecologists, the 
approval rates might have been higher.

The fact that the majority of students were able to reach 
the target range for conisation, with the aid of a subsequent 
resection if required, can be regarded as an encouraging 
result. However, the conisation simulator should be evaluated 
in further studies, in particular the impact of repetitive training 
on conisation depth, LEEP score and surgeon’s self-confidence 
should be investigated further.

In this study practical exercises as an element of medical 
student teaching were investigated. These practical exercises 

can take several forms. They can be performed on humans 
(usually patients) as well as on animals, for example the 
practice of complex surgeries or interventional procedures 
such as heart valve replacement, as well as on models 
specially created for an intervention, as in this study (6-8). 
Undoubtedly, a non-living model is the most favourable 
solution, because it minimises ethical concerns. Additionally, 
most models would have unlimited reusability. An open 
question is the financing of simulation training. Unfortunately, 
not all university hospitals have a sufficient teaching budget 
to provide such models in sufficient numbers. One reason for 
this could be that practical exercises, especially of surgical 
interventions, are not yet an integral part of the curriculum 
within the clinical section of medical studies. If this were 
the case, medical schools would have a greater incentive to 
provide funding for it.

Alternative teaching concepts for practical exercises using 
simulation models also provide theoretical knowledge transfer, 
for example in the context of a lecture or a seminar and 
showing techniques with the help of various media, such as 
pictures or videos (9,10). In this case a practical simulation 
exercise was deliberately chosen because we believe that 
surgical procedures are best learned by actually experiencing 
the procedure and by repeating the procedures in a work or 
simulation setting. The publication by Spüntrup et al. (11) 
which showed that endoscopic surgery can be learned through 
repeated practice, confirmed the feasibility of the concept. 

J Turk Ger Gynecol Assoc 2020; 21: 79-83

Table 1. Evaluation of the conisation course by the medical students (n=88)
Item Agree Agree somewhat Neutral Disagree somewhat Disagree

1. Improvement of surgical abilities due to conisation 
course

45 (51.1%) 30 (34.1%) 12 (13.6%) 1 (1.1%) -

2. Surgical simulation aid in daily treatment of patients 52 (59.1%) 26 (30.0%) 9 (10.2%) 1 (1.1%) -

3. Improvement of study quality 58 (65.9%) 25 (28.4%) 4 (4.5%) - 1 (1.1%)

4. Students’ desire for more surgical exercises in the 
practical year

74 (84.1%) 12 (13.6%) 1 (1.1%) - 1 (1.1%)

5. Students’ desire for more surgical exercises in other 
subjects

77 (87.5%) 9 (10.2%) - - 1 (1.1%)

6. Improvement of understanding for the subject 
gynaecology and obstetrics

51 (58.0%) 29 (33.0%) 5 (5.7%) 2 (2.3%) 1 (1.1%)

7. Improvement of the medical expertise in the subject 
gynaecology and obstetrics

41 (46.6%) 37 (42.0%) 8 (9.1%) 2 (2.3%) -

8. Improvement of expertise in gynaecological 
examination

44 (50.0%) 34 (38.6%) 7 (8.0%) 1 (1.1%) 1 (1.1%)

9. Extent of gained knowledge in high frequency surgery 38 (43.2%) 29 (33.0%) 14 (15.9%) 17 (19.3%) -

10. Self-confidence in the application of high frequency 
surgery

26 (30.0%) 25 (28.4%) 26 (30.0%) 5 (5.7%) 6 (6.8%)

11. Self-confidence to perform a LEEP on your own 31 (35.2%) 27 (30.7%) 15 (17.0%) 7 (8.0%) 8 (9.1%)

12. Fun with conisation exercises 80 (90.9%) 7 (8.0%) - - 1 (1.1%)

LEEP: Loop electrosurgical excision procedure
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In addition, we believe it is unethical to practice operations 
primarily on humans or animals.

Conclusion

It is suggested that the conisation simulator for learning LEEP 
by medical students as well as physicians in further education 
has merit and further study is warranted.
We conclude that surgical simulation exercises, including 
exercises for the implementation of loop conisations, can be 
carried out without problems under everyday conditions in a 
university hospital and are rated positively by both the teacher 
and the students. With the aid of simulators practical surgical 
skills as well as theoretical knowledge can be taught efficiently. 
We propose that operation simulation exercises should be 
used much more widely, not only in gynaecology but also in 
other subjects, and that it may be possible to extend them to 
other operations or scientific issues.
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A comparison of antenatally and intraoperatively 
diagnosed cases of placenta accreta spectrum
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Abstract

Department of Gynaecology and Obstetrics, Karachi Medical and Dental College, Karachi, Pakistan

Objective: To assess the effect of antenatal diagnosis of placenta accreta spectrum (PAS) on fetomaternal outcomes.

Material and Methods: This was a retrospective cohort study conducted from January 2017 to December 2018. Women with PAS diagnosed 
antenatally were designated as group A and those where diagnosis was suspected during operation and confirmed on histopathology (PAS 
diagnosed perioperatively) were designated as group B. Outcome in terms of uterine conservation, maternal death, admission of mother to 
intensive care unit (ICU), perinatal death and neonatal ICU (NICU) admission were recorded.

Results: During the study, PAS was confirmed in 96 cases which were included. Out of these, 34 (35.4%) cases were included in group A while 
62 (64.6%) were diagnosed intraoperatively (group B). The median number of units of blood transfused was lower in group A compared to group 
B (4 vs 6, p<0.001). The uterus was conserved more often in group A compared with group B (67.6% vs 43.5%, p=0.024) while admission to 
ICU occurred significantly more often in group B (26.5% vs 59.7%, p=0.002). Maternal death (p=0.038) and perinatal death (p=0.008) were also 
significantly higher in group B. More neonates delivered to mothers in group B were admitted to NICU (85.7% vs 24%, p=0.033). Survival analysis 
showed a statistically significant increase in uterine conservation rate in group A compared with group B (log rank, p=0.04).

Conclusion: PAS diagnosed antenatally has better fetomaternal outcome than intraoperative detection of PAS. Diagnosing PAS antenatally is 
therefore crucial to improve management and achieve a better outcome. (J Turk Ger Gynecol Assoc 2020; 21: 84-9)

Keywords: Placenta accreta spectrum, antenatal diagnosis, fetomaternal outcomes
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Introduction

Placenta accreta spectrum (PAS) is a well-known entity that 
has become far more common than previously reported (1). 
This is partly due to the rising cesarean section rates in the 
region. However, the effect of sophisticated techniques for 
diagnosing this condition is also noteworthy.

PAS is associated with significant maternal morbidity and 
mortality. The condition, when diagnosed antenatally, allows 
mobilization of suitable clinical resources and helps to 
reduce poor outcomes (2). It was previously believed that 
the final diagnosis could only be confirmed retrospectively 
by histological examination of the specimen. This position 
is now in doubt and studies have reported that novel 
techniques such as power Doppler and magnetic resonance 

imaging have up to 100% sensitivity in diagnosing PAS cases 
(3).

An urgent problem arises when PAS cases are diagnosed 
intrapartum and the expertise, though available at tertiary 
centers, cannot be mobilized rapidly enough (4). Diagnosis of 
PAS can be dependent on assessment of risk factors but this 
is not always sufficient so that sometimes cases are missed, 
especially in facilities with high patient workloads. When an 
undiagnosed PAS is encountered morbidity has been reported 
to increase (5).

Despite antenatal diagnosis of PAS being associated with 
decreased morbidity, the evidence remains sparse, as PAS is 
not frequently encountered worldwide. Most evidence has 
been gathered in regions where antenatal care is optimal and 
cesarean sections rates are not very high (6,7). This report 
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originates from a region where antenatal care is suboptimal 
and cesarean section rates are at an all-time high which results 
in cases of PAS being seen more frequently. This aim of this 
study was to assess the effect of antenatal diagnosis of PAS on 
morbidity seen in such cases.

Material and Methods

This was a retrospective cohort study, conducted from 1st 

January 2017 to 31st December 2018. Consent for the use of 
hospital records was obtained from the department head. 
All labor room and obstetrics theatre records were analyzed 
to calculate the delivery rate at the hospital. The incidence 
of accreta was then calculated for the facility. All women 
who were diagnosed with PAS on histopathology report were 
included in the analysis. Women whose histopathology was 
not sent and PAS was not confirmed were excluded. All cases 
were scrutinized for diagnosis; women who were diagnosed 
before they underwent anesthesia for cesarean delivery 
were included as antenatally diagnosed PAS (group A). Cases 
where PAS was suspected during operation and confirmed on 
histopathology were included as PAS diagnosed peroperatively 
(group B).

For cases diagnosed antenatally, the surgery was performed 
by a senior obstetrician and a consultant anesthetist while a 
consultant pediatrician was present. Four units of blood were 
arranged and continuous communication was maintained with 
the onsite blood bank. The patient’s hemoglobin was regularly 
assessed antenatally and hemoglobin of above 11 g/dL was 
maintained. All patients received antenatal steroids to promote 
lung maturation in the fetus after 26 weeks. For this purpose, 
injection betamethasone (Betnesol) was used at a dose of 12 
mgs. Each patient was given two doses, intramuscularly, 24 
hours apart. The incision was made avoiding the placental 
location, which was assessed preoperatively by an ultrasound 
assessment. The baby was delivered by going around the 
placenta and was immediately handed over to the consultant 
pediatrician for ongoing neonatal care.

A proforma was used to collect data that included: Age of 
woman, her parity, duration of surgery in minutes and number 
of units of blood transfused. The primary outcome measure 
was uterine conservation. Secondary outcome measures 
included maternal death, admission of mother to intensive 
care unit (ICU), perinatal death or neonatal ICU admission. 
Duration of surgery in cases where the uterus was conserved 
was also assessed.

Data was coded and confidentiality was ensured. The hospital 
head gave permission to the investigators for reporting the 
study. In lieu of formal ethical approval, the principles of the 
Declaration of Helsinki were followed.

Statistical analysis

All data were analyzed using SPSS, version 15 (IBM Inc., 
Chicago, IL, USA). Shapiro Wilk’s test was used to assess the 
normality of data. Women’s age, parity, duration of surgery and 
number of units transfused were not normally distributed and 
were presented as median and range. Mann-Whitney U test was 
used to compare non-parametric data sets. Frequencies and 
percentages were calculated for qualitative variables including 
uterine conservation, diagnosis antepartum/intrapartum, ICU 
admission and neonatal death. Chi-square test and Fisher’s 
exact test were used to compare these variables at p<0.05 
level of significance.
Time to uterine conservation was analyzed for both groups 
using the Kaplan-Meier survival plot and curves were compared 
by means of Mantel Haenszel log rank test. A significance level 
of 5% was chosen.

Results

During the study period, 8979 deliveries took place at the 
facility. PAS was confirmed in 96 of those women, giving 
an incidence of 1.06% (1 in 100). Of these, 34 (35.4%) cases 
were antenatally diagnosed (group A), while 62 (64.6%) were 
diagnosed intraoperatively (group B).
The median (range) age of the study population, time of surgery 
and number of units of blood transfused was 28 (21-35) years, 55 
minutes (50-140) minutes and 6 (2-12) units, respectively. Only 
34 (35.4%) cases were diagnosed antepartum. When risk factors 
were assessed, the median (range) number of previous section 
in the study population was 1 (0-4) and only 16 (16.7%) had a 
history of dilation and curettage while 40 (41.7%) gave history of 
bleeding. Uterus was conserved in 50 (52.1%) of all women. ICU 
admission was required for 46 (47.9%) of women and 23 (23.59%) 
women died. Regarding perinatal outcomes, perinatal mortality 
rate was 44.8%. Of these, 31 (72.09%) were fresh stillbirths and 
12 (27.91%) were neonatal deaths. Only 18 (33.96%) neonates 
had Apgar score below 7 after 5 minutes and ICU admission was 
required for 30 (56.6%) of the neonates. Table 1 summarizes the 
characteristics of the whole study population.
When stratified according to groups, there was no significant 
difference between the groups with regards to age (p=0.865), 
parity (p=0.289) and duration of surgery (p=0.588). There 
was no difference between the groups in terms of risk factors 
including the median number of cesarean sections (p=0.304), 
history of bleeding (p=0.703) and history of prior dilatation 
and curretage (p=0.427). However, antenatally diagnosed PAS 
required a lower median number of units of blood transfused 
compared to those with intrapartum diagnosed PAS (4 vs 6, 
p<0.001).
Uterus was conserved in 23 (67.6%) women in group A and 27 
(43.5%) women in group B (p=0.024). Nine (26.5%) women 
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required admission to ICU in group A which was significantly 

fewer (p=0.002) than the 37 (59.7%) of women from group 

B who required ICU care. Maternal death (p=0.038) and 

perinatal death (p=0.008) were also significantly more 

frequent in cases diagnosed perioperatively (p=0.008). 

More neonates delivered to women in group B (85.7% vs 

24%, p=0.033) were admitted to ICU for cases diagnosed 

intraoperatively (see Table 2).

Survival analysis showed a statistically significant difference in 

the duration of surgery with antenatal diagnosis between the 

two groups (log rank, p=0.04; see Figure 1).

Discussion

Main findings

The present study shows that feto-maternal outcomes are 
better in cases of PAS where diagnosis is made antenatally.

Women need fewer units of blood when diagnosed antenatally 
and are more likely to retain their uterus. Duration of surgery is 
also shorter in antenatally diagnosed cases of PAS and there is 
a significantly lower likelihood of admission to ICU following 
surgery while perinatal death is also less likely.

Study Limitations

As placenta accreta is seen frequently due to higher cesarean 
rates, the strength of this study is its sample size. Another 
strength of the study is the clear clinical definition of PAS as all 
cases that were included were histologically confirmed.

The biggest limitation of the study was the retrospective design. 

J Turk Ger Gynecol Assoc 2020; 21: 84-9

Table 1. Demographic and clinical characteristics of 
the whole study population

Age in years - 28 (21-35)

Time in minutes - 55 (40-140)

No of units of blood - 6 (2-12)

Parity - 2 (1-5)

Number of previous cesarean 
sections

- 1 (0-4)

History of dilation and curretage
Yes 16 (16.7)

No 80 (83.3)

History of bleeding
Yes 40 (41.7)

No 56 (58.3)

Diagnosis of PAS
Antenatal 34 (35.4)

Intraoperative 62 (64.6)

Uterine conservation
Yes 50 (52.1)

No 46 (47.9)

ICU stay
Yes 46 (47.9)

No 50 (52.1)

Maternal death
Yes 23 (23.95)

No 73 (76.0)

Perinatal death

Yes 43 (44.8)

No 53 (55.2)

Fresh stillbirths/
perinatal 
deaths

31 (72.1)

Neonatal 
deaths/
perinatal 
deaths

12 (27.9)

Apgar score below 7 at 5 minutes 
(n=53)

Yes 18 (34.0)

No 35 (66.0)

ICU admission of baby (n=53)
Yes 30 (56.6)

No 23 (43.3)

Values are median (range) or n (%) unless otherwise specified
ICU: Intensive care unit

Table 2. Demographic and clinical characteristics 
by group
 Groups p

A
(antenatal 
diagnosis)
(n=34)

B
(intraoperative 
diagnosis) 
(n=62)

Age in years 29 (21-35) 27 (21-35) 0.865

Time in minutes 55 (45-140) 55 (40-140) 0.59

No of units of blood 4 (2-12) 6 (2-12) <0.001*

Parity 2 (1-4) 2 (1-5) 0.29

Gestational age at 
diagnosis

24 (20-26) - -

Previous cesareans 1 (0-2) 1 (0-4) 0.30

Previous history 
of dilation and 
curretage

5 (14.7) 11 (17.7) 0.43

History of bleeding 16 (47.1) 24 (38.7) 0.70

Uterine conservation 23 (67.6) 27 (43.5) 0.02*

ICU stay 9 (26.5) 37 (59.7) 0.002*

Maternal death 4 (11.8) 19 (30.6) 0.04*

Perinatal death 9 (26.5) 34 (54.8) 0.008*

Fresh stillbirths 8 (88.89) 22 (64.7) 0.04*

Neonatal death 1 (11.12) 12 (35.29) 0.006*

Apgar score below 7 
at five minutes

5 (20.0) 13 (46.4) 0.45

ICU admission 
of babies (after 
excluding perinatal 
deaths)

6/25 (24.0) 24/28 (85.7) 0.03*

Data are shown as median (range) or count (percent).
*The chi-square or Mann-Whitney U test is significant at the 0.05 level
ICU: Intensive care unit
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As cases were assessed retrospectively, patient reported 
outcomes could not be assessed.

Interpretation

Rates of placenta accreta have increased markedly in recent 
times. Placenta accreta was previously only seen occasionally. 
In developed countries the rates of PAS are lower than those 
reported from developing countries. The estimated incidence 
from the UK was 1.7 per 10000 maternities (8) while that 
from Australia was 44.2/100000 women giving birth (9). The 
prevalence varied from 0.01% to 1.1% according to a large 
database review (10). These rates are alarming as proportion 
of cesarean sections of all deliveries is also increasing and this 
could potentially mean more cases would be encountered in 
the near future. The rate in our study was 0.010% which is very 
high in comparison to the data previously reported. Another 
reason for this rate could be the fact that the facility is a tertiary 
care center and deals with all high-risk cases that are referred 
from all parts of the city.

Increased maternal age, previous cesarean section and 
increased parity are among the commonly recognized risk 
factors for PAS (11). The median age of the study population 
was 28 years and they had a median parity of 2 which shows 

that the women were below the advanced maternal age 
range and might have not completed their families. The 
median maternal age reported for placenta accreta was 
approximately 34 years and the median parity was 2.5 (12). 
This suggests that placenta accreta may soon affect younger 
women, as PAS in the most commonly reported indication of 
peripartum hysterectomy.

Antenatal diagnosis of PAS can substantially reduce morbidity. 
Only 35.4% of our series were diagnosed antepartum. This is 
lower than the 57% of cases diagnosed antenatally in a study 
reported from Australia (9). In that study, 36% of the cases were 
diagnosed solely on ultrasound. Our hospital records showed 
that all cases of PAS that were antenatally diagnosed, were 
suspected on grey scale ultrasound and confirmed on color 
Doppler. 3-D power Doppler has been shown to have the best 
prediction of antenatal PAS (13). Since 3-D power Doppler was 
not available at our center, our cases were diagnosed by color 
Doppler.

Availability of senior colleagues or experts has been shown 
to improve outcome in difficult and complex cases (14). 
Multidisciplinary team involvement and specialized centers for 
managing PAS have been reporting better outcomes. However, 
these resources can only be mobilized in antenatally diagnosed 
patients. In cases where accreta is diagnosed on the operating 
table, such expertise is difficult to arrange at very short notice 
(15). Our study highlights the importance of preparedness 
for such emergencies as antenatally diagnosed cases had 
significantly better outcomes.

The duration of surgery is an important morbidity marker. 
Women with prolonged surgeries are more likely to require ICU 
transfer, have a longer duration of stay in hospital, and suffer 
wound infections and other post-operative complications (16). 
Duration of surgery was not significantly different between 
the groups in our study but women who had PAS diagnosed 
antenatally had a lower transfused blood volume requirement. 
In addition, in cases where the uterus was conserved, time 
to uterine conservation was also less. This finding may 
be explained by the fact that these cases were optimized 
antenatally, hemoglobin was kept in check and the operation 
was performed by more experienced surgeons under more 
favorable conditions. The planning and anticipation of 
complications in cases of PAS is associated with improved 
outcomes overall (17).

Fetomaternal outcomes were also influenced by the timing of 
diagnosis in the study. Only 26.5% of group A compared with 
59.7% of group B were admitted to ICU which was a significant 
difference (p=0.002). Perinatal death was also significantly 
higher in cases diagnosed intrapartum (p=0.008). These 
findings are in agreement with the studies reported previously 
(18,19).

Figure 1. Kaplan meier survival curve of women whose 
uteri were conserved (log rank test, p=0.04)
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Our study shows the beneficial effect of diagnosing PAS 
antenatally. This diagnosis becomes even more important in 
regions where antenatal care remains suboptimal because 
these women have far worse fetomaternal outcomes than 
women who receive better care. The importance of a scan 
to localize the placenta antenatally in all women and confirm 
invasion, especially in cases with a previous scar, cannot be 
emphasized enough.

Simply diagnosing PAS is not sufficient, in our opinion. We 
believe there is a need for dedicated centers for PAS. Women 
in our study, despite delivering at a tertiary care center, did not 
achieve as good an outcome as reported by studies from the 
developed world.

If PAS is diagnosed antenatally, women are counseled and 
optimized prior to delivery and delivery subsequently takes 
place in a dedicated center with sufficient expertise, much 
better outcomes can be expected. Development of dedicated 
PAS centers in developing countries can be expected to make a 
significant difference in reducing morbidity and both maternal 
and fetal mortality. After establishment of such centers, a larger 
study with prospective design would be capable of assessing 
the outcomes with better and more prevalent antenatal 
diagnosis.

Conclusion

PAS diagnosed antenatally has better fetomaternal outcomes 
than intraoperative detection of PAS. Our results show 
that diagnosing PAS antenatally will significantly improve 
management and result in better outcome. We propose 
adoption of antenatal localization of placenta in all cases, 
especially where risk factors for PAS are present.
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Objective: Recurrent vulvovaginal candidiasis (RVVC) is a common vaginal infection which could affect the quality of life, romantic relationships, 
and sexual performance. There is some evidence that psychological problems result in an increased incidence of RVVC by changing the immune 
systems of individuals. The aim of this study was to determine the association of sexual function and psychological factors including depression, 
anxiety, and stress in women with RVVC.

Material and Methods: Study design was case controlled. Equal numbers of women with RVVC and uninfected women referred to gynecology 
clinics were selected, using convenience purposive sampling. Two samples of vaginal discharge were prepared from each person. One sample 
was examined microscopically and the second was cultured on Sabouraud Agar. Data collection tools used for this study included demographic 
questionnaire, Female Sexual Function Index, Depression Anxiety Stress Scales-21. Data were analyzed using SPSS software (version 19).

Results: Less sexual satisfaction [odds ratio (OR): 0.608, 95% confidence interval (CI): 0.421-0.878] and less orgasm (OR: 0.741, 95% CI: 0.530-
0.998) was associated with RVVC. In patients with RVVC, the levels of depression, anxiety and stress were significantly higher compared to those 
of healthy individuals.

Conclusion: Depression, anxiety and stress in the past four weeks are related to an increased risk of RVVC. There is an association between 
depression, anxiety and stress, sexual satisfaction, and orgasm with RVVC. It may be that psychological interventions and sexual counseling can 
be effective in improving RVVC. (J Turk Ger Gynecol Assoc 2020; 21: 90-6)
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Introduction

Genital tract infections are common problems in women (1,2). 
Vaginitis is an inflammation and infection of the vagina and its 
symptoms include itching or irritation, unusual and malodorous 
discharge, leukorrhea and dyspareunia (3). According to the 
World Health Organization candida, trichomonas, and bacterial 
infection are considered to be the main factors causing vaginitis 
and these three pathogens constitute approximately 90% of 
vaginal infections (1).

Candida albicans is responsible for 85-95% of vaginal yeast 
infections (4). This disease is mostly seen in women of 
reproductive age (5). Studies have shown that the occurrence 
of this problem is rare before the age of menarche and has 
been observed less commonly at postmenopausal ages (6,7). 
This indicates the existence of a hormonal dependency for the 
infection (8).

It is estimated that 75% of women will have a vaginal yeast 
infection at least once in their lifetime and around 45% of 
women will experience this type of infection two or more times 
(4). Causes of the vaginal yeast infections are various species 
of Candida, with Candida albicans being the most common 
cause accounting for 80-90% of the disease. Nevertheless, in 
patients with recurrent vaginal candidiasis, 15-47% of cases are 
caused by non-albicans species (9).

In studies carried out in different countries, the rate of infection 
with candidiasis is different. The rate in Nigeria was reported 
to be 6.5% and in Turkey, with culture method and clinical 
diagnosis, it has been reported as 17.4 and 14.1%, respectively 
(10,11). In a further study from Nigeria, the prevalence of this 
infection was reported as 18.9% (12). In Iran, in the cities of 
Tabriz, Sanandaj, Hamedan, Yazd, and Shiraz, the prevalence 
was reported to be between 25-45% (9). The occurrence of four 
episodes or more of candidiasis per year is called recurrent 
vulvovaginal candidiasis (RVVC) (4). The prevalence of RVVC, 
reported in a study from five European countries and the 
United States, was between 29% and 49% (13). In another study 
in Sweden in 2009, the incidence of RVVC, using fungal culture 
for diagnosis, was estimated as 29.8% (14). In Iran, in Sari, the 
incidence was reported as 24.2% (15).

Several factors play a role in the incidence of vaginal 
candidiasis, including antibiotics, pregnancy, diabetes mellitus, 
taking oral contraceptive pills, human immunodeficiency virus 
infection, wearing tight and nylon underwear with inadequate 
ventilation, vaginal douching, immunosuppression drugs, use 
of an intrauterine device, many sexual activities, local vaginal 
immune deficiency, using tampons instead of sanitary napkins, 
and oral sex. However, each of these factors could have an 
effect on incidence of recurrent chronic candida (4-6,16).

There is also some largely indirect evidence that psychological 

problems contribute to the incidence of RVVC (5). Depression, 
helplessness, hopelessness, and stressful life events may lead 
to the disease by inhibiting the immune systems of individuals. 
Studies have shown that there is a relationship between 
the central nervous system and the immune system, and 
consequently, the incidence of various stresses affects immune 
function and associated diseases (17-19). Chronic stress 
may reduce cellular immunity and affects the hypothalamic-
pituitary-adrenal (HPA) axis reactions. If the HPA axis is active 
chronically, normal reaction to external acute stress may fail, 
and this will increase the susceptibility to inflammation and, 
crucially, infections (16,20).

In addition studies have shown that there was a significant 
relationship between sexual dysfunction in individuals 
with a diagnosis of depression, anxiety, and stress (21,22). 
Psychosocial factors, such as exposure to factors causing stress 
in daily life, can lead to disruption of the sexual response cycle 
(23). The results of a study from Brazil revealed that women 
with RVVC had lower scores in the domains of orgasm and 
sexual satisfaction in comparison to women with localized 
vulvar vestibulitis syndrome (24).

Therefore, the present study was conducted to investigate the 
possible influence of psychological factors on the incidence 
of RVVC, the role of the psychological condition on women’s 
sexual function and to address the lack of a study which could 
demonstrate an association between psychological factors 
(anxiety, stress, and depression) and sexual function in women 
with RVVC (5,16,25).

Material and Methods

In this case control study, participants consisted of married 
Iranian women attending gynecology clinics and who had 
been sexually active in the past four weeks. The women 
were of reproductive age, and were able to complete the 
questionnaire or interview. Exclusion criteria included pregnant 
and lactating women, having a previous or current history of 
cancer, patients undergoing chemotherapy, having immune 
deficiency diseases, and being under treatment for sexual and/
or psychological problems. In addition, women who were in 
their menstrual period, women who had intercourse in the 
past 24 hours, and those who used vaginal creams during the 
week prior to the study and used vaginal douching within 48 
hours of the study were excluded, as were those not willing to 
participate in the study. 

Fifty women with RVVC and 50 healthy women, referred 
to gynecology clinics were selected using convenience 
purposive sampling. From October 2015 to June 2016, the 
female researcher attended clinics every day. After explaining 
the objectives of the project and obtaining written informed 
consent from individuals who were willing to participate in 
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the study, samples were obtained. After preliminary review, if 
a selected individual was not included in the study because of 
exclusion criteria, a further suitable recruit was obtained until 
the desired number of cases and of controls was achieved.

The participants in the case group were married women with 
a history of at least four episodes of vulvo-vaginal candidiasis 
per year. All cases had a documented diagnosis of symptomatic 
episodes of infection in their clinic records. The diagnosis was 
suggested clinically by gynecologists working at the recruitment 
clinics, according to the presence of external dysuria together 
with vulvar pruritus, pain, swelling, and/or redness and signs 
include vulvar edema, fissures, excoriations, and thick “curdy” 
vaginal discharge and microscope examination of a smear from 
the vagina using a potassium hydroxide mounting. Additionally, 
an experienced laboratory microbiologist gave a definitive 
diagnosis of recent candida infection using fungal cultivation and 
direct observation under a microscope slide. The control group 
consisted of healthy individuals who were referred to clinics for 
routine screening. After direct observation under a microscope 
slide preparation and taking samples of vaginal discharge culture, 
all of the controls were shown not to have RVVC.

The data were collected via three questionnaires. The 
first questionnaire included demographic characteristics, 
pregnancy and childbirth information, contraceptive 
methods, history of fungal infections, bacterial vaginosis and 
trichomonas, history of drug use, menstrual history, and each 
participants’ health information. The second questionnaire 
was the Female Sexual Function Index (FSFI) which was 
designed by Rosen et al. (26) and validated for use in an 
Iranian population by Mohammadi et al. (27). The FSFI is 
a 19-item questionnaire designed to determine the sexual 
function status in women in the last four weeks. It assesses 
six domains: Sexual desire (two questions); sexual excitation 
(four questions); lubrication (four questions); orgasm (three 
questions); satisfaction (three questions); and pain (three 
questions). The FSFI has 6 Likert options relating to sexual 
activity (never, rarely, sometimes, often, always), which 
are scored for each domain. Therefore, at least the total 
scale score is 2 and maximum has been considered as 36. 
Generally, higher score indicates better sexual function. 
According to Mohammadi et al. (27), reliability of scale and 
subscales for all the individuals was calculated as 0.85 for 
total score, 0.76 for sexual desire, 0.88 for sexual excitation, 
0.88 for lubrication, 0.9 for orgasm, 0.71 for satisfaction and 
0.87 for pain (27). The third questionnaire was the Depression 
Anxiety Stress Scales (DASS-21). The questionnaire, which is 
the short form, contains 21 questions and measures three 
domains of depression, anxiety, and stress of the individual 
in the four weeks prior to completing the questionnire. 
DASS-21 is scored on Likert scale. Each subscale of this 

questionnaire includes seven questions and the final score 
of each is obtained from the total score for each question. 
Each question is scored between zero (does not apply 
at all in my case) to 3 (completely true in my case). Given 
that this questionnaire is the shortened form of the original 
scale (42 questions), the final score for each of the subscales 
should be doubled (28). Lovibond and Lovibond reported a 
correlation of 0.54 between the two scales of depression and 
anxiety (29). The reliability and validity of the questionnaire 
was evaluated by Samani and Jokar (30) in Iran. The retest 
reliability for depression, anxiety, and stress scales was 
0.80, 0.76 and 0.77, respectively, and Cronbach’s alpha for 
depression, anxiety, and stress was also reported as 0.81, 0.74 
and 0.78, respectively (30).

After determining that the patients met the inclusion criteria, 
the demographic and the DASS-21 Questionnaire were 
completed by the participants during the first visit and the FSFI 
Questionnaire was completed during the second visit, when 
they were referred to clinics to know the culture results and 
drug prescription. 

The participants included in the study in both groups were 
examined in the lithotomy position. By inserting a speculum, 
the researcher observed and assessed vaginal discharge in 
terms of color, odor, volume and other diagnostic features for 
Candida. Samples were collected from vaginal discharge and 
posterior fornix using a sterile cotton swab. Two swab samples 
were taken from each patient, one of which was mounted on 
a slide for microscopy. The second swab was sent for culture 
using Sabouraud’s dextrose agar under sterile conditions. 
Slides were marked with identifying information and, at the 
end of each working day, the slides and culture swabs were 
sent to the mycology laboratory of Faqihi Hospital for viewing 
under a microscope and culturing. Examination of samples 
was carried out by an expert mycologist. The expert added 
a drop of potassium hydroxide to discharges of the first slide 
for viewing under a microscope. In the second sample for 
culture, a swab was placed on Sabouraud Dextrose Agar. 
The detection of yeasts in culture samples was initially 
made by observing yeast groups, with false hyphae, under a 
microscope. This was then confirmed by standard culturing 
in the laboratory. Finally, women with positive microscopic 
results and positive swab cultures for fungi were assigned 
to the case group, while women with negative microscopic 
results and negative swab cultures for fungi were assigned to 
the control group.

The research was approved by the Ethics Committee of the 
Deputy of Research and Technology Shiraz University of 
Medical Sciences (approval number: 7592). Informed consent 
was obtained from all individual participants included in the 
study.

J Turk Ger Gynecol Assoc 2020; 21: 90-6
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Statistical analysis

Data were analyzed using SPSS software, version 19 (IBM Inc., 
Armonk, NY, USA). The following statistical tests were used, 
as appropriate: Independent t-test, chi-square test, logistic 
regression, and Pearson correlation. The significance level for 
all tests was 5%.

Results

There was no significant relationship between demographic 
characteristics, method of contraception, or having specific 
dietary habits with recurrent Candida infection in both case 
and control groups. The history of infection in women with 
recurrent Candida infections (n=25/50) was significantly 
higher (χ2=7.25, p=0.001) than healthy women (n=12/50). 
There were no significant differences regarding the use of 
vaginal douching between the two groups. However, the case 
group individuals (n=30/50) were significantly more inclined 
(χ2=30.1, p<0.001) to wear tight clothes compared with the 
control group (n=4/50).

As shown in Table 1, the mean score of women’s sexual function 
in domains of orgasm (p=0.042), and satisfaction (p=0.005) was 
higher in the control group and this difference was statistically 
significant. However, in other domains, there were no statistically 
significant differences between the two groups. The overall sexual 
function values in the control group on average were a score 
of two greater than in the case group, and this was significant 
(p=0.043). In all domains, the mean of sexual function score in 
the case group was lower than in the control group.

When aspects of sexual function were investigated it was 
found that less sexual satisfaction [odds ratio (OR): 0.608, 
95% confidence interval (CI): 0.421-0.878] and less orgasm 

(OR: 0.741, 95% CI: 0.530-0.998) were reported by women 
with a history of RVVC in the preceding four weeks. There 
were no significant differences between the two groups in 
the domains of desire, mental stimulation, lubrication, and 
pain (Table 2).

Frequency distribution of depression score (p<0.001), 
anxiety (p<0.001), and stress (p=0.037) in the two groups 
were compared using Fisher’s exact test or chi-square 
test. The results of this test showed the significance of the 
severity of these disorders in women with RVVC, such that 
the frequency distribution of these disorders in the case 
group compared to the control group showed a more severe 
situation.

Comparing mean scores for depression, anxiety, and stress 
in both groups showed that levels of these three measures of 
psychological function were significantly higher in the case 
group than the control group and the difference between the 
two groups was statistically significant (Table 3).

Self reported measures of depression, anxiety and stress in 
the past four weeks were associated with a history of RVVC 

Table 1. Comparison of mean score of sexual 
function in both case and control groups

p*
Statistical 
index

Groups
Sexual 
Function

Control 
(n=50) 
(mean ± SD)

Case (n=50) 
(mean ± SD)

0.1491.453.46±0.753.2±0.97Desire

0.4140.8213.82±1.023.64±1.11Mental 
stimulation

0.4220.8064.0±0.913.83±1.10Lubrication

0.0422.064.46±1.014.17±1.36Orgasm

0.0052.864.83±0.863.86±1.28Satisfaction

0.1931.314.18±1.173.78±1.38Pain

0.0432.0424.77±4.0322.73±5.73Overall 
domains

*p<0.05 was considered statistically significant; t-test was used for all 
variables
SD: Standard deviation

Table 2. Association of sexual function with 
recurrent vulvovaginal candidiasis in both case and 
control groups

p*95% CIOR*BetaSexual 
function

0.1730.4741.1430.736-0.306Desire

0.4860.6291.2460.886-0.122Mental 
stimulation

0.4780.6231.2480.882-0.126Lubrication

0.0440.5300.9980.741-0.300Orgasm

0.0080.4210.8780.608-0.497Satisfaction

0.2370.6201.1250.835-0.180Pain

0.0420.8700.9930.936-0.066General areas

*p<0.05 was considered statistically significant; logistic regression 
analysis was used for all variables
OR: Odds ratio, CI: Confidence interval 

Table 3. Comparison of mean scores of depression, 
anxiety and stress between the case and control 
groups

p*
T-test 
index

Groups
Variable Control 

(mean ± SD)
Case 
(mean ± SD)

p<0.0013.1312.44±10.5620.96±11.07Depression

p<0.0013.3811.72±8.9420.72±11.44Anxiety

0.0023.2216.68 ±10.4723.32 ±10.12Stress

*p<0.05 was considered statistically significant; t-test was used for all 
variables
SD: Standard deviation
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(Table 4). In addition, a significant and inverse correlation was 
found between the domains of overall sexual function and 
depression, anxiety, and stress (Table 5).

Discussion

The results showed that there were significant differences 
between the case and control groups regarding the overall 
sexual function score. Moreover, in the case group, sexual 
function score in all domains (desire, mental stimulation, 
lubrication, orgasm, satisfaction, and pain) was lower than 
the control group. However, in the domains of orgasm and 
satisfaction, this difference was statistically significant. This 
study showed that less sexual satisfaction was associated 
with a history of RVVC. However, the relationship of the other 
domains of sexual function with a history of RVVC was not 
significant.
In a previous study, the sexual function of 58 Brazilian women 
(11 patients with RVVC, 18 patients with localized vulvar 
vestibulitis and 29 healthy individuals) were investigated 
and it was found that both the individuals with RVVC and 
localized vestibulitis syndrome had significantly lower sexual 

function scores than the women in the control group. In 
addition, women with RVVC had significantly lower scores for 
satisfaction and orgasm domains (24). However, there was 
no significant difference found for other domains, which is 
consistent with the findings of the current research. Gungor 
et al. (31) in a study from Turkey, reported contrasting results. 
The study was conducted in 114 women in three groups. The 
first group included 58 women with no vaginal discharge, 
the second group included 29 women with abnormal vaginal 
discharge with itching and in the third group, 27 women had 
abnormal discharge without itching. Their results showed 
that women with abnormal vaginal discharge with or without 
itching had significantly higher overall score of sexual function 
compared to that of the control group. These differences may 
be attributed to subject selection bias, subjective reporting, 
possible cultural differences and differences in the diagnostic 
criteria for discharge culturing. 

The results showed that there was a significant relationship 
between depression, anxiety, and stress and a history of RVVC. 
These findings suggest that levels of depression, anxiety, and 
stress in patients with RVVC are higher than healthy individuals. 
The result is consistent with another study which showed 
both chronic stress and reduced antioxidant capacity may be 
predisposing factors for RVVC. This implies that a dysregulation 
of immune function, which can be associated with poorer 
mental health parameters, may increase the risk of RVVC 
(16,20,32).

In a study the Short-Form Health Survey (SF-36) was used to 
measure health-related quality of life in 101 healthy women 
and 102 women with RVVC. The results showed that women 
with RVVC had lower physical and mental composite scores 
compared with controls (5). Although the scales used to 
measure stress and mental health in this and the current study 
were not similar, the results of both highlight that women 
with this infection report more stress. A further study showed 
that women with chronic vaginal symptoms such as RVVC, 
vestibulitis syndrome and inflammatory vulvovaginitis had high 
rates of mental disorders (33). Meyer et al. (34) suggested that 
psychosocial risk factors, particularly stress, were the main 
causes of RVVC.

The findings of the present study showed a significant and 
inverse correlation between the domains of sexual function 
and depression, anxiety, and stress. Mazinani et al. (35) 
showed that there was a significant relationship between 
psychiatric disorders, a history of psychiatric medicine and 
FSF. Although their study was not conducted on women 
suffering from RVVC, its findings regarding the significant 
relationship between mental disorders and sexual dysfunction 
are consistent with the present study. A study from Egypt 
showed that higher anxiety correlated with female sexual 
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Table 5. The correlation between the scores of 
different domains of sexual function and scores 
of depression, anxiety and stress in both case and 
control groups

StressAnxietyDepressionScores 
of sexual 
function rp*rp*rp*

-0.270.006-0.280.004-0.39p<0.001Desire

-0.33p<0.001-0.300.002-0.42p<0.001Mental 
stimulation

-0.280.004-0.33p<0.001-0.47p<0.001Lubrication

-0.56p<0.001-0.45p<0.001-0.36p<0.001Orgasm

-0.52p<0.001-0.41p<0.001-0.32p<0.001Satisfaction

-0.36p<0.001-0.34p<0.001-0.32p<0.001Pain

-0.56p<0.001-0.44p<0.001-0.39p<0.001Overall 
domains

*p<0.05 was considered statistically significant; Pearson correlation 
coefficient was used for all variables

Table 4. The association of depression, anxiety, and 
stress with recurrent vulvovaginal candidiasis in 
case and control groups

p*95% CIORBetaVariable

p<0.0011.0321.1161.0730.070Depression

p<0.0011.0411.1321.0860.082Anxiety

0.0031.0221.1091.0640.62Stress

*p<0.05 was considered statistically significant; Logistic regression 
analysis was used for all variables
OR: Odds ratio, CI: Confidence interval
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dysfunction (22), which again is consistent with the present 
study. Another study showed that trait anxiety and anxiety 
sensitivity were related to greater self-reported female sexual 
arousal outside the laboratory (36). The etiology of anxiety, not 
the experience of anxiety per se, seems to interfere adversely 
with sexual function.

Studies have shown a high prevalence of female sexual 
dysfunction in depressed women, regardless of type and 
severity of depression (25,37). Sexual dysfunction occurs at 
any stage of the sexual response cycle and reduces the quality 
of life of many women. Multiple psychological distresses could 
be sufficient evidence to suspect associated sexual problems 
(38).

It may be that a reduction in sexual satisfaction and orgasm 
can affect the mental state of women leading to an increase 
in stress, anxiety and depression. As these problems increase, 
they can affect the immune system and the body becomes 
more susceptible to infections, and ultimately, they lead 
to an increase in RVVC. As demonstrated by the results of 
this study, sexual function status in these women had an 
inverse association with mental disorders (anxiety, stress, 
and depression). Thus, if the status of sexual function has a 
lower score, these parameters of mental health are likely to 
be worse.

The present study has attempted to bridge the research gap 
in the field of mental health and sexual function in women 
with RVVC. This study should be considered as a preliminary 
study for the planning of larger, prospective interventional 
studies in patients with RVVC. This study has some limitations. 
The study was conducted only in Fars province. Additionally, 
due to the case-control design of study, we could not assess 
causal connection between mental disorders and RVVC. 
Cohort studies or randomized control trials with psychological 
intervention would be necessary to establish if poor mental 
health leads to an increased likelihood of RVVC and whether 
psychological intervention can aid in the recovery from this 
chronic infection.

Conclusion

The results of the present study showed that the reduction in 
sexual satisfaction, orgasm and mental disturbances (anxiety, 
depression and stress) in the past month was associated with a 
history of RVVC. It has been suggested that poor mental health 
may be one of the causes of RVVC. In addition, this study 
showed an inverse relationship between sexual dysfunction 
and markers of mental health (stress, anxiety and depression) 
and has suggested that a reduction in sexual satisfaction and 
orgasm could increase anxiety, depression and stress, which 
may increase the likelihood of RVVC. Therefore, there may be a 
role for sexual counseling and psychotherapy techniques, such 

as relaxation, in order to enhance their mental performance, 
reduce stress and aid in the treatment of RVVC.
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Pregnancy of patients with idiopathic 
thrombocytopenic purpura: maternal and neonatal 
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Abstract

Department of Obstetrics and Gynecology, Başkent University Faculty of Medicine, Adana Application and Research 
Hospital, Adana, Turkey

Objective: Thrombocytopenia occurs in 7% of pregnant women. Along with other causes, idiopathic thrombocytopenic purpura (ITP), which is 
an autoimmune disease with autoantibodies causing platelet destruction, must be considered in the differential diagnosis. Antiplatelet antibodies 
can cross the placenta and cause thrombocytopenia in the newborn. The aim of our study was to assess the management of ITP in pregnancy, 
and to investigate neonatal outcomes.

Material and Methods: This retrospective study was conducted in a tertiary center including 89 pregnant patients with ITP followed between 
October 2011 and January 2018. Patients were evaluated in two groups according to diagnoses of ITP and chronic ITP. Age, obstetric history, ITP 
diagnosis, and follow-up period, presence of splenectomy, platelet count during pregnancy and after birth, treatment during pregnancy, route of 
delivery, weight and platelet count of newborn, sign of hemorrhage, and fetal congenital anomaly were assessed.

Results: Considering the ITP and chronic ITP groups, no significant difference was seen with respect to parity, timing of delivery, preoperative 
and postoperative platelet counts, and hemoglobin values. Route of delivery, birth weight, APGAR scores, newborn platelet count, and congenital 
anomaly rates were also similar. The timing of treatment was different because patients whose diagnoses were established during pregnancy 
were mostly treated for preparation of delivery. Treatment modalities were similar.

Conclusion: Probability of severe thrombocytopenia at delivery is higher in patients with ITP who are diagnosed during pregnancy when 
compared with patients who received prepregnancy diagnoses. ITP is an important disease for both the mother and newborn. Patients should 
be followed closely in cooperation with the hematology department. (J Turk Ger Gynecol Assoc 2020; 21: 97-101)

Keywords: Idiopathic thrombocytopenic purpura, neonatal thrombocytopenia, pregnancy, thrombocytopenia
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Introduction

Thrombocytopenia, which is defined as a platelet count being 
less than 150x103/μL, occurs in approximately 7% of pregnant 
women (1). Various etiologies can cause thrombocytopenia 
during pregnancy. The most commonly seen, gestational 
thrombocytopenia and idiopathic thrombocytopenic purpura 
(ITP), are both diagnoses of exclusion of other pathologies 
necessitating different treatment strategies. These pathologies 
include preeclampsia; HELLP syndrome characterized by 

hemolysis, elevated liver enzymes and low platelet count; 

sepsis; disseminated intravascular coagulation; autoimmune 

diseases such as systemic lupus erythematosus, thrombotic 

thrombocytopenic purpura; microangiopathies such as 

hemolytic uremic syndrome; hematologic malignancies; and 

drug-induced thrombocytopenia (2-4).

Gestational thrombocytopenia, which usually occurs in the mid-

second to third trimester and which is a mild form with platelet 

counts more than 70x103/μL, constitutes 70-80% of cases (1,5). 
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ITP, which is an autoimmune disease with autoantibodies 
against the platelet membrane causing platelet destruction 
in the reticuloendothelial system, must be considered in the 
differential diagnosis. The incidence of ITP at pregnancy is 
1-2/1000 and it forms 3-5% of thrombocytopenias encountered 
during pregnancy, though it is the most common cause of 
thrombocytopenias in early pregnancy and can cause severe 
thrombocytopenia (2,5,6). Patients may be asymptomatic 
or may have antenatal bleeding necessitating treatment. 
Thrombocytopenia may be first diagnosed during pregnancy 
or the diagnosis of ITP may have been established before 
pregnancy. ITP lasting more than 6 months is called chronic 
ITP (1). Splenectomy may be performed due to resistance 
to treatment. Time of diagnosis, severity, and accompanying 
factors must be considered for the differential diagnosis 
of thrombocytopenia. The onset time of ITP can affect 
pregnancy and delivery complications, and clinical conditions 
of the newborn such as thrombocytopenia, petechiae, and 
intracranial hemorrhage (1).
The aim of our study was to assess the follow-up and treatment 
of ITP and chronic ITP during pregnancy, along with neonatal 
outcomes. Proper diagnoses and management in the antenatal 
period will reduce complications.

Material and Methods

This retrospective study was conducted at a university hospital, 
including pregnant patients with ITP. A total of 89 patients 
followed between October 2011 and January 2018 in our center 
with ICD diagnose codes of pregnancy Z33, Z34.8, Z35.8, Z35.9 
and concurrent D69.3 ITP or D69.6 thrombocytopenia codes 
were included. The records of patients were investigated, and 
phone calls with patients were used to collect missing data. 
Other causes of thrombocytopenia were excluded.
Age, obstetric and medical history, time of ITP diagnosis and 
duration of follow-up period, presence of splenectomy, platelet 
counts in early and late pregnancy and after birth, complete 
blood count and biochemistry parameters, treatment 
during pregnancy, route of delivery and anesthesia, need for 
thrombocyte or erythrocyte replacement, gestational week 
at time of birth, weight, APGAR scores and platelet count of 
newborn, signs of fetal hemorrhage, and fetal congenital 
anomalies were assessed.
This study was approved by Institutional Review Board and 
Başkent University Ethics Committee (approval number: KA 
18/70). Informed consent was obtained.

Statistical analysis

The SPSS 23.0 program was used for statistical analysis. 
Categorical measurements were assessed as number and 
percentage, continuous measurements are summarized as 

mean and standard deviation. The chi-square or Fisher’s exact 
test statistics were used to compare categorical variables. To 
compare continuous variables between the groups, ranges 
were assessed, ANOVA or Student’s t-test were used in 
dual groups for variables in a parametric range. P<0.05 was 
considered significant for all tests.

Results	

The mean age of the 89 patients included in the study was 30 
years, and the mean age at ITP diagnosis was 28 years. The 
mean gestational week at birth was 37 weeks and 5 days, the 
mean birth weight was 3073 g, and the mean hemoglobin 
preoperatively and postoperatively was 11.7 g/dL and 10.4 g/
dL, respectively. The mean platelet count of the patients was 
98x103/μL, ranging between 19x103/μL and 622x103/μL. The 
mean platelet count of the newborns was 226x103/μL. The mean 
parity of patients was 2. Chronic ITP was diagnosed in 36% of the 
patients. Time of diagnosis was in the first trimester in 11% of 
patients, the second trimester in 18% of patients, and in the third 
trimester in 34% of patients. The rate of women who smoked was 
6.7%. Cesarean section was performed for 75% of patients due 
to previous cesarean or other obstetric indications, and 11% of 
these patients were underwent neuraxial anesthesia. Antenatal 
bleeding was not encountered in 84.3% of patients, 10.3% had 
vaginal bleeding, and 4.3% had bleeding of other sites not related 
to pregnancy. Of all the patients, 42.7% required treatment, 
28.9% of which was for delivery preparation. Treatment was 
administered in the third trimester in 44.7% of cases, and 26.3% 
received treatment in first or second trimester.

The treatment modality was steroids for 12.4% of patients, 
platelet transfusion for 9.0%, steroid and platelet transfusion 
for 7.9%, and steroid and platelet transfusion and intravenous 
immunoglobulin (IVIG) for 13.5% of patients. No treatment 
was needed for 57.3% of the patients. Erythrocyte transfusion 
beyond other treatments was administered to 11 patients. 
Splenectomy was performed in five (5.6%) patients.

Of the 89 pregnancies, one resulted in missed abortus, 
one resulted in termination of pregnancy, one ended with 
intrauterine exitus at the 26th week, and delivery data of five 
patients could not be obtained due to delivery at other centers. 
Data of 81 newborns were assessed. Neonatal intensive care 
unit (NICU) admission was needed for 19.7% of the newborns. 
Seven of the 81 (8.6%) newborn babies had thrombocytopenia. 
Babies without thrombocytopenia in the first examination were 
not checked again in terms of platelet count. Babies with a 
platelet count <30x103/μL were hospitalized and their platelet 
counts were checked daily, and platelet counts >50x103/μL 
were checked every 2-3 days.

When patients were classified into two groups as ITP and 
chronic ITP, 57 patients were in the ITP group and 32 patients 
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were in the chronic ITP group. No significant difference was 
seen between the two groups with respect to parity, timing of 
delivery, birth weight, preoperative and postoperative platelet 
counts and hemoglobin values, newborn platelet counts, 
1st and 5th minute APGAR scores, and NICU admission. The 
times of diagnosis were significantly different between the two 
groups, the mean age being 30.3 years for patients with ITP and 
23.8 years for patients with chronic ITP (p<0.001) (Table 1). 
The smoking rate was significantly higher in the chronic ITP 
group (p=0.001).

Route of delivery, antenatal bleeding, and congenital anomaly 
rates were similar. There were three congenital anomalies 
leading to neonatal death in the chronic ITP group; aortic 
coarctation - ventricular septal defect - patent ductus arteriosus 
- pulmonary hypertension in the first baby, transposition of the 
great arteries in the second baby, and patent ductus arteriosus 
in the third baby. The latter baby also had thrombocytopenia, 
and had intraventricular and subdural hemorrhage. None 
of the other babies had intracranial hemorrhage. In the ITP 
group, one pregnancy was terminated due to a severe skeleton 
deformity, one baby had hydroureteronephrosis, and two 
babies had hypospadias. Furthermore, one pregnancy resulted 
in intrauterine exitus at the 26th week in the ITP group, and 
there was one missed abortus in the chronic ITP group.

Of all the patients, low platelet counts were found in 7 of the 
newborn babies, 4 of whom were in the ITP group with platelet 
count between 51-66x103/μL, and 3 babies whose platelet 
counts were <30x103/μL were in the chronic ITP group. These 
babies underwent transfontanel and abdominal ultrasound 
imaging, and no hemorrhage was found except in the above-
mentioned baby who had patent ductus arteriosus. 

The timing of treatment was different between the groups 
(p=0.034) (Table 2). Patients whose diagnoses were 
established during pregnancy were mostly treated for 
preparation of delivery. Treatment modalities were similar 
(Table 3). Erythrocyte transfusion rates were also similar.

All patients who had splenectomy were in the chronic ITP 
group, and they underwent splenectomy surgery before or 
after pregnancy; therefore, none of our patients required such 
surgery for treatment during pregnancy.

Discussion

The differential diagnosis of thrombocytopenia in pregnancy 
may be difficult. The onset time of thrombocytopenia, and its 

Table 1. Comparison of mean values of patients with 
idiopathic thrombocytopenic purpura (ITP) and 
chronic ITP

Diagnosis Mean ± SD p

Age (years)
ITP 30.33±5.63

0.843
Chronic ITP 30.09±5.10

Age at diagnosis 
(years)

ITP 30.28±5.65
<0.001

Chronic ITP 23.76±5.59

Gestational week of 
birth (weeks)

ITP 37.44±2.42
0.607

Chronic ITP 37.70±1.85

Birth weight (grams)
ITP 3032.65±597.17

0.424
Chronic ITP 3140.00±540.40

Preoperative platelet 
count (1000/μL)

ITP 89.42±33.35
0.231

Chronic ITP 115.01±113.90

Postoperative platelet 
count (1000/μL)

ITP 87.10±27.58
0.175

Chronic ITP 116.32±115.17

Newborn platelet 
count (1000/μL)

ITP 237.43±101.66
0.266

Chronic ITP 211.63±102.09

Newborn APGAR 1st 
minute

ITP 8.55±0.81
0.97

Chronic ITP 8.55±1.73

Newborn APGAR 5th 
minute

ITP 9.48±0.76
0.96

Chronic ITP 9.57±1.36

ITP: Idiopathic thrombocytopenic purpura, SD: Standard deviation

Table 2. Timing of treatment for the idiopathic thrombocytopenic purpura (ITP) and chronic ITP groups
Onset of treatment 1st trimester 2nd trimester 3rd trimester Delivery Total p

ITP 0 6 8 7 21

0.034Chronic ITP 4 0 9 4 17

Total 4 6 17 11 38

ITP: Idiopathic thrombocytopenic purpura

Table 3. Treatment choice for idiopathic thrombocytopenic purpura (ITP) and chronic ITP groups

Treatment None Corticosteroid
Platelet 
transfusion

Corticosteroid + 
platelet transfusion

Corticosteroid + platelet 
transfusion + IVIG

Total p

ITP 36 5 3 5 8 57

0.305Chronic ITP 15 6 5 2 4 32

Total 51 11 8 7 12 89

ITP: Idiopathic thrombocytopenic purpura, IVIG: Intravenous immunglobulin
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severity and relationship with other abnormal clinical conditions 
direct the diagnosis. Gestational thrombocytopenia and ITP 
diagnosed after the second trimester of pregnancy may be 
especially difficult to differentiate. However, ITP causes more 
severe thrombocytopenia and it may necessitate treatment at 
the beginning of pregnancy or in the proceeding weeks.

Steroid and IVIG are the most commonly used treatments. 
However, timing of treatment may affect potential adverse 
effects. Steroids, which are used as the first step in treatment, 
may cause fetal anomalies when used in early pregnancy. 
Furthermore, it must be kept in mind that steroids may increase 
complications such as hypertension, gestational diabetes, 
and premature labor (2). When the thrombocyte response to 
steroids is insufficient or the adverse effects are intolerable, IVIG 
treatment can be used alone or in combination with low- dose 
steroids (4). Sun et al. (7), who compared the effectiveness 
of steroid and IVIG treatments in their retrospective study 
with 235 pregnant patients, found no significant difference 
between the groups with respect to maternal platelet count 
and newborn results. Wang et al. (3) also declared similar 
treatment efficacy. Other drugs such as mycophenolate mofetil, 
immunosuppressants such as azathioprine, and thrombopoietin 
receptor agonists can also be used for treatment (4,8). 
Treatment choice is determines based on efficacy, toxicity, and 
the cost of the drugs. In our study, 57.3% of the patients did not 
need treatment, 30.3% were given platelet transfusion alone or 
in combination with other treatments.

The ITP and chronic ITP groups were similar with respect to 
all treatment modalities used. Platelet transfusion is mostly 
effective in emergency cases when there is little time to wait 
for the results of other treatments. Gernsheimer et al. (4), 
reported 5-18.9% platelet transfusion rates before delivery in 
patients with ITP. Some of our patients were followed up in 
other hospitals and were canalized for delivery at our hospital 
as a tertiary center. This situation can explain the higher rates 
of platelet transfusion when compared with previous studies.

Resistance to treatment or severe toxicity may necessitate 
splenectomy for remission of the patient. This procedure can be 
performed in the second trimester; however, it is emphasized 
that transplacental crossing of maternal antibodies and the risk 
of neonatal thrombocytopenia is not affected by splenectomy 
(4). None of our patients necessitated splenectomy for 
treatment during pregnancy.

Wyszynski et al. (1) conducted a study with 446 pregnant 
patients with ITP, and they concluded that fetal demise, 
premature delivery, and congenital anomaly risk were higher 
in patients diagnosed as having ITP or chronic ITP before 
pregnancy when compared with patients diagnosed during 
pregnancy, and maternal ITP duration affected pregnancy 
significantly; however, other medical conditions of the 

mother and the medications used were not mentioned and 
their effects could not be evaluated. Subbaiah et al. (2), in 
their study with 30 pregnancies of 26 patients with ITP, found 
no increased rates of preterm delivery, low birth weight, still 
birth or neonatal death in pregnancies of patients with ITP. 
Moreover, they reported no significant difference between the 
platelet count in early pregnancy and before delivery. Of our 
patients, 64% were new diagnosed in pregnancy, and 36% had 
chronic ITP. When we compared these two groups, gestational 
week at delivery, birth weight, and congenital anomalies were 
similar. Also, in Subbaiah et al.’s (2) study, the probability of 
severe thrombocytopenia at delivery was shown to be higher in 
patients with ITP who were diagnosed during pregnancy when 
compared with patients who received their diagnosis before 
pregnancy. The difference in treatment time in our study is 
consistent with this result.

As stated previously, route of delivery as normal vaginal birth or 
cesarean section does not affect hemorrhagic complications 
in patients with ITP, and the decision must be led due to 
obstetric indications (5,6). Gernsheimer et al. (4) reported 
that treatment would usually not be necessary in the absence 
of bleeding symptoms or when the number of platelets was 
>30x103/μL in pregnant women with ITP. Won et al. (6) also 
suggested that the number of platelets of mother should be 
>30x103/μL during pregnancy and >50x103/μL near delivery. 
Furthermore, more than 50x103/μL platelets for normal vaginal 
birth or cesarean section, and more than 80x103/μL platelets for 
neuraxial anesthesia was requested. It was emphasized that for 
asymptomatic patients, treatment might not be necessary until 
delivery if the platelet count was above 20x103/μL; however, 
these patients should be followed closely. Lee et al. (9) also 
stated little risk of epidural hematoma related to neuraxial 
anesthesia for platelet counts >70x103/μL.

In our own clinical practice, neuraxial anesthesia is preferred 
for patients with platelet numbers above 100x103/μL. Besides, 
in our center, the recommendation of the hematology 
department is mostly close monitoring of platelet count and 
follow-up without treatment as long as the platelet count is 
>30x103/μL and the patient is asymptomatic. Steroid treatment 
is recommended in the event of decline in the platelet count 
and when the patient is symptomatic; >70x103/μL platelets are 
suggested for delivery, and close follow-up of the newborn in 
terms of immune thrombocytopenia is recommended. Also, 
the platelet counts must be evaluated using peripheral blood 
smears before treatment.

Antiplatelet antibodies can cross the placenta and cause 
thrombocytopenia in the newborn. Wounds on the face and 
scalp; petechiae; cleft palate; intraventricular hemorrhage and 
hydrocephalus; and cardiac anomalies such as atrial septal 
defect, ventricular septal defect, and patent ductus arteriosus 
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may be seen in the newborn. Preterm labor or low birth weight 
may be encountered both in patients with ITP and chronic 
ITP. Maternal ITP resistant to splenectomy was reported to 
be related to higher rates of intracranial hemorrhage in the 
newborn (1). Furthermore, it was shown in several studies 
that maternal platelet count at delivery was not related to the 
platelet count of the newborn and maternal treatment did not 
affect the newborn platelet count. It was emphasized that risk 
factors for neonatal thrombocytopenia were maternal history 
of splenectomy, maternal platelet count less than 50x103/μL 
in pregnancy, and neonatal thrombocytopenia in the previous 
pregnancies of the mother (3,5). Among our patients, there were 
seven newborns with thrombocytopenia, and platelet counts 
were <50x103/μL in three of the mothers in this subgroup, 
besides, one of the mothers had splenectomy; therefore, these 
numbers may not be sufficient to draw a conclusion on the risk 
factors of neonatal thrombocytopenia.

Fujimura et al. (10) reported neonatal thrombocytopenia as 9-15%; 
however, they denoted that risk of fetal intracranial hemorrhage 
was very low. Loustau et al. (11), reported a rate of 8.3% severe 
thrombocytopenia without hemorrhagic complications in the 
newborn. The neonatal thrombocytopenia rate was 8.6% in our 
study, and we found no significant difference between the ITP 
and chronic ITP groups in this aspect. Gernsheimer et al. (4) 
reported that the neonatal platelet count was not needed to be 
repeated if it was normal in the first examination. However, for 
newborns with thrombocytopenia, the thrombocyte count should 
be checked daily and cranial ultrasound should be performed 
when the platelet count is <50.000. Our practice is consistent with 
these implementations.

Study Limitations

The limitations of our study are its retrospective nature and 
the missing data. The obstetric records of the referred patients 
were based on patient anamnesis. Also, some of the patients 
were admitted to other centers for delivery, which led to 
incomplete newborn data.

Conclusion

ITP diagnosed before or during pregnancy is important 
for both the mother and the newborn. The risk of severe 
thrombocytopenia at delivery is higher in ITP when compared 
with chronic ITP. Patients should be followed closely at a tertiary 
center in cooperation with a hematology department. The 
probability of hemorrhage during pregnancy, and preparation 
for either normal vaginal birth or cesarean section must all be 
considered and the platelet count must be kept stable. The 
newborn’s platelet count must also be closely followed in 
terms of immune thrombocytopenia.
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Clinicopathologic importance of atypical glandular 
cells in cervico-vaginal cytology

 Seda Yüksel,  Erhan Şimşek,  Selçuk Yetkinel,  Songül Alemdaroğlu,  Filiz Aka Bolat,  Hüsnü Çelik

Abstract

Clinic of Obstetrics and Gynecology, Başkent University, Adana Dr. Turgut Noyan Practice and Research Center, Adana, Turkey

Objective: To analyze the histopathologic outcomes of patients with atypical glandular cells (AGC) in cervicovaginal cytology examinations.

Material and Methods: Patients with AGC in cervicovaginal cytology were included in this study between March 2011 and March 2018 and 
patient data were collected retrospectively among all cytology results. AGC classification of cervicovaginal cytology were based on the Bethesda 
2001 classification system.

Results: The total prevalence of cervical epithelial cell abnormality and AGC were found as 4.2% and 0.2%, respectively, in the study cohort. 
AGC-favor neoplasia (AGC-FN) was the subgroup of AGC with the highest malignancy rate with 62.5% (p=0.06). The incidence of malignancy in 
the postmenopausal group (33.3%) was detected higher than in the premenopausal group (8.3%) (p=0.07).

Conclusion: The probability of malignancy in AGC-FN cytology is more commonly associated with malignancy in the postmenopausal group. 
Therefore, histopathologic examination is strongly recommended in these patients with AGC smears because of the high risk for malignancy in 
this group. (J Turk Ger Gynecol Assoc 2020; 21: 102-6)

Keywords: Cervical cancer, neoplasms, pap smear
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Introduction

Preinvasive lesions of the cervix can be diagnosed with 
Papanicolaou smear tests and be treated long before overt 
carcinoma develops. Routine cervical cancer screening 
programs in many countries significantly reduced the 
incidence and mortality rate of cervical cancer (1). A 
thorough understanding of cervical cancer pathogenesis and 
the development of effective screening programs both with 
cervical cytology and human papilloma virus (HPV) typing 
and vaccination against high-risk HPV types have significantly 
altered the distribution of cervical cancer and premalignant 
lesions of the cervix in countries where screening programs 
cover the majority of the population. Although the incidence of 
squamous cell cancers of the cervix is decreasing, the rate of 

adenocarcinomas among cervical cancers is either unchanged 
or increasing (2). There are many reasons for this relative 
increase of cervical adenocarcinoma. First, the location of 
adenocarcinoma and its preinvasive lesion; adenocarcinoma 
in situ (AIS) is rather deep and with higher localization within 
the cervical crypts, which makes these lesions difficult to 
recognize, like their squamous counterpart lesions. Second, 
cytologic and colposcopic signs of AIS lesions are not easy 
to recognize, as with squamous pathologies. Thirdly, invasive 
adenocarcinomas may originate from a small foci of AIS areas 
of the cervix (3).
Glandular cell anomalies in cervical cytology are relatively 
rare compared to squamous cell anomalies. The incidence 
of atypical glandular cell (AGC) was reported as 0.17% in 
a recent large study on cervical cytologic screening (4). In 
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another study in a tertiary referral center, the incidence of 
squamous and glandular abnormalities were found as 1.5% 
and 0.4%, respectively (5). Another population-based study 
including patients with AGC cytology reported a 1.4% risk 
for developing invasive cervical carcinoma, whereas this 
risk was found as 2.5% and 0.2% in patients with high-grade 
intraepithelial lesion and low-grade squamous intraepithelial 
lesion cytology, respectively (1).
In the current literature, AGC is questioned to be associated 
with severe cervical pathologies. Atypical glandular 
cervicovaginal cytologic abnormalities are more frequently 
associated with cervical adenocancer, AIS and cervical 
squamous lesions than squamous cervicovaginal cytologic 
abnormalities.
In this study, we aimed to analyze the relationship between 
cervicovaginal cytologic glandular abnormalities with cervical 
malignant pathologies. For this purpose, cervicovaginal 
cytology reports were examined between March 2011 and 
March 2018, retrospectively, and histopathologic surveillance 
of patients who were diagnosed as having AGCs were analyzed 
and resultant cervical malignancies have been traced.

Material and Methods

Liquid-based (ThinPrep Pap Test, Hologic) cervicovaginal 
cytologic examinations that were performed between 
March 2011 and March 2018 within the context of an 
opportunistic cervical screening program were reviewed, 
and the patients reported as having AGCs were detected. 
The diagnostic and pathologic examinations following the 
cytologic examinations in these patients were obtained 
retrospectively by reviewing the patients’ medical records. 
All cytology and pathology specimens were re-evaluated 
by the department of medical pathology as needed. The 
Bethesda 2001 classification system was used to classify the 
AGCs. The Bethesda 2001 system classifies AGCs as follows: 
AGC-not otherwise specified (AGC-NOS), AGC-endocervical 
cells (AGC-EC), AGC-endometrial cells (AGC-EM), and 
AGC-favor neoplasia (AGC-FN). Only cytologies obtained 
from cervix uteri were included in this study. AGC results of 
vaginal cuff cytologies were excluded. The results of these 
groups are explained separately.
This retrospective study was approved by the institutional 
ethical committee (approval number: KA18/230).

Statistical analysis 

The SPSS 17.0 (IBM, USA) software was used for statistical 
analysis. All independent parameters were analyzed using the 
chi-square test and the Mann-Whitney U test. P values <0.05 
were accepted as statistically significant.

Results

It was determined in the study that a total of 30,851 
cervicovaginal cytologic examinations were performed 
between March 2011 and March 2018. Epithelial cell 
abnormality was encountered in 1299 patients (4.2%), and 
AGCs were detected in 69 patients (0.2%) (Figure 1). Cytology 
was obtained from the vaginal cuff in 17 of 69 patients. Fourteen 
of these 17 patients were diagnosed as having endometrial 
cancer and underwent surgery. During surveillance, AGCs 
were detected and further histopathologic examinations were 
performed. As a result, three cases of recurrence were found. 
There was one patient with cervical cancer and two patients 
underwent hysterectomy with benign indications. These 17 
patients were excluded because the cytologic materials were 
obtained from the vaginal cuff, and majority of the patients 
were already diagnosed as having gynecologic malignancy.
The median age of the patients with AGCs was 47 (minimum: 
25, maximum: 77) years, and 42.3% of patients (n=22) were 
postmenopausal. Sixty-five percent (n=34) of patients with 
AGCs were asymptomatic and were detected in routine 
cervicovaginal cytologic examinations, whereas symptoms 
of menometrorrhagia, menorrhagia, vaginal itching, urinary 
incontinence, postmenopausal bleeding, and leucorrhoea 
were reported in 6, 4, 1, 2, 2, and 3 patients, respectively. Further 
pathologic examinations were offered to all patients; 19% 
(n=10) were lost to follow-up and 80.7% (n=42) underwent 
histopathologic examinations with materials taken from the 
cervix, endocervical canal, and endometrial cavity as indicated.
The evaluation based on subtypes of AGC revealed AGC-NOS, 
AGC-EC, AGC-EM, and AGC-FN in 17 (32.6%), 23 (44.2%), 2 
(3.8%), and 10 (19.2%) of patients, respectively (Table 1). 
Menopausal status was shown to be associated with the subtype 
distribution of AGCs in our study. AGC-EC was predominantly 
found in the premenopausal group (63%), whereas AGC-NOS 

Figure 1. Flow diagram of the study 



Yüksel et al. 
Atypical glandular cells’ importance104

(50%) was higher in the postmenopausal group, and these 
differences were found to be statistically significant (p=0.01). 
HPV genotyping was possible after 2016 and HPV status was 
examined in only 10 out of 52 patients; all patients were HPV 
negative except for one patient with low-risk HPV positivity.

Twenty-eight percent (n=12) of the 42 patients with available 
pathologic follow-up data were normal, whereas active chronic 
inflammation, CIN1, CIN3, cervical squamous cell carcinoma, 
cervical adenocarcinoma, endometrial mixed carcinoma, 
endometrial polyp, endometrial hyperplasia, metastatic 
carcinoma, and ovarian serous carcinoma were encountered 
in 10 (23.8%), 6 (14.2%), 2 (4.7%), 3 (7.1%), 2 (4.7%), 1 (2.3%), 
3 (7.1%), 1 (2.3%), 1 (2.3%), and 1 (2.3%) patient, respectively.

Regarding the patients with a malignant final diagnosis, AGC-
FN (62.5%) was shown to be by far the most frequent AGC 
diagnosis (p=0.06). The subtypes of AGCs in the patient group 
with malignant lesions according to the pathologic follow-up 
examinations were found to account for 50% of the entire AGC-
FN group (Table 2). On the other hand, 66% of all malignant 
cytologies in postmenopausal patients were AGC-FN initially 
(p=0.1) (Table 3). No statistically significant difference was 
found between the subtypes of AGCs in patients with malignant 
pathologies in the premenopausal group (p=0.3) (Table 4).

In terms of menopausal status, the incidence malignancy in 
the postmenopausal group (33.3%) was higher than in the 
premenopausal group (8.3%) (p=0.07).

Discussion

This study confirms that AGC is a rare cervico-vaginal cytologic 
abnormality with a prevalence of 0.2% out of 30,851 cytologic 
investigation. Similar prevalence rates of AGC have been 
reported in the literature (4,6-8). The prevalence of cervical 
malignant lesions within AGC cytology was 9.6%, whereas this 
rate reached 15.3% with the addition of all types of gynecologic 
malignancies, and 32.6% with the inclusion of premalignant 
lesions. The prevalence rates of the underlying neoplasia 
ranged between 9-50% according to AGC cytology reports, 
as in the literature (6,9). Tam et al. (10) reported that the risk 
for premalignant-malignant lesions in AGC-NOS cytology was 
19%, whereas this risk rate was detected as 68% in the AGC-FN 
group (8). In our study, malignancy was encountered in 5 (50%) 
of the 10 patients with AGC-FN. When premalignant lesions 
were encountered, this rate was nearly 70% among patients 
with AGC-FN cytology. Among patients with a malignant final 
pathology, the leading prior AGC subtype was also AGC-FN in 
this cohort; nonetheless, the difference did not reach statistical 
significance (p=0.06).

AGC cytology may be due to cervical pathologies or 
endometrial pathologies. In one study on 41 patients with AGC 
cytology, endometrial cancer was detected in 13 patients, all 
of whom were aged over 40 years. It was reported in another 
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Table 1. Subtype distribution of atypical glandular 
cells based on menopausal status 
AGC 
subtypes

Postmenopausal Premenopausal Total

AGC-NOS 19 (43%) 6 (20%) 25

AGC-EC 4 (10.3%) 19 (63%) 23

AGC-EM 5 (12.8%) 1 (3.3%) 6

AGC-FN 11 (28.2%) 4 (13.3%) 15

Total 39 30 69

AGC: Atypical glandular cells, NOS: Not otherwise specified, EC: 
Endocervical cell, EM: Endometrial cell, FN: Favor neoplasia

Table 2. The distribution of histopathologic results 
according to subtype of atypical glandular cells
AGC 
Subtype

Benign Premalignant Malignant Total

AGC-NOS 11 (34%) 3 (37.5%) 1 (9.1%) 15

AGC-EC 15 (46.9%) 3 (37.5%) 1 (9.1%) 19

AGC-EM 3 (9.4%) 0 (0%) 2 (18.2%) 5

AGC-FN 3 (9.4%) 2 (25%) 7 (63.6%) 12

Total 32 8 11 51

AGC: Atypical glandular cells, NOS: Not otherwise specified, EC: 
Endocervical cell, EM: Endometrial cell, FN: Favor neoplasia

Table 3. The distribution of histopathologic results 
according to subtype of atypical glandular cells in 
the postmenopausal group
AGC 
Subtype

Benign Premalignant Malignant Total

AGC-NOS 9 (64%) 3 (75%) 1 (11.1%) 13

AGC-EC 1 (7.1%) 1 (25%) 0 (0%) 2

AGC-EM 2 (14.3%) 0 (0%) 2 (22.2%) 4

AGC-FN 2 (14.3%) 0 (0%) 6 (66.7%) 8

Total 14 4 9 27

AGC: Atypical glandular cells, NOS: Not otherwise specified, EC: 
Endocervical cell, EM: Endometrial cell, FN: Favor neoplasia

Table 4. The distribution of histopathologic results 
according to subtype of atypical glandular cells in 
the premenopausal group
AGC 
subtypes

Benign Premalignant Malignant Total

AGC-NOS 2 (11.1%) 0 (0%) 0 (0%) 2

AGC-EC 14 (78.8%) 2 (50%) 1 (50%) 17

AGC-EM 1 (5.6%) 0 (0%) 0 (0%) 1

AGC-FN 1 (5.6%) 2 (50%) 1 (50%) 4

Total 18 4 2 24

AGC: Atypical glandular cells, NOS: Not otherwise specified, EC: 
Endocervical cell, EM: Endometrial cell, FN: Favor neoplasia
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study that endometrial pathology was especially found in 
patients aged over 45 years (11). It was suggested after the 
Bethesda 2014 revision that reporting age of patients with 
AGC-EM in cervical cytology should be adjusted as 45 years 
and over. This regulation was attributed to the presentation 
of endometrial pathologies, especially in the postmenopausal 
group (12). In this study, endometrial malignant pathology was 
encountered in one patient with endometrial mixed (serous 
+ endometrioid) tumor; the age of this patient was 68 years. 
Benign pathologies of the endometrium included endometrial 
polyps and endometrial hyperplasia in three patients and one 
patient, respectively.

Our study showed that menopausal state was an important 
risk factor for AGC smears resulting with a final diagnosis of 
malignancy. Only two premenopausal patients (6.6%) were 
diagnosed as having malignancy, both of whom had cervical 
adenocarcinoma. The ages of these patients were 36 and 
40 years. On the other hand, postmenopausal patients’ 
pathologic follow-up examinations showed that considerably 
more patients in the postmenopausal group were diagnosed 
as having malignancies (33.3%) as final diagnoses (p=0.07). 
Although this difference seems insignificant statistically, this 
may result from the limited number of patients. Therefore, 
AGC diagnoses in menopause must be evaluated cautiously 
because of the increased risk of a malignant tumors. 

HPV co-testing with cervical cytology has an important role 
in the triage of cervical squamous lesions; however, its 
importance is not as clear in glandular pathologies and cervical 
adenocancer. In a Swedish population-based study, it was 
reported that the HPV reflex test had a very positive predictive 
value in the prediction of high-grade cervical lesions in patients 
with AGCs, and that the planning of a follow-up schedule based 
on HPV status would be reasonable (13). A systematic review 
that analyzed the importance of HPV in AGC cytology noted that 
the hr-HPV test had a sensitivity of 90% in the prediction of CIN-
2 and higher lesions in patients with AGC (14). In our study, only 
a minority of the patients diagnosed as having AGCs had co-
testing with HPV because we perform colposcopy to all patients 
with AGCs; the absence of HPV co-testing was not a concern 
other than for selecting patients who could be followed up less 
often if their HPV test were found as negative. HPV status was 
analyzed in only 10 patients in our study group and 9 patients 
were found as HPV-negative, whereas one patient had low-
risk HPV positivity. No interpretation could be made about the 
importance of HPV in the triage of AGC because HPV status 
was unknown for all 52 patients with AGCs in our study.

The guideline of the American Society for Colposcopy and 
Cervical Pathology has recommended colposcopy and 
endocervical sampling in the management of AGC (15). In 
accordance with this guideline, we also perform colposcopic 

examinations, and cervical and endocervical sampling in 
patients.
There is more debate as to which patients should undergo 
endometrial biopsy. Endometrial sampling can be 
recommended according to the age and symptoms of the 
patient. Although AGC subtype with AGC-EM constitutes only a 
minority of AGC cytologies, this sub-group carries higher risk for 
endometrial pathologies and malignancies. The small number 
of patients and also the retrospective nature of our cohort 
precludes us from drawing firm conclusions.

Conclusion

The detection of AGCs on cervicovaginal cytology carries 
a potential risk of various malignancies, particularly in 
postmenopausal patients. It can be stated from our study 
that among all AGC subtypes, AGC-FN cytologies are more 
commonly correlated with malignancy and this risk was 
particularly high for postmenopausal patients. Any result with 
AGCs necessitates further investigation with histopathologic 
examination. Future studies with large patient series on AGCs 
at cervicovaginal cytology may help to delineate patients at risk 
for malignancies. 
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Objective: To evaluate the obstetric outcomes of fetuses with cystic hygroma other than karyotype abnormalities and structural malformations.

Material and Methods: We conducted a retrospective study based on the review of medical records of pregnant women in whom 
ultrasonographic diagnosis of fetal cystic hygroma was established in the first trimester from January 2014 to October 2018. All patients were 
offered genetic counselling and prenatal invasive diagnostic procedures to obtain fetal karyotype. For ongoing pregnancies fetal echocardiography 
and detailed second trimester sonographic anomaly screening was performed by a perinatologist/pediatric cardiologist. The demographic 
characteristics of the women and the results of the karyotype analysis were obtained from the database of our hospital and correlated with the 
obstetric outcomes.

Results: Within a five-year period, there were 106 cases of fetal cystic hygroma. Of those, fetal cardiac malformations were detected in four 
and micrognathia in one fetus. Eighty-five women underwent fetal invasive procedures and karyotype abnormalities were detected in 52 of the 
cases. Fetal outcomes of 33 cases with normal karyotype and 21 cases in whom karyotyping analysis were not performed due to patient refusal 
were enrolled into the study. Obstetric outcomes of 21 women who refused karyotyping consisted of 13 livebirths, seven missed abortions, and 
one fetal death, whereas those of 33 women with normal karyotype were; 12 livebirths, 12 missed abortions, two hydrops fetalis, and five fetal 
deaths. Nineteen of 33 fetuses with a normal karyotype and eight of 21 fetuses in whom karyotyping was not performed were terminated.

Conclusion: The presence of cystic hygroma carries a high risk for fetal karyotype abnormalities and cardiac malformations. The postnatal 
outcomes of the fetuses with cystic hygroma appeared to be correlated with the absence of structural malformations and karyotype abnormalities. 
(J Turk Ger Gynecol Assoc 2020; 21: 107-10)
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Introduction

Cystic hygroma is a congenital malformation characterized by 
the presence of abnormal fluid collection at sites of lymphatic-
venous collection within the neck, mediastinum, abdomen, 
and axillary region (1). It is also defined as a subgroup of 

lymphangiomas with the cystic variety, filled with protein-

rich fluid (2). Cystic hygroma is classified as septated and 

non-septated. The overall incidence of cystic hygroma is 

approximately 1/1000-6000 births and 1/750 spontaneous 

abortions (3).
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Cystic hygromas of nuchal origin are reported to be associated 
with fetal aneuploidy and structural anomalies in 50-80% of 
cases (1). Association with aneuploidy and/or fetal structural 
abnormalities worsens the prognosis. This condition can be 
diagnosed with sonography during fetal nuchal translucency 
measurement in the mid-sagittal plane in the first or early 
second trimester. When a cystic hygroma is diagnosed, the 
fetus should undergo thorough anatomic scanning for other 
system anomalies. In the next step, the parents should be 
offered invasive procedures for fetal karyotype analyses in order 
to detect any chromosomal abnormalities (4). If they accept 
karyotype analyses, chorion villus sampling or amniocentesis 
should be performed by a perinatologist.

Previous studies reported poorer perinatal outcomes in 
pregnancies with fetal cystic hygroma and associated 
aneuploidy (5,6). We conducted this retrospective study 
to evaluate the pregnancy outcomes of fetuses with cystic 
hygroma either with normal karyotype or with no karyotype 
analysis in the prenatal period.

Material and Methods

All procedures involved performed in studies involving animals 
and humans were in accordance with the ethical standards of 
the institution or practice at which the studies were conducted.

A retrospective cohort based on a review of medical records of 
patients with fetal cystic hygroma, diagnosed and/or referred 
to our hospital, between January 2014 and October 2018 was 
conducted. All scans were performed using a Voluson™ 730 
Pro (GE Healthcare, USA) multifrequency convex transducer 
at 2.0-7.0 MHz. Cystic hygroma was defined as an enlarged 
sonolucency with clearly visible septations extending along 
the fetal body axis, in contrast to nuchal translucency, which 
was described as a non-septated sonolucent area confined to 
the fetal neck. They were differentiated from nuchal edema 
by the presence of the nuchal ligament. Upon diagnosis of 
cystic hygroma, all patients were provided genetic counselling. 
Prenatal invasive diagnostic procedures were offered for fetal 
karyotyping. A complete fetal anomaly scanning was then 
performed for the detection of other associated structural 
anomalies. Women who wanted to continue their pregnancies 
with cystic hygroma with normal karyotype and undetermined 
karyotype/due to the fact that parents did not accept the 
invasive procedures were enrolled into the study. For those 
women, fetal echocardiography and second trimester detailed 
sonographic evaluation were performed by a perinatologist.

The demographic characteristics of the patients, and results 
of the fetal karyotypes were recorded from the electronic 
database of the hospital. Pregnancy outcomes were tabulated 
from electronic records of the hospitals, and for women 
who did not deliver at our hospitals, telephone interviews 

for the pregnancy outcomes were made. Moreover, physical 
examination findings of the infants were also performed by 
inviting them to the hospital.

Statistical analysis

Data were calculated using the SPSS 11.5 software package for 
Windows (SPSS Inc., USA). Descriptive statistics are presented 
as mean ± standard deviation and median (minimum-
maximum) and percentages.

Results

Within this five-year period, there were 106 cases of fetal cystic 
hygroma; 85 women underwent karyotype analysis, whereas 
21 refused karyotype analysis.

The demographic characteristics of the women are depicted in 
Table 1. The median maternal age was 35 (range, 22-40) years. 
Among them, a normal karyotype was revealed in 33 (38.8%) 
cases. In the remaining 52 (61.2%), fetal karyotype abnormalities 
were detected and they were excluded from the study. Thus 
the study population included the outcomes of 54 fetuses with 
cystic hygroma in whom invasive diagnostic procedures were 
either not performed (n=21) or normal (n=33).

The flow chart of the evaluation of the women with hydrops 
fetalis together with the details of the karyotype abnormalities, 
fetal structural abnormalities, and pregnancy outcome are 
summarized in Figure 1. Associated structural anomalies 
were present in 7 (12.9%) cases, including hydrops fetalis 
(n=2; 28.6%), transposition of the great arteries (TGA) (n=2; 
28.6%), perimembranous ventricular septal defect (VSD) (n=1; 
14.3%), atrioventricular septal defect (AVSD) (n=1; 14.3%), and 
micrognathia (n=1; 14.3%).

In the group that refused karyotype analysis (n=21), pregnancy 
outcomes were as follows: 13 live births (n=11 vaginal births; n=2 
cesarean deliveries), seven missed abortions, and one intrauterine 
death. In the other group with normal fetal karyotype (n=33), 
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Table 1. Demographic characteristics of study group
Pregnants underwent 
invasive sampling 
(n=85)

Pregnants refused 
invasive sampling 
(n=21)

Mean ± SD Median 
(min-max)

Mean ± SD Median 
(min-max)

Age, 
years

32.00±7.21 35 (22-40) 31.00±5.22 32 (24-38)

Gravida 2.00±0.80 2 (1-3) 2.00±0.62 2 (1-3)

Parity 1.86±0.69 2 (1-3) 1.80±1.00 2 (1-3)

Abortus 0.43±0.53 0 (0-1) 0.20±0.35 0 (0-1)

Live 
birth

1.71±0.76 2 (1-3) 0.81±0.42 1 (1-2)

SD: Standard deviation, Min: Minimum, Max: Maximum
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pregnancy outcomes included 12 live births (n=8 vaginal births; 
n=4 cesarean deliveries), 12 missed abortions, two hydrops, 
and five fetal deaths. We were unable to obtain the results about 
pregnancy outcomes in two fetuses with cystic hygroma with 
normal karyotype. Second trimester pregnancy termination was 
performed on 19 women with fetal cystic hygroma with normal 
karyotype and eight of 21 women who refused karyotyping. Two 
newborns with cardiac malformation died within the first week 
of delivery. Both of these cases were TGA. Follow-up of the 23 
infants continued for nearly 36 months. Only one infant underwent 
surgery due to congenital hip dislocation. Regarding the 13 live 
births that refused karyotyping in utero, and were karyotyped 
postnatally; one infant was trisomy 21 and the remaining 12 
infants were euploid. No neurologic developmental disorders 
were detected in any infants excluding the infant with trisomy 21.

Discussion

This study once again confirms the fact that increased nuchal 
translucency in first trimester screening is associated with 
chromosomal abnormalities, structural malformations, and 
fetal demise. The overall probability of live births for both 
groups was 23.5%, and after the exclusion of aneuploid fetuses, 
it was 46.3%. Bilardo et al. (7) reported these rates as 43.2% and 
68.1%, respectively, for increased nuchal translucency groups. 
On the other hand, the live birth rates of women who refused 
karyotyping prenatally was 61.9% (n=13/21), and the overall 
chance of live birth in the total group was 12.3% (n=13/106).

Nuchal translucency is an essential part of the screening for 
chromosomal anomalies on routine or indicated first trimester 

fetal sonographic assessment. During fetal nuchal translucency 
measurement in the mid-sagittal plane, we should keep in 
mind the association between increased nuchal translucency 
and chromosomal abnormalities, congenital malformations 
or several genetic syndromes (8). When a cystic hygroma 
is diagnosed, detailed ultrasound examination and fetal 
chromosomal analyses are indicated due to the high rates 
of fetal aneuploidy and coexisting structural malformations 
(9). Despite invasive prenatal diagnostic procedures for fetal 
karyotyping and parental counseling about poor fetal prognosis, 
parents sometimes refuse these procedures due to religious 
beliefs, and the increased risk of abortion with invasive fetal 
procedures. Even if normal karyotype is reported due to the 
limited treatment modalities and possibility of unfavorable 
consequences, the parents can opt for elective termination.

Previous studies indicated that cystic hygroma with fetal 
structural abnormalities is associated with poor fetal outcomes 
(1-6). The most frequent fetal structural malformation is 
cardiac defects within euploid groups. TGA has the highest 
incidence (90%) in this group. Septal or valvular defects are 
present in 43% and aortic valve/isthmus stenosis is present in 
86% of cardiac abnormalities (7). We found that the overall 
frequency of cardiovascular anomalies in our study group was 
7.4%. Among the cardiac defects, TGA, perimembranous VSD, 
and AVSD were detected with a frequency of 28.6%, 14.3%, and 
14.3%, respectively, emphasizing the fact that in the second 
trimester, targeted fetal echocardiographic examinations are 
important and an essential diagnostic tool in euploid fetuses 
with cystic hygroma (1,7).

Hydrops fetalis is another important prognostic marker. 
Bernard et al. (10), reported a mortality rate of 96.5% in 
hydropic fetuses. Our findings showed that the incidence of 
fetal death with coexisting hydrops was 100%. Generalized 
edema and hydrops may be the cause of left atrium dysfunction 
and aorta due to a compression effect leading to fetal death. In 
the literature, only a few studies have reported the resolution 
of hydrops and healthy newborns (11); the majority of the 
studies demonstrate that hydrops is associated with poor fetal 
outcomes (6,10,12,13). On the other hand, the resolution of 
nuchal edema with a normal karyotype is a good prognostic 
marker in the absence of any coexisting malformation. Two 
fetuses with hydrops fetalis were present in our study. Cardiac 
malformations were detected more frequently than hydrops 
fetalis. Cardiac malformations, arrhythmia, aneuploidy, and 
fetal structural malformations may lead to non-immune 
hydrops fetalis (14). Our findings showed 25 live births in 
all groups, two of which with TGA died postnatally; one of 
the newborns was trisomy 21. Of the remaining newborns, 
22 (88%) had normal postnatal neurologic development. 
Similarly, Sanhal et al. (5) reported that 90% of fetuses (euploid 

Figure 1. Overall outcomes from the prenatally diagnosed 
cases of cystic hygroma
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and structurally normal) with septated cystic hygroma had 
normal neurologic outcomes.

Other than fetal karyotyping, chromosomal microarray analysis 
(CMA) is an advanced technology with the ability to survey the 
entire genome and to identify chromosomal abnormalities, 
submicroscopic genomic alterations. Increased nuchal 
translucency and cystic hygroma are associated with different 
conditions, aneuploidy and structural abnormalities. Shaffer 
et al. (15) reported that the detection rate of CMA for fetuses 
with cystic hygroma was 17.1%. CMA should be offered for any 
patient undergoing invasive sampling to identify all clinically 
significant alterations.

Though previous studies focused on cases with karyotyping, our 
study also investigated cystic hygroma with unknown karyotype 
in the prenatal period. The refusal rate of karyotyping was higher 
(19.8%) than in the published data from European countries; this 
condition might be due to lower sociocultural levels and religious 
beliefs. We think our findings may be helpful to physicians 
providing parental counseling for women who refuse karyotype 
analysis. In fetuses with cystic hygroma with normal karyotype 
and in whom no structural malformations are present, pregnancy 
outcomes may be favorable as reported in the literature (5).

The small number of cases with cystic hygroma and unknown 
karyotype in 21 cases are the main limitations of this study.

Conclusion

The presence of cystic hygroma carries a high risk for 
aneuploidy and major structural malformations. Invasive 
prenatal karyotyping procedures, fetal echocardiographic 
examination, and parental counselling are necessary for the 
prediction of the prognosis. Until multicenter and large-sample 
sized studies have been published, these results might be 
helpful in providing parental counselling for those with fetal 
cystic hygroma.

Ethics Committee Approval: All procedures involved 
performed in studies involving animals and humans were 
in accordance with the ethical standards of the institution or 
practice at which the studies were conducted.

Informed Consent: It was retrospective- designed. We didn’t 
have the informed consent forms signed.

Peer-review: Externally peer-reviewed.

Author Contributions: Surgical and Medical Practices - 
Ş.Ç., E.Ş.Ç.; Concept - A.T.Ç., Y.E.Ü.; Design - B.Y., Ş.Ç., E.C., 
Y.E.Ü.; Data Collection or Processing - B.Y., O.A.; Analysis or 
Interpretation - E.C., B.Y.; Literature Search - B.Y., O.A.; Writing 
- B.Y., A.T.Ç.

Conflict of Interest: The authors declare that they have no 
conflicts of interest.

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

References

1.	 Malone FD, Ball RH, Nyberg DA, Comstock CH, Saade GR, 
Berkowitz RL, et al. First- trimester septated cystic hygroma: 
prevalence, natural history, and pediatric outcome. Obstet Gynecol 
2005; 106:288-94.

2.	 Gedikbaşı A, Oztarhan K, Aslan G, Demirali O, Akyol A, Sargın A, et 
al. Multidisciplinary approach in cystic hygroma: prenatal diagnosis, 
outcome and postnatal follow-up. Pediatr Int 2009; 51:670-7.

3.	 Chen CP, Liu FF, Jan SW, Lee CC, Town DD, Lan CC. Cytogenetic 
evaluation of cystic hygroma associated with hydrops fetalis, 
oligohydramnios or intrauterine fetal death: the roles of 
amniocentesis, postmortem chorionic villus sampling and cystic 
hygroma paracentesis. Acta Obstet Gynecol Scand 1996; 75:454-8.

4.	 Economides DL, Whitlow BJ, Kadir R, Lazanakis M, Verdin 
SM. First trimester sonographic detection of chromosomal 
abnormalities in an unselected population. Br J Obstet Gynaecol 
1998; 105:58-62.

5.	 Sanhal CY, Mendilcioğlu I, Ozekinci M, Yakut S, Merdun Z, Simsek 
M, et al. Prenatal management, pregnancy and pediatric outcomes 
in fetuses with septated cystic hygroma. Braz J Med Biol Res 2014; 
47:799-803.

6.	 Yakistiran B, Katlan DC, Yuce T, Soylemez F. Prenatal diagnosis and 
fetal outcomes of cystic hygroma: Experience of a tertiary hospital. 
Gynecol Obstet Reprod Med 2019; 25:4-6.

7.	 Bilardo CM, Pajkrt E, de Graaf I, Mol BW, Bleker OP. Outcome of 
fetuses with enlarged nuchal translucency and normal karyotype. 
Ultrasound Obstet Gynecol 1998; 11:401-6.

8.	 Howarth E, Draper ES, Budd JL, Konje JC, Clarke M, Kurinczuk 
JJ. Population-based study of the outcome following the prenatal 
diagnosis of cystic hygroma. Prenat Diagn 2005; 25:286-91.

9.	 Kharrat R, Yamamoto M, Roume J, Couderc S, Vialard F, Hillion 
Y, et al. Karyotype and outcome of fetuses diagnosed with cystic 
hygroma in the first trimester in relation to nuchal translucency 
thickness. Prenat Diag 2006; 26:369-72.

10.	 Bernard P, Chabaud JJ, Le Guern H, Le Bris MJ, Boog G. Cystic 
hygroma of the neck. Antenatal diagnosis, prognostic factors, 
management 42 cases. J Gynecol Obstet Biol Reprod (Paris) 1991; 
20:487-95.

11.	 Izquierdo L, Kushnir O, Sanchez D, Curet L, Olney P, Sarto GE, et al. 
Prenatal diagnosis of Noonan’s syndrome in a female infant with 
spontaneous resolution of cystic hygroma and hydrops. West J Med 
1990; 152:418-21.

12.	 Fujita Y, Satoh S, Nakayama H, Taguchi T, Suita S, Nakano H. In 
utero evaluation and the long-term prognosis of living infants with 
cystic hygroma. Fetal Diagn Ther 2001; 16:402-6.

13.	 Özcan HÇ, Uğur MG, Balat Ö, Sucu S, Bayramoğlu Tepe N, Öztürk E, 
et al. Analysis of cystic hygroma diagnosed in the prenatal period:5 
years’s experience at a tertiary hospital in Southeastern Turkey. J 
Matern Fetal Neonatal Med 2019; 32:1800-5.

14.	 Sparks TN, Thao K, Lianoglou BR, Boe NM, Bruce KG, Datkhaeva 
I, et al. Nonimmune hydrops fetalis: identifying the underlying 
genetic etyology. Genet Med 2019; 21:1339-44.

15.	 Shaffer LG, Rosenfeld JA, Dabell MP, Coppinger J, Bandholz AM, 
Ellison JW, et al. Detection rates of clinically significant genomic 
alterations by microarray analysis for specific anomalies detected 
by ultrasound. Prenat Diagn 2012; 32:986-95.

J Turk Ger Gynecol Assoc 2020; 21: 107-10



Analysis of community-based studies related with 
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Human papilloma virus (HPV) vaccine is a proven method for preventing HPV-related cancers and genital warts, especially preventing cervical 
cancer. It is aimed to systematically review and synthesize conclusions in detail from community-based studies published in Turkey between 2009 
and 2019, which evaluate the knowledge, awareness, attitude, and behaviors of individuals towards HPV and HPV vaccination. This systematic 
review is conducted based on the PRISMA reporting method and includes community-based, descriptive cross-sectional and cross-sectional 
studies published between 2009 and 2019. In this systematic review, 5132 studies from six databases were scanned in total. It was determined 
that there were 23 studies that met the eligibility criteria for this systematic review. In the reviewed studies, it was determined that the rate of 
“Hearing of HPV before” was 3.8% at the lowest and 57.0% at the highest, and the rate of “Hearing of HPV vaccine before” was 2.2% at the lowest 
and 74.7% at the highest. In the reviewed studies, it was reported that although parents’ willingness to have their daughters vaccinated with HPV 
vaccine varied between 14.4% and 68.0%, their willingness to have their sons vaccinated with HPV vaccine varied between 11.0% and 62.0%. 
In addition, it was reported that the lowest rate of vaccination with HPV vaccine among participants was 0.3% at the lowest and 6.0% at the 
highest. Consequently, it is considered that conducting common, systematic, and continuous health education programs aimed at both sexes 
and including both parents, which will increase the knowledge and awareness on HPV and its vaccine, would provide positive attitudes, and will 
be effective in protecting against HPV-related cancers. (J Turk Ger Gynecol Assoc 2020; 21: 111-23)

Keywords: Human papilloma virus, HPV vaccine; knowledge, awareness, attitude, public health
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Introduction

Human papilloma virus (HPV) infection, which is sexually 

transmitted to both males and females, is a global epidemic (1-

3). Approximately 75% of sexually active individuals encounter 

HPV at some time in their lives (4). Thirteen known carcinogenic 

types of HPV, which have approximately 200 diagnosed types, 

may become cancerous by causing chronic and progressive 

infection (5). HPV-related cancers are listed as cervical, vulvar, 

vaginal, anal, rectal, penile, and oropharyngeal cancers (5,6). 

According to data from the surveillance program conducted by 

the Centers for Disease Control and Prevention in the United 

States of America between 2008-2012, it is reported that 38,793 

people on average were diagnosed as having HPV-related 

cancer and 59% of whom were females and 41% were males 

(6). In the last five years in Turkey, the reported prevalences of 

cervical cancer, vulvar cancer, anal cancer and penile cancer 

were 16.09%, 1.82%, 1.09%, and 0.16%, respectively (7).

HPV vaccine is a proven method for preventing HPV-related 

cancers and genital warts, especially preventing cervical cancer 
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(8,9). It is reported that vaccines containing HPV16-18 types 
prevent 63% of all HPV-related cancers; vaccines containing 
nine types of HPV (HPV6-11-16-18-31-33-45-52-58) provide 
protection against cervical, vulvar, vaginal, and anal cancers by 
90% (6,10). Throughout the world and in Turkey, HPV vaccines 
are recommended to individuals from both sexes between the 
ages of 9 and 26 years and before the first sexual experience 
(11,12). The HPV vaccine, the safety of which has been verified 
by the European Medicines Agency (13), is included in national 
vaccination program in many countries, but it is not included in 
Turkey’s national vaccination schedule (13-15). 

Objectives

The literature reported that negative attitude and behaviors of 
individuals and parents such as lack of knowledge and low 
awareness about mode of transmission, protection, and early 
diagnosis methods of HPV infection, cost of HPV vaccine, 
potential adverse effects, and suspecting vaccine safety, and 
negative news on all vaccines prevented the generalization 
of the HPV vaccination (16-18). In the current study, the aim 
was to systematically review community-based studies that 
evaluated the knowledge, awareness, attitude, and behaviors 
of individuals towards HPV and HPV vaccine published in 
Turkey between 2009 and 2019, and the available conclusions 
were synthesized in detail.

Protocol and registration

This systematic review was registered on the International 
Prospective Register of Systematic Reviews system (approval 
number: 128435). This systematic review was conducted 
based on PRISMA reporting method and includes community-
based, descriptive cross-sectional and cross-sectional studies 
published between 2009 and 2019.

Eligibility criteria

The investigated studies, which were about protection methods 
against cervical cancer in Turkey published in the last 10 years, 
were focused on individuals’ knowledge, awareness, attitude, 
and behaviors on HPV and HPV vaccine. In the literature, no 
systematical national research report was found on individuals’ 
knowledge, awareness, attitude, and behaviors on HPV and the 
HPV vaccine (2). In this systematic review, it was decided that 
synthesizing community-based studies would be appropriate 
by anticipating that they would reflect the current status of 
the community at risk in terms of HPV infection in Turkey. In 
this respect, eligibility criteria were based on the literature as 
follows: (1) descriptive cross-sectional and cross-sectional 
research design published in a national or international peer-
reviewed journal; (2) conducted within the borders of the 

Republic of Turkey; (3) published between 2009 and 2019; (4) 
sample consisting of healthy/sick individuals. Review articles, 
letters to the editor, qualitative studies, case-control studies, 
congress proceedings, and theses were excluded from the 
systematic review.

Information sources 

Studies included in the systematic review were obtained as 
a result of comprehensive review of EBSCO, Google Scholar, 
Proquest, PubMed, Springer, and TR index databases between 
March 1st and 4th, 2019.

Search

Keywords in English used in the review were “Turkey”, “HPV”, 
“Human Papilloma Virus”, “HPV vaccine”, “knowledge”, 
“awareness”, “attitudes”, “behavior”; and “Türkiye”, “İnsan 
Papilloma Virüsü”, “Human Papilloma Virüsü”, “HPV aşısı”, 
“bilgi”, “farkındalık”, “tutum” and “davranış” words were used 
in the Turkish database.

Study selection

In this systematic review, as a result of comprehensive 
scanning of the databases, 118 research reports were identified 
according to the titles and abstracts that met the eligibility 
criteria. It was observed that there were 43 recurring studies 
among this research. In the assessment according to title and 
abstract after the recurring researches were identified, studies 
conducted by healthcare professionals/students (n=47), 
intervention studies (n=3), scale validity reliability studies 
(n=2), and studies conducted on immigrant Turks (n=1) 
were eliminated because they did not fit the purpose of the 
systematic review. After this stage, the full texts of the studies 
were reviewed (n=25). Studies for which the full text was not 
available were excluded from the systematic review (n=2). 
Following the assessments, it was determined that there were 
23 studies that met the eligibility criteria for this systematic 
review (Figure 1).

Data collection process 

Evidence centers such as the Cochrane Library and Joanna 
Briggs Institute (JBI) recommend that the studies addressed 
in systematic reviews are assessed using standardized critical 
instruments to determine their scientific value and bias risk 
according to their objectives, design, and method properties 
(19). It is reported that valid and reliable instruments for 
determining the reporting quality of cross-sectional studies are 
limited (20). To assess the reporting quality and properties of 
the 23 studies included in this systematic review, the 8-question 
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JBI-Critical Appraisal Checklist for Analytical Cross-sectional 
Studies, which was developed by JBI, was used (21). In the 
check list, the quality of the studies was assessed in each 
question as “1=yes”, “2=no”, “3=unclear”, “4=not applicable” 
(Table 1).

A data collection form developed by the researchers based on 
the literature was used to collect the data of the scanned studies 
included in the systematic review. The data collection form 
includes the author, year, subject, location, sample size and 
properties, method, main findings, conclusion, and suggestion 

titles of the study. Researchers reviewed the full texts of 23 

studies in detail and recorded in the data collection form under 

titles independently from each other. Data collection forms of 

each study were reviewed by all researchers and the data of 

the systematic review were established.

Data items 

The collected data was merged under the titles of “Author”, 

“Year”, “Location of the Research”, “Age Range”, “Health 

Figure 1. PRISMA flow diagram of the systematic review

Table 1. Joanna Briggs Institute-critical appraisal checklist for analytical cross-sectional studies (n=23)

Yes No Unclear
Not 
applicable

n % n % n % n %

1. Were the criteria for inclusion in the sample clearly defined? 22 95.6 1 4.3 - - - -

2. Were the study subjects and the setting described in detail? 13 56.5 9 39.1 1 4.3 - -

3. Was the exposure measured in a valid and reliable way? 1 4.3 22 95.6 - - - -

4. Were objective, standard criteria used for the measurement of the condition? 23 100 - - - - - -

5. Were confounding factors identified? 4 17.3 19 82.6 - - - -

6. Were strategies for dealing with confounding factors stated? 4 17.6 19 82.6 - - - -

7. Were the outcomes measured in a valid and reliable way? 23 100 - - - - - -

8. Was appropriate statistical analysis used? 23 100 - - - - - -
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Center”, “Number of Participants”, “Properties of Sample”, 
“Hearing of HPV”, “Hearing of HPV vaccine”, “Vaccination 
Rate”, “Willingness to Vaccination for Own Self”, “Willingness 
to Vaccination for Daughter”, “Willingness to Vaccination for 
Son”, “Barriers of HPV Vaccine”, “Source of HPV Knowledge”, 
“Willingness to have Education about HPV”, “Factors in relation 
to HPV and Vaccine Knowledge” and “Suggestions” (Table 2, 
3).

Study selection

In this systematic review, 5132 studies from six databases were 
scanned in total. It was determined that there were 43 recurring 
studies out of 118 studies identified according to the titles and 
abstracts. Number of identified studies was determined as 
78. Fifty-four studies that were determined to be beyond the 
purpose of the systematic review based on the title and abstract 
were eliminated. Out of the 25 studies whose full texts were to 
be assessed for eligibility, two studies were excluded because 
their full texts were not available. The full texts of 23 studies 
that met the eligibility criteria were included in the scope of the 
systematic review (Figure 1).

Reporting characteristics of studies

In the assessment of the studies according to the JBI-Critical 
Appraisal Checklist for Analytical Cross-sectional Studies, it was 
determined that eligibility criteria were defined clearly in the 
sample in 95.6% (n=22) of the studies, and the study subject 
and methods were explained in detail in 56.5% (n=13) of the 
studies. It was observed that the researched case was measured 
in a valid and reliable manner in only 4.3% (n=1) of the studies 
included in the systematic review, but all of the studies (n=23) 
used objective criteria for measuring the researched case. It 
was determined that confounding factors were not identified in 
82.6% (n=19) of the studies, and also strategies for coping with 
confounding factors were not specified. It was determined that 
the results of all studies (n=23) were assessed using objective 
criteria and suitable statistical analyses were conducted (Table 
1).

Study characteristics

It was determined that 56.5% (n=13) of the studies included 
in the systematic review were published between 2009 and 
2013 and 56.5% (n=13) were published in international 
indexed journals. In the studies that were assessed, the age 
range of the participants varied between 13 and 87 years. 
The number of participants in the studies was between 229 
and 1808. Sixty-five percent (n=15) of the studies addressed 
only adult women; 21.7% (n=5) addressed adult men and 
women; 8.6% (n=2) addressed female adolescents and 

young females; 4.3% (n=1) addressed only males, and 4.3% 
(n=1) addressed female adolescents and their mothers. In 
terms of the location of the studies, it was observed that 65.2% 
(n=15) of the studies were conducted at tertiary healthcare 
institutions. Studies were conducted in 13 different provinces 
in total (Table 2).

In the studies, it was determined that the rate of “Hearing of 
HPV before” was 3.8% at the lowest and 57.0% at the highest, 
and the rate of “Hearing of HPV vaccine before” was 2.2% at the 
lowest and 74.7% at the highest. In the assessed studies, it was 
reported that the parents’ willingness to have their daughters 
vaccinated with HPV vaccine varied between 14.4% and 68.0%, 
whereas their willingness to have their sons vaccinated with 
HPV vaccine varied between 11.0% and 62.0%. In addition, 
it was reported that the lowest rate of vaccination with HPV 
vaccine among the participants was 0.3% at the lowest and 
6.0% at the highest (Table 2). Two of the reviewed studies 
investigated the willingness to have education about HPV 
and its vaccine and it was reported that 69.2% and 95% of the 
participants were willing to receive health education (Table 3).

In nine studies conducted on in HPV vaccine barriers 
(43.4%), it was reported that the first three barriers identified 
were lack of knowledge about HPV and vaccine (40.9% 
to 76.6%), adverse effects concern (0.9% to 64.5%), and 
the price of HPV vaccine (0.2% to 49.5%), respectively. 
According to data obtained from the studies, it was observed 
that the information source of the participants about HPV 
and vaccine was healthcare personnel at the rate of 12.3% 
to 72.2%, and media (e.g. TV, internet, newspapers) at a 
rate of 23.5% to 88.8% (Table 3). In the studies included 
in the systematic review, it was reported that awareness, 
knowledge, and positive attitudes on HPV and vaccine 
increased as the woman’s/mother’s education level 
increased in studies that investigated factors in relation to 
knowledge on HPV and vaccine (60.8%, n=14). In addition, 
in 17.3% of the studies (n=4), it was reported that awareness, 
knowledge, and positive attitudes on HPV and vaccine 
increased in the woman/mother who worked and have 
high economic level. In this review, it was stated that 82.6% 
of the studies (n=19) recommended health education, 
21.7% (n=5) recommended that more comprehensive and 
in-depth research should be conducted, and 26.0% (n=6) 
recommended that policies should be made about vaccine 
prices and strengthening of primary healthcare services 
(PHCS) (Table 3).

Summary of evidence

When the reporting properties of 23 cross-sectional studies 
included in this systematic review were assessed, it was 
observed that most of them explained the eligibility criteria 
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in the sample (95.6%) and objective measurements were 
performed with appropriate statistical analyses and results 
were reported objectively in all of them. Taking confounding 
factors under control is quite important in terms of the reliability 
of the results in cross-sectional studies (22,23). In most of the 
addressed studies (82.6%), not taking confounding factors 
under control was considered as a significant limitation in the 
cross-sectional research design. In addition, using standardized 
measurement instruments is important in increasing the 
quality of results obtained in cross-sectional studies (24). 
In most of the studies reviewed in this study (95.6%), it was 
determined that standardized valid and reliable measurement 
instruments were not used. Two valid and reliable scales that 
assess knowledge, attitude, and beliefs on HPV and vaccine, 
and which were adapted to Turkish were published in 2016 
(25,26). It takes time to publish and announce measurement 
instruments that are adapted to the culture of a society and 
use them commonly (27). It was considered that there was 
a limitation in the studies in terms of using standardized 
measurement instruments because there were no available 
standardized measurement instruments until the publication 
date of valid and reliable HPV and vaccine scales in Turkish, 
and the measurement instruments were published relatively 
recently.

In information and awareness studies on HPV and the HPV 
vaccine that were conducted in developed countries, it was 
reported that HPV knowledge and awareness were at low-to-
moderate levels, and vaccination rates (26%-55%) were not at 
desired levels, although the willingness for vaccination was 
high (17,28-34). In studies conducted in developing countries, 
it was reported that HPV knowledge and awareness and 
willingness for vaccination were at low-to-moderate levels, and 
HPV vaccination rates were quite low (13.3%-16.1%) (35-41). In 
line with the literature, it is considered that the awareness and 
knowledge level on HPV and the HPV vaccine (3.8%-57.0%) 
and willingness for vaccination (6.3%-69.0%) and vaccination 
rates (0.3%-0.6%) are quite low in this systematic review, 
which addresses community-based studies in Turkey. It was 
reported that offering consultancy services on HPV performed 
by healthcare professionals promoted positive attitudes in 
these countries by increasing awareness and knowledge on 
HPV (38,42,43). In Turkey, it is anticipated that the fact that 
HPV has limited coverage in education programs conducted 
by healthcare professionals is the cause for the awareness and 
knowledge on HPV and HPV vaccine and therefore vaccination 
rates not being at desired levels.

Although HPV immunization willingness was high, various 
barriers made it difficult to raise vaccination rates to the desired 
level. HPV vaccination barriers in developed countries were 
listed as doubts about vaccine safety and efficiency, adverse 

effect concerns, lack or inconsistency of information about HPV 
and the HPV vaccine, and the price of the HPV vaccine (29,32,34). 
In developing countries, HPV vaccine barriers were the lack of 
awareness of the vaccine, doubting the safety and efficiency of 
the vaccine, finding it embarrassing to buy the vaccine for sexually 
transmitted infections, and people thinking that they were not at 
risk for HPV (35,37,41). In parallel with this, it was determined 
that the most frequently reported HPV vaccine barriers in studies 
included in the systematic review were lack of information 
(40.9% to 76.6%), concerns about the potential adverse effects 
of the vaccine (0.9% to 64.5%), and the price of the vaccine 
(0.2% to 49.5%). It was reported that the fact that HPV vaccine 
was included in the national vaccination schedule in many 
countries contributed to HPV vaccination in those countries (42). 
The low HPV vaccination rate obtained in this systematic review 
could be explained by the fact that HPV vaccine is not included 
in the national vaccination schedule in Turkey and that vaccine 
prices are not affordable for the majority of society. In addition, 
it is anticipated that the fact that healthcare professionals’ level 
of knowledge and awareness is low, common and continuous 
health education on HPV is not conducted because of the lack 
of information about HPV vaccination, therefore resulting in the 
quite low vaccination levels in Turkey.

The most frequent source of healthcare information in 
developed countries was healthcare professionals, and media 
(television, internet, newspaper) at a lower rate (17). In 
developing countries, it was reported that the most frequent 
source of healthcare information was media, and healthcare 
professionals at a lower level (36,38). Similarly, in this review, 
the most frequently preferred source of healthcare information 
was the media, and healthcare professionals were preferred 
at a lower rate. In the studies addressed in this review, it was 
determined that society was willing and ready at a high rate 
to obtain information on HPV and the HPV vaccine (69.2%, 
95%). Correct and reliable healthcare information should 
be transferred to society only by specialized healthcare 
professionals (29,44,45). The misinformation sources and 
broadcasts against vaccination in the media could prevent 
society from obtaining correct and reliable information about 
the HPV vaccine (46). For that reason, it is anticipated that 
healthcare professionals, who are the reliable sources of 
information on HPV vaccine, can form positive attitudes and 
behaviors and encourage the society towards vaccination with 
continuous and common health educations.

In the literature, it was reported that level of knowledge on 
HPV vaccine increases as people’s education levels and 
income levels increase (28,30,35,39,40,47). In parallel with the 
literature, it was determined that level of knowledge on HPV 
vaccine increased as the education level and income level 
increased in the studies addressed in this systematic review. 
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In that respect, it was suggested that 
groups with lower education and income 
levels should be addressed primarily in 
programs in relation to HPV and the HPV 
vaccine. Consistent with the literature, it 
was determined that most of the studies 
addressed in this review recommended 
health education for increasing knowledge, 
awareness, and positive behaviors towards 
HPV and the HPV vaccine (48). Systematic, 
common, and continuous health education 
programs conducted by professionals in 
accordance with the culture of the society 
are the most effective method for creating 
healthy behaviors (48).

The systematic review was limited to 
the studies published in EBSCO, Google 
Scholar, Proquest, PubMed, Springer, and 
TR index databases for which full texts 
could be accessed. There full text of two 
studies were not accessible.

Conclusions

It is considered that conducting common, 
systematic, and continuous health 
education programs aimed at both sexes 
and including both parents, which would 
increase knowledge and awareness on 
HPV and the HPV vaccine, and provide 
positive attitudes, will be effective in 
protecting people against HPV-related 
cancers (17,31,33,34,36,38). In addition, 
it will be an important initiative for the 
protection of public health that healthcare 
authorities include HPV vaccines in their 
immunization programs and that policies 
encourage acceptance of the vaccine in 
society in countries where the HPV vaccine 
is not included in national vaccination 
schedules. In addition, there is a need 
for studies with methodologically strong 
designs that test the methods that will 
provide positive attitudes towards HPV 
vaccination in society (30,36,38).
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Endometrial “Scratching” 
An update and overview of current research 
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Abstract
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About one in every six couples is affected by sterility. Assisted reproduction procedures are currently the treatment of choice for a number of 
patients who desire children. Many causes of sterility can be overcome with the aid of in vitro fertilization, but successful implantation of the 
embryos is the major limiting factor. Failure of implantation may occur repetitively. In the treatment of sterility, many approaches have been used 
to overcome the barrier of implantation failure and improve the chances of successful nidation. Scratching the endometrium prior to embryo 
transfer has been suggested as one means of enhancing the likelihood of implantation. The current literature was examined to investigate if 
there was any possible benefit from endometrial scratching. The studies were divided according to whether the women suffered from recurrent 
implantation failure or not. In summary, it was found that unselected subfertile women generally benefit less from endometrial scratching, but 
scratching appears to be successful in women who have experienced repeated implantation failure. Although the heterogeneous body of data 
on the subject deserves further clarification. The latest data presented at “European Society of Human Reproduction and Embryology” 2018 in 
Barcelona suggested that the method should be abandoned. (J Turk Ger Gynecol Assoc 2020; 21: 124-9)

Keywords: Infertility, reproductive immunology, perinatal immunology and inflammation

Introduction

Approximately one in every six couples is affected by sterility. 

Procedures of assisted reproduction are currently the method 

of choice for a number of patients desiring children (1). Many 

causes of sterility can be overcome by the aid of in vitro 

fertilization (IVF), but successful implantation of the embryo 

is still the major limiting factor. Implantation, also known as 

nidation, starts on day 5 and ends on day 10, post conception 

(p.c.). The zona pellucida surrounding the blastocyst ruptures 

(on day 4 p.c.) due to growth of the blastocyst and enzymatic 

lysis; this phenomenon is also known as hatching. This is 

followed by apposition and adhesion of the blastocyst to the 

endometrium. In this process the microvilli on the surface of 

the external trophoblast cells interact with the epithelial cells 

of the uterus and form junctional complexes with the aid of 

surface glycoproteins (2). An essential element of implantation 

is the estrogen- and progesterone-induced reconstruction of 
the endometrium during the luteal phase, which is responsible 
for the receptivity of the endometrium. This episode, which 
is limited to a period of a few days, is referred to as the 
implantation window (3). 

Recurrent implantation failure

Implantation failure may occur repeatedly. Recurrent 
implantation failure has been variously defined. One assumes 
a failure of pregnancy after two to six IVF cycles, following 
the transfer of at least 10 embryos of good quality (4). Other 
authors refer to repeated implantation failure when no 
clinical pregnancy has occurred after the transfer of at least 
four embryos in at least three fresh embryo transfers (ET) or 
cryo-thawed ETs; it is assumed that the patient is below 40 
years of age (5). There are many possible causes that may be 
responsible for the infertility of the couple. Uterine factors such 
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as polyps or uterine abnormalities, infections, thrombophilia, 
immunological factors or genetic factors are just a few 
examples. In this context, endometriosis, which is particularly 
frequently associated with an increased sterility rate, deserves 
special mention. The prevalence of endometriosis in female 
infertility patients, at 25-50%, is significantly higher than in fertile 
women. It is assumed that 30-50% of endometriosis patients 
are confronted with sterility (6). Endometriosis remediation is 
associated with an increased pregnancy rate and should be 
performed prior to planned fertility treatment (7,8).

Endometrial “scratching”

Several approaches have been used to overcome the problem 
of implantation failure in the treatment of sterility, or improve the 
chances of successful nidation. Scratching of the endometrium 
prior to ET is one method of enhancing the likelihood of 
implantation. Usually, in the luteal phase of the cycle preceding 
IVF, the endometrium is “scratched” with a small catheter, 3 
mm in width, known as the Pipelle®. Usually without hooking 
on the cervix, the catheter is pushed forward through the cervix 
to the fundus, and then retracted in circular movements in 
order to stimulate the endometrium (Figure 1). In case further 
diagnostic investigation is desired, such as the investigation of 
chronic endometritis or the presence of plasma cells or uterine 
killer cells, the Pipelle® can be used simultaneously to obtain 
a biopsy specimen of the endometrium. This is regarded as a 
low-risk procedure with a low rate of complications. Scratching 
can be performed on an outpatient basis without anesthesia 
and is associated with minor pain for the majority of patients.

As an alternative to the use of the Pipelle®, scratching can 
also be performed in the course of a diagnostic hysteroscopy. 
In order to evaluate the uterine cavity and detect or rule out 
potential barriers to implantation, such as a septum, a polyp, or 
a myoma, it is usually sufficient to perform a mini-hysteroscopy. 

Figure 1 shows the hysteroscopic view of an inconspicuous 

cavum. In this intervention the gynecologist may perform an 

endoscopy of the uterine cavity without anesthesia, and usually 

even without hooking the cervix. The small optical instrument, 

measuring just 3 mm in diameter, serves the purpose of 

inspection as well as “scratching” or endometrial stimulation. 

After inspection and photographic documentation, when the 

instrument is withdrawn, a mucosal lesion is created usually 

on the posterior wall (Figure 2 a, b, c).

The first observations about scratching were made in 1907 by 

Loeb (9), who described the rapid proliferation of decidual 

cells after injury to the endometrium in the uterus of guinea 

pigs. In 2003 Barash et al. (10) first reported injury to the 

Figure 1. Hysteroscopy
Hysteroscopic view of an inconspicuous cavum uteri. In the 
middle of the picture the thrown-up endometrium is shown 
and in the rear part the exit of the right tube can be seen

Figure 2. a, b, c) Endometrial scratching
For immunomodulatory stimulation, a mucosal lesion is 
created usually on the posterior wall with the hysteroscope



Günther et al.
Endometrial “Scratching”126

endometrium and its positive effect on implantation rates. 
They showed that a biopsy of the endometrium on day 8, 12, 
21, and 26 of the menstrual cycle was associated with a higher 
pregnancy rate after IVF. Endometrial injury resulted in the 
secretion of growth factors and cytokines during the healing 
process, which, according to the authors, exerted a positive 
effect on endometrial receptivity (10). 

Three approaches have been used to enhance uterine 
receptivity by endometrial scratching and thus enhance 
pregnancy rates after IVF-ET: 

1. Local stimulation of the endometrium which induced 
decidualization, which in turn increases the likelihood of 
implantation of the transferred embryo (11).

2. The healing and repair process after successful scratching 
caused a significant increase in macrophages, dendritic cells, 
and proinflammatory cytokines, including tumor necrosis 
factor-alpha (TNF-α), growth-regulated oncogene-α, and 
macrophage-inflammatory protein-1B (MIP-1B), which exert 
a positive effect on implantation (11,12). Especially TNF-α 
and MIP-1B were found in high concentrations during the 
implantation window, which underlined the inflammatory 
effect on the receptive endometrium (13).

3. Ovarian stimulation during IVF treatment has been associated 
with high levels of estrogen, which causes an early increase 
in progesterone levels. Compared to the embryonic stage, the 
endometrium is already in an advanced stage of differentiation, 
which makes it difficult for implantation to take place (14-
16). Scratching during the preceding cycle may suppress 
proliferation and thus optimize synchronicity between the 
endometrium and the embryo to be transferred (11).

Current data

A number of studies and overview articles have focused on 
scratching and success rates of subsequent pregnancies.

Studies on recurrent implantation failure

A meta-analysis and review in 2012 comprised 2062 
women from four randomized and three non-randomized 
controlled studies; one to six IVF attempts had been made 
prior to the study. A hysteroscopy in the early proliferative 
phase as well as endometrial scratching in the preceding 
cycle, interpreted as endometrial injury, were regarded as 
inclusion criteria. The evaluation revealed a 70% higher rate 
of clinical pregnancies in the intervention group compared 
to the control group (17). Karimzadeh et al. (18), and 
Narvekar et al. (2), who were also included in the above 
mentioned meta-analysis, noted higher pregnancy rates 
after successful screening in their respective randomized 
controlled studies.

Karimzadeh et al. (18) included 58 patients in the treatment 
group and 57 patients in the control group. Implantation rates 
were 10.9% in women who underwent scratching and 3.4% 
in controls (p=0.039); pregnancy rates were 27.1% and 8.9%, 
respectively (p=0.023). No difference was noted in miscarriage 
rates (p>0.05). Narvekar et al. (2) included 49 patients in the 
treatment group and 51 women in the control group, both after 
recurrent implantation failure. Scratching was performed once 
in the follicular phase and a second time in the luteal phase, 
both in the cycle preceding IVF. It should be noted that, in the 
control group, a hysteroscopy was performed on day 7-10 of 
the preceding cycle; the hysteroscopy might have caused mild 
mechanical stimulation and also effected an alteration of the 
endometrium (19). Implantation, clinical pregnancy, and live 
birth rates were significantly higher in the intervention group 
than in controls (implantation rates 13.07% vs 7.1%; clinical 
pregnancy rates 32.7% vs 13.7%, p=0.01; live birth rates 22.4% 
vs 9.8%; p=0.04) (2).

Shohayeb and El-Khayat (20) showed that scratching 
performed during hysteroscopy resulted in significantly higher 
implantation, pregnancy, and live birth rates compared to 
hysteroscopy without scratching. Two hundred patients with 
recurrent implantation failure were included in the study, and 
were assigned to the treatment and control groups in equal 
numbers. Group A received a hysteroscopy in the early follicular 
phase (day 4-7), with endometrial scratching of the fundus 
and the posterior wall, whereas group B only underwent a 
diagnostic hysteroscopy (21). Implantation rates were 12% in 
group A, and just 7% in group B (p=0.015). Clinical pregnancy 
rates were 32% in group A and 18% in group B (p=0.034). Live 
birth rates were 28% in group A and 14% in group B (p=0.024). 
Miscarriage rates did not differ significantly (12.5% in group A 
and 22% in group B; p=0.618) (20).

In a randomized controlled study, Kumbak et al. (22) 
investigated the outcome of IVF after hysteroscopy and 
endometrial biopsy on day 21 of the cycle during the luteal 
phase. A sample was obtained with a small biopsy catheter 
and sent for histological investigation. Seventy patients in the 
treatment group were compared with 58 patients in the control 
group; the latter had received no intervention. Pregnancy 
rates were significantly higher in the treatment group (82% 
vs 73%; p=0.009) than in controls. Given the same number of 
transferred embryos of category A, the implantation rates (38% 
vs 25%, p=0.04) and pregnancy rates per embryo (67% vs 45%; 
p=0.01) were significantly higher in the scratching group than 
in controls (22).

In two further randomized controlled studies, the authors 
registered no benefit from scratching (23,24). Baum et al. 
(23) performed a randomized double-blind study comprising 
36 patients who had undergone at least three previous IVF 

J Turk Ger Gynecol Assoc 2020; 21: 124-9



J Turk Ger Gynecol Assoc 2020; 21: 124-9
Günther et al.

Endometrial “Scratching” 127

attempts. The intervention group (n=18) underwent scratching 
twice (day 9-12 and day 21-24), followed by IVF treatment. 
The special feature of the control group (n=18) was that the 
patients underwent a placebo investigation during which the 
biopsy catheter was inserted into the cervix without contacting 
the endometrium. The study revealed lower implantation 
rates (2.08% vs 11.1%, p=0.1), clinical pregnancy rates (0% vs 
31.25%, p<0.05), and live birth rates (0% vs 25%, p=0.1) in the 
treatment group compared to controls. 

A more recent randomized controlled study performed in 2015 
by Gibreel et al. (24) also revealed no statistically significant 
improvement in live birth rates after scratching compared to 
controls. A subgroup analysis, on the other hand, showed a 
higher live birth rate in women who had undergone two or 
more failed IVF attempts after scratching, compared to those 
who had undergone only one IVF attempt (24).

A Cochrane analysis performed by Nastri et al. (25) in 2015 
comprised 14 studies with a total of 1063 patients in the 
treatment group and 1065 patients in the control group. 
Endometrial scratching was performed between day 7 of 
the preceding cycle and day 7 of the ET cycle. The control 
group underwent no manipulation of the endometrium. A 
prerequisite was at least two previous ETs. Higher rates of 
pregnancies and live births were noted in the intervention 
group (relative risk: 1.42; 95% confidence interval: 1.08-1.85, 
p=0.01). A subgroup analysis, which excluded all studies with 
a potential bias, yielded an equally significant result. If 30% of 
women who underwent no scratching had become pregnant, 
the intervention group would have achieved a pregnancy rate 
of 33-48% (25). Scratching, according to the authors, had no 
impact on miscarriage rates, potential bleeding, or multiple 
pregnancies (25).

In contrast to the above mentioned studies, the following 
authors investigated the impact of scratching in women without 
recurrent implantation failure.

Studies on women without recurrent implantation 
failure

In a prospective randomized study comprising 121 women 
who had undergone IVF treatment, Zhou et al. (26) performed 
endometrial scratching in the intervention group (n=60) 
when they noted irregular endometrial patterns in the vaginal 
ultrasound investigation (atypical, absence of trilaminar 
pattern, echogenic lesions). Scratching was performed during 
ovarian stimulation in all cases, with the purpose of enhancing 
endometrial receptivity. The control group underwent no 
scratching. The treatment group revealed higher implantation 
rates (33.33% vs 17.78%), clinical pregnancy rates (48.33 vs 
27.86%) and live birth rates per ET (41.67% vs 22.96%) after 
scratching (26).

Nastri et al. (27) performed scratching with a Pipelle® 7 to 
14 days prior to scheduled hormonal stimulation for an IVF 
cycle, while the women were taking an oral contraceptive. 
The authors registered higher pregnancy and live birth rates 
(p=0.01) in the treatment group compared to the control 
group, with no impact on miscarriage rates (p=0.53) (27).

Guven et al. (28) achieved similar results, although they 
performed scratching on day 3 of the transfer cycle rather than 
the preceding cycle. The authors registered higher pregnancy 
(48.2% vs 29%, p=0.025) and live birth rates (33.9% vs 17.7%, 
p=0.035) in the treatment group compared to controls (28).

In contrast to the majority of authors, who investigated the 
effect of scratching by local manipulation in the preceding 
cycle, Karimzade et al. (29) investigated the effect of scratching 
with the Novak curette on the day of follicle aspiration. One 
hundred fifty-six patients were included in this prospective 
controlled study. However, this study revealed negative effects 
on implantation rates (7.9% vs 22.9%, p=0.002) and the outcome 
of IVF (9.6% vs 29.1%, p=0.004) after scratching compared 
to controls. It may be assumed that, since manipulation was 
performed shortly before ET, pro-inflammatory cytokines, 
macrophages and dendritic cells could not be formed 
rapidly enough in adequate numbers. The receptivity of the 
endometrium was damaged rather than enhanced as a result 
thereof (29).

In their treatment group (n=50) Safdarian et al. (30) performed 
scratching with a biopsy catheter on day 21 of the preceding 
cycle, and registered no statistically significant difference 
compared to controls (n=50) in regard of implantation and 
pregnancy rates (30).

Yeung et al. (31) achieved similar results. In their randomized 
controlled study the authors included 300 subfertile women, 
selected randomly, who were scheduled to undergo or had 
undergone IVF cycles. In the treatment group the authors 
performed scratching with a Pipelle® in the mid-luteal phase of 
the preceding cycle. Compared to controls, the authors registered 
no differences in regard of implantation, pregnancy, multiple 
pregnancy, or miscarriage rates. In a subgroup analysis of women 
who had undergone repeated IVF attempts, the pregnancy rate 
after scratching was lower than that in controls (31).

In a recent but retrospective case control study performed 
in May 2017 in Israel (32), 238 patients were included in the 
treatment group and 238 in the control group. Women in 
the treatment group underwent scratching for the first time. 
Scratching was performed once or twice in the proliferation 
phase as well as the luteal phase. The results in the scratching 
and control groups were similar in regard of implantation 
(28.06% vs 30.08%, p=0.8), pregnancy (34.03% vs 40.33%, 
p=0.18), and continued pregnancy rates (18.48% vs 28.99%, 
p=0.33) (32).
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At the European Society of Human Reproduction and 
Embryology meeting, which was held from 1 to 4 July 2018 
in Barcelona, Dr. Sarah Lensen from New Zealand presented 
the recent results of her work on the subject of scratching 
(33). Her contribution received the Clinical Science Award for 
oral presentation. Meanwhile her work has been published 
in the New England Journal of Medicine (34). Data from this 
randomized multicenter study were collected between June 
2014 and June 2017 at 13 centers in five countries. 1364 women 
(690 in the scratching arm vs 674 in the control group) who had 
undergone ET after IVF during the fresh embryo or cryo-thawed 
cycle were included in the study, with no recent exposure to 
disruptive intrauterine instrumentation (e.g., hysteroscopy). 
Participants were randomly assigned in a 1:1 ratio to either 
endometrial scratching (by pipelle biopsy between day 3 of 
the cycle preceding the embryo-transfer cycle and day 3 of the 
embryo-transfer cycle) or no intervention. The primary outcome 
was live birth. The results revealed no increase in live birth rates 
after endometrial scratching: 26.1% (180/ 690) vs 26.1% (176/674) 
in controls, odds ratio 1.00 (0.78-1.27). Even a subgroup analysis 
in regard of recurrent implantation failure, fresh or cryo-thawed 
cycles, and the interval between scratching and ET yielded no 
specific group that would benefit from scratching. The authors 
concluded that endometrial scratching should not be offered or 
performed in the course of fertility treatment.

Conclusion

Practical significance

To estimate the final value or benefit of scratching in regard of 
implantation, pregnancy, and live birth rates, it is important to 
precisely define the respective patient population that would 
benefit from this intervention. Scratching is able to enhance 
the receptivity of the endometrium, but a number of other 
pathologies may be responsible for implantation failure. The 
present overview of studies shows that unselected, sub-fertile 
women generally benefit less from endometrial scratching. In 
contrast, scratching appears to be a successful measure for 
enhancing the chances of implantation in women with recurrent 
implantation failure. However, recent data from Lensen et al. 
(34) contradict this thesis. Rather, these data have shown that 
endometrial scratching is not associated with a higher live 
birth rate even in women with recurrent implantation failure. 
Patients should be informed of these recent data.

Scratching is convenient, easy to perform, and associated 
with very little pain. Based on the existing body of data, as 
mentioned above, scratching could be offered to patients 
with recurrent implantation failure in order to try to enhance 
pregnancy and live birth rates, after the women have been 
informed in detail about the procedure. The patients should 
definitely be informed of the heterogeneous data on the subject 

including the most recent work from Lensen et al. (34) Taking 
these latest data into account, endometrial scratching did not 
show any advantage in pregnancy and live birth rate and the 
conclusion of this work was that this method should not now 
be offered, which patients should be made aware of. 
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Considerations on a new, frameless copper-releasing 
intrauterine system for intracesarean insertion and its 

future clinical significance: A review
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Family planning is a system for attaining the desired number of children and enabling a desired spacing between pregnancies. Family planning 
can be achieved through both the use of contraceptive methods and the treatment of infertility. A woman’s ability to limit her pregnancy has a 
significant effect on her health.While family planning reduces the rate of unintented pregnancies, it also reduces the number of unsafe abortions.

Contraception is an important component of family planning and reproductive health. Among various contraceptive methods, intrauterine 
devices (IUDs) are very popular because of some of the features of IUDs including being affordable, simplicity of insertion, long duration of action 
and reversibility. Modern, frameless, copper IUDs contain more copper and their copper content is contained in the solid tubular sleeves rather 
than in the wire which increases efficacy and lifespan. Immediate postpartum intrauterine device insertion (IPPI) during cesarean section can 
be considered in women who desire long acting, reversible contraception. Fertility returns instantly after removal of the device and pregnancy 
rate is not affected. IPPI is a very attractive method, especially for women who have undergone cesarean and require an interval of contraception 
before getting pregnant again. However, IPPI needs more clinical attention due to many aspects. The advantages remain including the prevention 
of unintended short interval pregnancies and, by providing an optimal timeframe for post-cesarean uterine recover, can reduce the incidence of 
the next cesarean delivery. With the publication of international IPPI studies, it will take a place in the range of globally available contraceptive 
methods, which in this author’s opinion, it deserves. (J Turk Ger Gynecol Assoc 2020; 21: 130-3)

Keywords: Intrauterine device, intraoperative contraception, preventing expulsions, frameless IUD, insertion technique

Review130

Introduction

Family planning provides individuals and couples to get 
desired number of children and interval between pregnancies. 
The allowing  can be achieved with contraceptive  methods 
(1).

Over three decades ago, an article appeared in the journal 
Contraception titled: “Immediate postplacental intrauterine 
devices (IUD) insertion (IPPI): the expulsion problem” (2). The 
authors had extensive experience with vaginal or cesarean 
section delivery insertion of several IUDs, having inserted 2646 
copper or plain plastic IUDS from June 1, 1974 up to July 1, 
1983. IPPI insertion satisfies the basic requirements of any 

contraceptive method: Ease of insertion, safety of insertion, 
and high contraceptive effectiveness, but more importantly 
allows family planning discussions and contraception choices 
at a time when patient awareness is highest. Postpartum IUD 
insertion does not enhance the risk of infection or the rate of 
uterine perforation, has no effect on uterine involution and/or 
resumption of menstrual activity and does not adversely affect 
lactation. The authors identified a persisting problem with IPPI, 
namely poor device retention when compared to conventional 
interval insertion. Numerous international multicenter clinical 
trials conducted over the intervening years have repeatedly 
confirmed the problem. Expulsion rates of up to 70% for the 
Lippes Loop were reported (2) while a comparative IUD 
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trial conducted by the World Health Organization had to 
be terminated early precisely because “the predetermined 
termination indices for expulsions were exceeded at six 
months”; at one year, the expulsion rates amounted to 41, 
44, and 35% for the TCu220C-PP, the Lippes Loop D, and the 
7 Cu 200, respectively (3). Finally, a trial conducted by Family 
Health International in the US reported six-month expulsion 
rates of 22% and 12% for the Lippes Loop D and the TCu220C, 
respectively (4). 

The American College of Obstetricians and Gynecologists 
refers to expulsion rates between 10 and 27% (5-8) but a great 
variety of expulsion rates are seen in different studies (9), and 
even higher expulsion rates were found in more recent studies, 
using copper or levonorgestrel (LNG)-releasing IUDs (10). High 
expulsion rates may also affect the cost-effectiveness of the 
method (10).

The clinical and societal benefits of IPPI are clearly evident. 
However, current methods are viewed by many experts as 
unacceptable for general use (8). Over the years, numerous 
attempts have been made to solve the problem of expulsion 
and IUD displacement primarily focused on establishing 
a maximal insertion window of 10 minutes post-placenta 
expulsion. Although these efforts tended to result in more 
favorable expulsion rates, they remain significantly higher after 
IPPI than after interval insertion of the same IUD.

In addition to the expulsion problem, there are the high rates 
of IUD displacement and/or partial expulsion, which result in 
patient discomfort and early removal of the IUD. Displacement 
rates are typically not routinely reported in studies or included 
in expulsion rate determinations. Many IUDs when proper 
retention and placement is not optimal and, if not completely 
expelled, will be displaced by uterine contraction and lochia, 
and can become embedded in the lower uterine segment 
causing discomfort, cramping and abnormal bleeding. Swati 
et al. (11) found displacement of the TCu380 IUD in up to 
50% of women; many were removed because of abnormal 
bleeding and pain. For all IUD models, virtually all expulsions 
are clustered in the first three months after IPPI (2,10).

The GYN-CS IUD

A new surgery-focused approach was devised which 
eliminates the timing, uterine compatibility issues and clinical 
complexities associated with IPPI use. The frameless copper-
releasing IUD is placed onto the fundal uterine surface via an 
inserter specifically designed for immediate post-placental 
delivery after cesarean section (Figure 1). An additional benefit 
of this new device is that 100% of the copper surface area is 
available for copper release, the procedure takes advantage of 
the surgeon’s full view and access to the uterus that is achieved 
during cesarean delivery and removal of the placenta. The 

technique consists of the precise placement and fixation of a 
tiny anchoring knot in the fundus of the uterus immediately 
following delivery (Figure 2). The entire procedure can be 
performed in less than four minutes with no discomfort to 
the patient and minimal surgical risk. Following a series of 
“proof of concept” studies designed at optimization of the 
inserter design, the first randomized controlled trial (RCT) was 
conducted at a tertiary center in gynecology and obstetrics in 
Turkey. The comparative study, with a follow-up period of three 
months, compared the frameless, anchored, copper GYN-CS® 

with the TCu380A IUD in 140 women; 70 in each arm of the 
study. The approach and insertion procedure of the GYN-CS®  

is completely novel with respect to IUD placement; the anchor 
is first pushed through the fundus; then a biodegradable suture 
is inserted through the noose of the knot after which the knot 
is withdrawn one millimeter below the serosa and fixed to 
the serosa using the biodegradable suture. When the suture 

Figure 1. Detail of the tip of the applicator with anchoring 
knot fixed to the insertion stylet

Figure 2. Following puncturing of the fundus, a biodegradable 
suture is put though the noose of the anchoring knot. Then 
the anchoring knot is pulled 1 mm below the serosa and fixed 
to the serosa using the biodegradable suture.
(http://www.wildemeersch.com/products/gynefix-cs/video/)
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dissolves after approximately one month, the uterus will have 
involuted and the knot behaves similarly as after interval 
insertion. Removal of the GYN-CS®, if deemed necessary, has 
shown to be possible as soon as 30 days post-insertion with 
no discomfort to the patient or clinical complications. In the 
study, the TCu380 IUD was inserted using the conventional 
sponge forceps technique. The RCT results demonstrated the 
distinct superiority of the anchoring technique as there was 
only one expulsion (1.4%) in the GYN-CS group while eight 
total expulsions (11.4%) were observed with TCu380A at the 
3-month conclusion of the study (12).

The second study, conducted at the same institution, in 100 
women, with follow-up of up to three months, confirmed 
the validity of the anchoring technique. Only one expulsion 
was reported (13). The two expulsions, one in each study, 
were thought to be caused by incorrect physician insertion 
or by inadvertent or excessive pulling at the tail when setting 
the anchor or during trimming. Inadvertent traction on the 
tail could be prevented by trimming the IUD tail in the lower 
uterine segment at the time of insertion, as opposed to 
follow-up examination during patient discharge. In the two 
studies, the single tail of the GYN-CS® could be visualized by 
subsequent speculum examination in 50-60% of the cases. 
In the RCT, approximately 25% of the TCu380A IUD strings 
were visible in the vagina, probably because the single 
tail of the GYN-CS® is stiffer than the tails of conventional 
IUDs. If the tail is not visible, the IUD can easily be located 
in the uterus by abdominal or transvaginal ultrasound 
examination. The precise positioning of the anchor can 
be verified in the fundus of the uterus, as the anchor is 
provided with a tiny stainless-steel marker, highly visible on 
ultrasound examination.

Advantages of frameless devices

Frameless devices have an advantage over conventional, 
framed, t-shape IUDs as they fit uterine cavities irrespective of 
size or shape. Numerous studies have confirmed that maximal 
uterine widths are substantially smaller in the majority of 
women than the width of most conventional IUDs (14). Due 
to their small size and segmented design, resulting in flexibility 
and the absence of cross arms, frameless devices have high 
long-term patient acceptance rates and lack the structure to 
become embedded. Framed IUDs may be discrepant with the 
uterine cavity, may displace and embed during involution of the 
uterus, particularly during prolonged lactation when the uterus 
becomes extremely small (15).

The most commonly used frameless IUD is active for five years 
but a frameless device for immediate postpartum insertion, 
lasting 10 years, has recently been approved and granted CE-
marking. A significant advantage of the frameless devices, as 

they occupy a limited space in the uterus, is that the device 
can be loaded with a sufficient amount of copper to last up to 
25 years. Similarly, a small diameter, high capacity LNG device, 
loaded with 100 mg of LNG will likely release a sufficient amount 
of hormone per day to guarantee contraceptive safety for a full 
20-year period (16). Both approaches can easily be adapted 
for use with IPPI procedures. These new, non-hormonal and 
hormonal, postpartum intrauterine contraceptives will be highly 
beneficial for women, their clinicals and the general medical 
community and society in general. They should be welcomed 
and supported by regulatory authorities for fast-track approval, 
especially since the long-term efficacy and safety of copper and 
of LNG is well-established.

The successful implementation of a postpartum program, in 
addition to solving the expulsion problem, will also depend on 
taking cost price into consideration. In the USA promotion of 
the practice of IPPI by the American College of Obstetricians 
and Gynecologists has been followed by the insurance 
companies agreeing to reimburse immediate IUD insertion. 
Currently, 38 states have adopted Medicaid policies to allow 
the reimbursement of IUDs inserted immediately post-
delivery, an extremely welcome initiative. The method will 
be highly cost-effective if women continue to use the method 
and thus patient acceptance and comfort are critical factors 
(10). As the method shows promise, international trials are 
now planned.

Implications

In addition to the huge advantages for women, preventing 
unintended pregnancy, the economic advantages of a highly 
effective and well-tolerated immediate postpartum method 
is significant. Therefore, the contraceptive method should be 
totally reimbursed.

Conclusion

The development of frameless IUDs has been driven by 
the growing need to develop high-performing, long-acting, 
reversible and acceptable contraceptives with a high 
continuation of use (17). IPPI deserves greater clinical 
attention as it can provide immediate contraception, prevents 
repeat unintended pregnancies, and may serve to reduce the 
incidence or need for secondary cesarean delivery by allowing 
the uterus to recover optimally post-surgery. Of all the available 
postpartum birth control methods, IUDs represent the near ideal 
form, being recommended by physicians and gynecological 
organizations worldwide. They have the advantage of high 
effectiveness as well as having an extremely low failure rate, 
in part because of the lack of concerns of recipient women 
because these IUDs are well tolerated and are not expelled.

J Turk Ger Gynecol Assoc 2020; 21: 130-3
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In our department, we have started inserting this useful 
contraceptive method and will report on the results later.
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What is your diagnosis?

A 27-year-old, gravida 3 para 1 woman who had pelvic pain was admitted to hospital. In her obstetric history, she had delivered 
a 1100 g female baby by cesarean section (C-section) one year ago because of acute fetal distress. A single fetus consistent with 
11 weeks 5 days with no cardiac activity was detected in the uterus using ultrasonography. In addition, an arcuate uterus was 
observed. The patient was hospitalized for medical termination. The patient received a single dose of misoprostol 400 μg vaginally. 
Six hours later, she had severe abdominal pain. Her blood pressure was 100/60 mmHg, and the pulse rate was 96 beats per minute. 
Her abdomen was distended with guarding and rebound tenderness. The patient also had chest pain. Transvaginal ultrasonography 
was performed and an intrauterine gestational sac was seen. A prior cesarean scar was intact and a 9 cm deep free fluid collection 
was observed in the perisplenic and perihepatic spaces. Her hemoglobin concentrations decreased from 9.4 g/dL to 7.8 g/dL within 
two hours. Emergency laparotomy was performed.

Received: 16.02.2019 Accepted: 09.07.2019

Quiz134

Answer

Intraoperatively, uterine fundus rupture 4 cm in length was 
seen (Figure 1). The ruptured area was occupied by a clot and 
the gestational sac was still in the uterus and was successfully 
suctioned. Approximately 1000 mL blood collection was 
drained during the operation. The site of rupture was repaired 
using continuous 1-0 absorbable sutures. A single unit of 
packed red blood cells and one unit of fresh frozen plasma 
were transfused during laparotomy. An additional unit of red 

blood cells was given postoperatively. The patient was stable 
after the surgery and was discharged five days later.

There are guidelines for termination of pregnancy with 
misoprostol; however, there is no certain management on the 
route or dosage of misoprostol in patients with prior cesarean.

The International Federation of Gynecologists and 
Obstetricians recommends misoprostol use for missed 
abortion with a dose of 800 μg vaginally every 3 hours 
before the 13th week of gestation (1). Despite the lack of 
data about the safety of misoprostol, uterine rupture is 
one the major concerns for administration of the drug for 
termination of pregnancy especially for the second and third 
trimester. The incidence of rupture varies from about 1:1000 
to 1:20,000 labors, and most of them were associated with 
a prior C-section (2). Management of uterine rupture is not 
certain because data on the management of uterine rupture 
in early pregnancy are limited and differ due to patient 
status. In general, hysterectomy is performed by reason of 
clinical condition. In the literature, there are some reports 
about conservative surgical repair of uterine rupture. An 
article by O’Connor and Gaughan (3) described pregnancies 
in patients in whom repair of a ruptured uterus had been 
performed previously. Seventeen of 18 pregnancies had a 
successful outcome and no cases of recurrent rupture were 
observed.
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Figure 1. Intraoperative view of the uterine fundus rupture
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Cases of uterine rupture have been reported in early gestation 
even if small doses of misoprostol were given. For example, 
Jwarah and Greenhalf (4) and Kim et al. (2) reported two cases 
in 2000 and 2005, respectively. In both cases, uterine rupture was 
observed in first trimester of pregnancy following misoprostol 
use in women with prior C-sections. The case reported by Kim 
et al. (2) was interestingly similar to our case because uterine 
rupture existed in a horn and not the previous cesarean scar. 
In that case, it was said that the reason of uterine rupture could 
be misoprostol administration and local thin myometrium, 
not the previous caesarean scar. In 2006, Hidar wrote a letter 
to the editor about this case report and speculated about the 
possibility of ectopic pregnancy in the tubal interstitium (5). In 
view of the eccentric location of the gestational sac, the thin 
myometrium observed retrospectively by the authors, and the 
timing of pain after drug administration, this assessment seems 
reasonable.
This case seems to be the first report of a uterine fundus rupture 
occurring in the first trimester of gestation in a patient who was 
given a single vaginal dose of misoprostol.

Sultan Can, Fatih Aktoz

Clinic of Obstetrics and Gynecology, Ağrı State Hospital, 
Ağrı, Turkey
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To the Editor,

I’ve read the article written by Kalaycı et al. (1) with interest. 
I’d like to emphasize a few points. The term “idiopathic 
thrombocytopenic purpura” has been abandoned and 
replaced with “immune thrombocytopenia” following the 
Vicenza Concensus of 2009. This was as a result of new 
understanding concerning the pathophysiology of the disease, 
although the abbreviation “Immune thrombocytopenic 
purpura (ITP)” remained the same. Also from the diagnosis, 
up to the first three months, between 3-12 months and after 
12 months is now defined as acute, persistent and chronic ITP 
respectively. The term “primary ITP” should be used unless 
another condition, such as autoimmune disorders, co-exist. 
To diagnose ITP, the thrombocyte count should be below 
100x109/L (2). ITP is diagnosed in between one and 10 of every 
10,000 pregnancies and 30% of cases need therapy. If no other 
hemostatic abnormality exists, thrombocyte count at delivery 
should be between 75 to 80x109/L and this view is supported 
by most guidelines. The “safe” platelet level to prevent post-
partum bleeding has been suggested to be 50x109/L in one study 
similar to yours (3). The American Society of Hematology and 
International Working group guidelines support intravenous 
immunoglobulin or corticosteroids as the first line treatment, 
and they seem to be equally potent in enhancing thrombocyte 
counts. Intravenous immunoglobulin can achieve a fast but 
temporary increase in trombocyte counts and is a very useful 
option for conditions such as delivery or bleeding. Both agents 
can be given in combination refractory to single agents alone 
(4). Thrombocyte concentrates should not be used unless 
there’s a potential life threating bleed. Fetal malformation risk 
restricts the choice for second-line treatment. Azathioprine may 
be considered to spare steroids. Anti-RhD immunoglobulin, 
cyclosporine, and rituximab could be good alternatives, 

as this has been previously reported although they are not 
routinely used (4). In an experimental study, it was reported 
that recombinant human thrombopoietin may be a safe and 
effective option for the treatment of pregnant ITP patients. 
Recombinant human thrombopoietin (rhTPO) treatment in 
ITP at pregnancy is reported in murine models. Significant 
higher platelet counts were noted in rhTPO-treated groups 
with no teratogenic effects; supporting that it could be a safe 
and effective option for refractory cases (5). Although all there 
is much data, the pregnancy-ITP relationship remains to be 
illuminated with further prospective studies.

İrfan Yavaşoğlu, Atakan Turgutkaya

Department of Hematology, Adnan Menderes University 
Medical Faculty, Aydın, Turkey
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Author’s Response

Dear Editor, 

Thank you for precious evaluation and suggestions. The terms and abbreviations which we preferred are consistent with the 
references included in our manuscript. However, this is a kind reminder of the changes in terms, as well as of some innovations in 
management. We certainly will consider these comments.

Yours sincerely,

Hakan Kalaycı, Gülşen Doğan Durdağ, Şafak Yılmaz Baran, Seda Yüksel Şimşek, Songül Alemdaroğlu, Serdinç Özdoğan, 
Esra Bulgan Kılıçdağ

Department of Obstetrics and Gynecology, Başkent University Faculty of Medicine, Adana Application and Research 
Hospital, Adana, Turkey
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To the Editor,

In November 2018, He Jiankui, a Chinese biophysicist at 
Southern University of Science and Technology, announced 
through an online video that the first gene-edited twin girls 
were born without chemokine receptor type 5 (CCR5). This 
had been achieved by using clustered regularly interspaced 
short palindromic repeat (CRISPR)-Cas9 technique and was 
undertaken because the father was infected with human 
immunodeficiency virus (HIV). The aim was to create HIV 
resistant offspring. Although the goal of creating humans 
with HIV resistant genes seems very reasonable and needs 
to be appreciated, he did not receive any plaudits but the 
contrary. This was because he had acted against a number 
of the fundamental principles of medical practice including 
“First do no harm”, the Nuremberg Code which states that 
one must not conduct research on humans without animal 
experiment, and the Helsinki Declaration (HD) concerning 
human enhancement and intervention in the human embryo 
(1). The HD is the main ethical document of the World 
Medical Association, which regulates the ethical norms of all 
clinical research in all fields globally (1).

This endeavour was criticized by the authorities around the 
World because gene-edited human embryos using CRISPR-
Cas9 has never been approved to reach birth because of the 
unpredictable side effects, and also because the technique is 
still imperfect (2). The first question that should be answered by 
he is how he managed to start and complete this “experiment” 
on human embryos without any form of ethical committee 
approval. The weakness of institutional board control and 
national legal regulations regarding the use of gene-editing 
technologies in humans might have enabled him to perform this 
“experiment”. However, he acted against basic international 
rules of scientific research, especially those involving humans. 
Although he is not a medical doctor, the team must have 

included a gynecologist to perform oocyte pick-up and this 
doctor should have informed the authorities and also prevented 
he from contacting the couple claiming to be the parents of the 
twins. It remains unclear whether the team obtained informed 
consent by fully explaining the consequences and possible 
unpredictable side effects of using CRISPR-Cas9.
There are also major scientific limitations to CRISPR-Cas9 
technology. It is not 100% effective for inserting new gene(s) or 
deleting gene(s) and also might lead to unwanted mutations 
that are potentially harmful to humans (3). More specifically 
some scientists have reported concerns about neurological 
deficits after knockdown of CCR5 by CRISPR-Cas9 (4). The 
twin girls were claimed to be free of the CCR5 gene; however, 
it is known that CCR5 is not the only route that HIV enters 
cells. Since HIV is not only physically and psychologically 
debilitating, but culturally and socially devastating too, this 
case can be considered as a promising option for people 
infected with HIV (5). They have the right to reproduce and 
have healthy offspring. Nevertheless, this should be achieved 
by well-established methods, not by experimental and possibly 
harmful technologies.
There is an urgent need for legal regulations to control the 
usage of CRISPR-Cas9 in humans, that both international and 
national authorities should prepare and adhere to. In Turkey 
all regulations are based on the HD. We believe that it is very 
important that all innovative clinical research fields should 
first be harmonized according to the ethical standards of the 
HD. 

Esra Bilir1, Emine Elif Vatanoğlu Lutz2, 

Mustafa Levent Özgönül3

1Koç University Faculty of Medicine, İstanbul, Turkey
2Department of Medical History and Ethics, Koç University 
Faculty of Medicine, İstanbul, Turkey
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Hysteroscopic treatment of symptomatic 
adenomyoma 

 Jin Yu1,2,3,  Duo Zhang1,2,3,  Wei Xia1,2,3,  Jian Zhang1,2,3

Abstract
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Shanghai Jiaotong University, Shanghai, China
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Shanghai, China

3Shanghai Key Laboratory of Embryo Original Diseases, Shanghai, China

Hysterectomy has been the definitive treatment option for symptomatic adenomyosis and/or adenomyoma when medical or other conservative 
treatments fail to control the symptoms. Conservative surgery has already developed as an alternative treatment because of patients’ increasing 
desire to preserve their uterus. This video demonstrates a novel hysteroscopic treatment of symptomatic adenomyoma for patients with no 
desire for fertility. (J Turk Ger Gynecol Assoc 2020; 21: 140-2)

Keywords: Adenomyoma, adenomyosis, hysteroscopy, hysteroscopic surgical procedures
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Introduction

Adenomyosis is a kind of benign gynecologic disorder with 
the invasion of endometrial glands and stroma in the uterine 
myometrium, which results in pelvic pain, dysmenorrhea, and 
menorrhagia (1). The disease may be diffuse or focal with 
adenomyoma. Hysterectomy has been known as the primary 
treatment for adenomyosis and/or adenomyoma (2).

Traditionally, adenomyosis would be found incidentally in 
specimens obtained from uterine biopsies or hysterectomy 
and/or percutaneous ultrasound-based biopsies. Modern 
diagnostic imaging techniques, such as magnetic resonance 
imaging (MRI), which have high accuracy in identifying this 
kind of pathology, have led to conservative uterine-sparing 
treatments of adenomyosis and/or adenomyoma becoming 
efficacious and feasible (3,4).

This video shows the hysteroscopic surgical procedures of 
two women with adenomyoma (Figure 1) requesting surgical 
management for the relief of symptoms and the preservation 
of the uterus, but with no desire for future fertility. These 

two patients both had heavy menstrual bleeding and severe 
dysmenorrhea. We used saline solution to dilate the uterine 
cavity and set the intrauterine pressure at 120 mmHg. The 
operation was performed with a transcervical resection 
resectoscope equipped with a 3 mm and 5 mm wide loop. The 
surgeon dilated the cervix to 9 mm, then used a cutting loop 
to resect the lesions repeatedly and progressively. With color 
Doppler ultrasound guidance, the first step was to evaluate the 
features of the uterine cavity. Then, the surgeon used a cutting 
loop to progressively resect the lesions (Figure 2). The operation 
was completed with the appearance of the pink fasciculate 
structure of the myometrium. Tissue fragments were removed 
at intervals using ovum forceps. The specimens were sent for 
histologic analysis (Figure 3).
Follow-up was performed twice at 3-month intervals. The 
patient menstruated regularly. The postoperative visual 
analogue scale scores of menstrual blood volume and 
dysmenorrhea appeared to decline substantially. The uterine 
volume was evaluated using MRI 6 months later and was 
reduced by approximately 33%.
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Figure 1. Magnetic resonance imaging imaging of adenomyosis
The adenomyotic lesions in case one were located in the anterior uterine wall (A), and the lesions in case two were located 
in the posterior wall (B)

Figure 2. Surgical procedure
In case one, upon cutting the endometrium covering the adenomyotic lesions (A), pink ectopic endometrial lesions in 
the myometrium were exposed. (B) The ectopic endometrium and adenomyotic lesions were gradually excised from the 
myometrium. (C) During the resection of lesions, several intramural microcysts with a wide base were revealed. (D) Opening 
the microcyst resulted in the outflow composed mostly of old blood
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Uterine perforation is the greatest risk associated with 
hysteroscopic resection surgery. For the duration of the 
procedure, the surgeon should pay particular attention to fluid 
management and prepare with solutions when fluid overload 
or hyponatremia is suspected. Hysteroscopic excision of 
uterine adenomyoma has the following benefits: The uterus is 
preserved and the symptoms of adenomyoma are improved; 
the minimally invasive operation takes a short time and patients 

recover quickly. Therefore, hysteroscopic excision can become 
an effective conservative treatment option for adenomyoma.

Video 1: https://www.doi.org/10.4274/jtgga.galenos.2019.2019.0062.
video1
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Figure 3. HE staining of adenomyosis
St: Stromal cells, gl: Glands
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