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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, 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.
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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,

It is my great pleasure to present you the third issue of Journal of the Turkish-German Gynecological 

Association (J Turk Ger Gynecol Assoc) in the publishing year of 2019.  We have the policy of 

Open Access publications.  Open access (also known as open-access publishing and free online 

scholarship) is an ongoing publication practice which differs in the way traditional methods of 

publishing papers to the public get submitted, reviewed, authenticated and finally published. It 

proposes a new business model for academic publishing that enables immediate, worldwide, 

barrier-free, open access to the full text of research articles for the best interests of the scientific 

community. 

Some important tips and clues were given by me with every issues. As the field of medicine becomes more competitive 

some may feel that research is becoming a compulsory component of the training. Research learning outcomes are essential 

for OB&GYN specialist training programs. The process of undertaking a research project teaches trainees valuable lessons in 

reading and critically appraising research literature, creating a hypothesis, understanding ethical issues in research, learning 

about data acquisition and cleaning, and data analysis. We have a good platform that encouraging young researcher for 

writing and publishing their work in our journal.  

For the young researchers, to actually enjoy training and be productive, follow the tips described below. 
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2.	 Work on your time-management skills

3.	 Combine both intellectual and physical work

4.	 Ask your chiefs or mentors and residents

5.	 Don’t be afraid to make mistakes

6.	 Read papers/articles and do not stick to old textbook

7.	 Be a reviewer (we have an open invitation for you)

8.	 Write papers and ask help from someone who has experiences for this.  

Writing reviews is a good way to get published - especially for people who are in the early stages of their career. It’s a chance 

to practice at writing a piece for publication, and get a free copy of a book that you want. We publish more reviews than 

papers so we’re constantly looking for reviewers. Some journals, including ours, publish replies to papers that have been 

published in the same journal. Editors quite like to publish replies to previous papers because it stimulates discussion.
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Clinical characteristics and location of lesions in 
patients with deep infiltrating endometriosis using the 

revised Enzian classification
 Fred Morgan-Ortiz1,  Manuel Antonio López-de la Torre1,  Marco Antonio López-Zepeda2,  

 Fred Valentín Morgan-Ruiz1,  José Cándido Ortiz-Bojórquez3,  Martín Adrián Bolívar-Rodríguez3

Abstract

1Department of Obstetrics and Gynecology, Civil Hospital of Culiacán, Center for Research and Training in Health Sciences, 
Autonomous University of Sinaloa, Culiacán, Sinaloa, Mexico

2Center of Excellence in Endometriosis, San Javier Hospital, Guadalajara, Mexico
3Department of General Surgery, Civil Hospital of Culiacán, Center for Research and Training in Health Sciences, 

Autonomous University of Sinaloa, Culiacán, Sinaloa, Mexico

Objective: To describe the clinical characteristics and location of lesions in patients with deeply infiltrating endometriosis using the revised 
Enzian (rEnzian) classification.

Material and Methods: The clinical records of 60 patients undergoing laparoscopy for deeply infiltrating endometriosis at Hospital Civil de 
Culiacán, Sinaloa and Hospital San Javier, Jalisco, Mexico, were reviewed. Age, body mass index (BMI), number of pregnancies, childbearing, 
previous abortions, laparoscopic suggestion (pelvic pain, bleeding, infertility), and size and location of the lesions were assessed according to 
the rEnzian classification.

Results: The mean age of the patients was 30.5 years. The mean BMI was 25.6 kg/m2. Sixty-eight percent were nulliparous and 13% had at least 
one birth. Eighty-five percent had pelvic pain and 8.3% had infertility. Seventy percent (n=42) of the women had ovarian endometriomas (middle 
compartment); uterosacral and the torus uterinus ligaments were affected in 23.3%, rectum and sigmoid colon in 35% (posterior compartment), 
and the appendix and small intestine in 3.3%. According to the rEnzian classification, the most affected compartment was C2 (rectum and 
sigmoid colon with 1-3 cm lesions).

Conclusion: Pelvic pain was the main symptom of patients with deeply infiltrating endometriosis, mainly in nulliparous women. According to 
the rEnzian classification, the C2 compartment was the most affected (rectum and sigmoid colon). (J Turk Ger Gynecol Assoc 2019; 20: 133-7)

Keywords: Endometriosis, clinical characteristics, surgical findings, deeply infiltrating endometriosis, Enzian classification
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Introduction

Endometriosis is one of the main causes of pain and infertility 
in women. It can be classified as peritoneal, ovarian, and deep, 
and affects mostly reproductive-age women (25-35 years), with 
a rate of 10-15% (1). It is unusual in pre or postmenarcheal 
women and rare in postmenopausal women (2,3).
The main symptoms reported by patients who are diagnosed as 
having endometriosis are dysmenorrhea (79%), pelvic pain (69%), 
dyspareunia (45%), modified gut transit (constipation, diarrhea in 
36%), intestinal pain (29%), infertility (26%), ovarian mass (20%), 
dysuria (10%), and other urinary disorders (6%) (4,5).

Different classifications for endometriosis staging have been 

proposed based on anatomic location and disease severity. The 

American Society for Reproductive Medicine (ASRM) score is 

the most commonly used; it is easily applied and understood by 

physicians and patients and classifies disease severity in stages 

I to IV. Among its disadvantages are that staging is not fully 

correlated with morphologic affection of organs, poor prediction 

of pregnancy success after treatment, limited reproducibility, 

and neither retroperitoneal affection nor deeply infiltrating 

endometriosis are included. Moreover, pain and infertility are 

poorly correlated with the duration of the disease (6,7).
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For this reason, in Austria in 2005, a working group meeting 
was held with the purpose of forming new classification that 
included retroperitoneal affection, mainly deeply infiltrating 
endometriosis (DIE), which was finally designated the Enzian 
classification (8). However, it is currently not well-known and 
has a poor level of international acceptance, it is mainly used 
in German-speaking countries. This first Enzian classification 
was difficult to use and included anterior, medial, and posterior 
compartments (8). Then, in 2011, a review of this classification 
clarified the findings, combining morphologic structures in 
compartments as with its predecessor, but only considering the 
posterior portion of the uterus as compartment A (rectovaginal 
septum and vagina), B (sacrouterine ligaments and pelvic 
wall), and C (sigmoid colon and rectum), and set the severity of 
the lesions according to their size as: grade 1 (invasion <1 cm), 
grade 2 (invasion 1-3 cm) and grade 3 (invasion >3 cm) (9). 
Invasion to other organs of the lesser pelvis and distance are 
also considered in this new classification as FA for adenomyosis, 
FB for bladder involvement, FU for intrinsic ureter involvement, 
FI for intestinal involvement, and FO for involvement of other 
organs or structures, such as the abdominal wall. This reviewed 
version of the classification (2011) was more feasible, useful, 
and easy to understand by physicians (9).

Several studies have evaluated Enzian classification in relation 
to its correlation with clinical symptoms and the rASRM 
classification, reporting that the Enzian classification was 
partially related to clinical symptoms and severity grades, but 
significantly correlated with pain and dysmenorrhea, thus, 
it could be recommended as a complement to the rASRM 
classification in order to better morphologically describe DIE 
lesions, even though it requires improvement (10-12).

The aim of the present study was to describe the clinical and 
sociodemographic characteristics, as well as the distribution of 
lesions according to the revised Enzian (rEnzian) classification 
in patients with deeply infiltrating endometriosis as observed 
during laparoscopy.

Material and Methods

Previously approved by the Ethics and Research Committee, 
an observational, descriptive, and retrospective study was 
conducted in patients who were diagnosed and treated 
for DIE with histopathologic study. Sixty clinical records of 
patients undergoing laparoscopic surgery from Hospital Civil 
de Culiacán, Culiacán, Sinaloa and Clínica de Excelencia 
en Endometriosis, Hospital San Javier, Guadalajara, Jalisco, 
Mexico, were assessed from July 2010 to July 2016. All patients 
were diagnosed as having DIE before surgical treatment 
by a multidisciplinary team that included a gynecologist, 
coloproctologist, urologist, psychologist, and experts in 
ultrasound and magnetic resonance imaging.

The Enzian classification (2005) and rEnzian classification 
(2011) were used to assess the disease (12). The latter version 
only evaluates DIE location, mainly in the posterior portion of 
the uterus as described previously.

Analyzed variables were as follows: age, body mass index (BMI), 
number of pregnancies, childbearing, previous abortions, 
laparoscopic suggestion (pelvic pain, bleeding or infertility) 
as well as medical sessions previous to the diagnostic of 
endometriosis. Surgical findings included number and location 
of the lesions: anterior compartment (bladder and vesical 
peritoneum), medium compartment (uterus and ovaries), 
posterior compartment (rectovaginal septum, uterosacral 
ligaments (USL), and rectum sigmoid colon) and other 
locations (e.g. ureter, small gut, appendix), as well as their size. 
In addition, a description of surgical findings in patients with 
DIE was reported according to the rEnzian classification related 
to the distribution and severity of the lesions in compartments 
A, B, C, FA, FB, FI, and FO.

Statistical analyses included mean and standard deviations 
for numeric variables, and frequencies and percentages for 
categorical variables. In addition, 95% confidence intervals (CI) 
were calculated for each estimate. The SPSS statistical package 
version 22.0 was used for statistical analyses.

Results

Mean age of the patients was 30.5 years (95% CI: 28.6-32.3). 
The mean BMI was 25.7 kg/m2SC (95% CI: 24.8-26.5). The 
mean number of medical sessions prior to the diagnosis of 
endometriosis was 7 (95% CI: 5.9-8.0). Regarding the gyneco-
obstetric characteristics, 68% of the women were never-
pregnant (95% CI: 55.0-79.7), with at least one childbirth 13% 
(95% CI: 5.9-24.5), at least one cesarean 18% (n=11/60; 95% 
CI: 9.52-30.43), and at least one abortion 13% (n=8/60; 95% 
CI: 5.9-24.5). The first symptom to proceed with a diagnostic/
surgical laparoscopic procedure was pain in 85% (95% CI: 73.4-
92.9), infertility in 8.3% (95% CI: 2.7-18.3), and abnormal genital 
bleeding in 6.7% (95% CI: 1.8-16.1) (Table 1).

DIE lesions were very commonly found in the medial 
compartment, in 80% of the subjects (95% CI: 69.5-90.4) 
(Table 2).

Analysis of DIE lesions by compartment were found in the 
anterior portion and commonly in the vesical floor (6.6%), with 
1-3 cm size in 3.3%, and more than 3 cm in 3.3%. In the medial 
compartment, the most affected organ was the ovary in 70% 
(95% CI: 58.4-81.5). The right ovary was the most influenced 
in 26.6% of the women (95% CI: 16.1-39.6). The size of the 
lesions most commonly found in this compartment were larger 
than 3 cm in 45% (95% CI: 32.4-57.6). Related to the posterior 
compartment, DIE lesions were more frequent in the rectum 
and sigmoid colon (35%; 95% CI: 22.9-47.1), the most common 
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lesions being 1-3 cm (33.3%; 95% CI: 21.4-45.2). Other unusual 
lesions were found in the bowel, appendix, and abdominal 
wall (Table 3).

In regard to the distribution and severity of the lesions according 
to the rEnzian classification, which does not consider ovaries 
affection; type C2 (affection to rectum and sigmoid colon 
with 1-3 cm lesions) was the most commonly found in 23.3%, 
followed by type B3 (uterus sacral ligaments with lesions larger 
than 3 cm) in 10% (Table 4).

Discussion

Infiltrating lesions from DIE are defined as solid focused lesions 
that invade 5 mm deep or more of organ serosa (13). Some 
reports indicate that 95% of the lesions involve serosa and 
muscularis propria, only 38% affect the submucosa and 6% 
affect the mucosa (14).

DIE is a usual cause of chronic pelvic pain in reproductive-age 
women. In general, it is associated with anatomic location and 
the invasion degree of the lesions (>5 mm), (15-17) which 
agrees with the findings in this case series where chronic pelvic 
pain was the most frequent indication for surgery.

Many endometriosis symptoms are masked by other medical 
conditions, delaying diagnosis for about 5-10 years when 
patients have had, on average, 7 medical sessions without a 

correct diagnosis due to disease unawareness from the first 
contact with a physician and the patients themselves, who 
consider the symptoms as normal (18). 

The importance of a classification to describe a disease relies 
on understanding its limits, using the same language when 
reporting the clinical entity, and reproducing the study within 
the same terms.

In this trial of 60 cases using the Enzian Classification (2005), 
the medial compartment was found as the most affected area 
in 80% of the cases (mainly ovarian endometriomas), followed 
by the posterior compartment in 65% (mainly rectum and 
sigmoid colon), and less frequently, the anterior compartment 
(vesical affection).

Related to the anatomic distribution of endometriosis lesions 
and a probable physiopathogenic implication, a study revealed 

Table 1. General characteristics of the studied 
population
Characteristics Mean or 

frequency (%)
95% CI

Age (years) 30.5 28.6-32.3

BMI (kg/m2) 25.7 24.8-26.5

Nulliparous 68.3% (n=41) 55.0-79.7

One or more pregnancies 31.7% (n=19) 20-43.4

One or more cesareans 18.3% (n=11) 9.5-30.4

One or more abortions 13.3% (n=8) 5.93-24.5

Number of previous medical 
visits to diagnostic of the disease

7 5.97-8.03

Main symptoms

Pain 85% (n=51) 73.4-92.9

Infertility 8.3% (n=5) 2.7-18.3

Bleeding 6.6% (n=4) 1.8-16.1

Table 2. Location of deep infiltrating lesions by 
compartment
Compartment Frequency (%) 95% CIa

Anterior 6.6 (n=4) 1.8-16.1

Medial 80 (n=48) 69.5-90.4

Posterior 65.0 (n=39) 32.1-58.3
a95% CI: Confidence interval of 95%

Table 3. Distribution and size of deep infiltrating 
lesions by compartment
Compartment Frequency (n) 95% CI 

Anterior

Vesical wall 6.6 (n=4) 1.8-16.1

Size of the lesion

Nodule 1-3 cm 3.3 (n=2) 0.40-11.5

Nodule >3 cm 3.3 (n=2) 0.40-11.5

Medial

Uterus 10 (n=6) 3.7-20.5

Ovaries 70 (n=42) 58.4-81.5

Right ovary 26.6 (n=16) 16.1-39.6

Left ovary 21.6 (n=13) 12.1-34.2

Both ovaries 21.6 (n=13) 12.1-34.2

Size of the lesion

1-3 cm 25.0 (n=15) 14.7-37.8

>3 cm 45.0 (n=27) 32.4-57.6

Posterior

A) Recto-vaginal septum and 
vagina

6.6 (n=4) 0.31-12.8

B) Uterosacral and torus uterinus 
ligaments

23.3 (n=14) 12.6-33.9

C) Rectum and sigmoid colon 35.0 (n=21) 22.9-47.1

Size of the lesion

<1 cm 11.7 (n=7) 3.5-19.8

1-3 cm 33.3 (n=20) 21.4-45.2

>3 cm 20.0 (n=12) 9.8-30.1

Other locations

FA 16.6 (n=10) 7.2-26.0

FI 3.3 (n=2) 0.40-11.5

FO 5.0 (n=3) 0.51-10.5

FA: Adenomyosis, FI: Intestinal, FO: Appendix (n=2) and abdominal wall 
(n=1)
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that the most affected compartment was the posterior 
compartment (93.4%), and mainly the left side (67.8%); less 
frequently, the anterior compartment with vesical affection 
(6%) (13). This vesical affection report (anterior compartment) 
is in agreement with the findings in our series of 60 cases where 
6.6% was shown; nevertheless, it differs with other reported 
studies in which 85% were in the bladder, 10% in the ureter, 
and 4% were found in kidney lesions (19).

Therefore, it could be concluded that DIE is an entity that 
affects the female pelvis asymmetrically, being more common 
in the posterior portion and left side of the uterus. This might 
be explained by the presence of the rectum and sigmoid colon 
in that side of the pelvis, modifying peritoneal flux in both 
hemipelvis, thus, blood drops retrogradely during menstruation 
and accumulates in this area of the pelvis, leading to 
implantation of endometrial cells and disease development 
(13).

The presence of endometriomas (medial compartment) 
could be a marker of endometriosis severity, mainly DIE. In 
the present series of 60 cases with DIE, 70% of the patients 
showed an endometrioma more often on the right than on 
the left side, in disagreement with a previous study hypothesis 
proposing anatomic distribution of the pelvis. This frequency is 
similar to 77% of endometriomas in patients with DIE (rectum 
and sigmoid colon involvement) compared with 21% without 
endometrioma (risk ratio: 6.96; 95% CI: 4.04-12.00) (20).

It is important to mention that ovarian endometriosis is a 
marker of spread pelvic disease, and associated with cul-de-
sac obliteration involving the rectum, sigmoid colon, and the 
seromuscular layer of the bowel, which should be treated 
if surgery favors the patient, even when ovarian affection 
absence does not discard DIE as a possibility (21). Moreover, 
USL affection could be a marker of ureteral involvement by 
DIE (22,23). In a study with 463 patients DIE with presurgical 
transvaginal ultrasound, 111 patients showed USL involvement. 
Ureter affection was associated with ovarian mobility, 
ureteral changes on the right side, nodule size of USLs, and 
endometrioma on the left side, particularly when USLs were 
1.75-1.95 cm, in the right and left sides, respectively (22).

The Enzian classification in 2005 was poorly accepted due to its 
complex clinical application, so it was revised and modified in 
2011 (rEnzian) (8,9). This 2005 review only included affection of 
endometriosis from the posterior compartment. In the revised 
classification, posterior compartment of the uterus was divided 
in three as A, B, C and F, and severity goes with nodule size (G1, 
G2, and G3) in such a way that tumor, node, metastasis staging 
could be used as in malignant diseases; therefore, a presurgical 
description of involved organs using the compartment and 
severity of the lesion is possible. For example, a presurgical 
patient with DIE using the Enzian classification would be A0 B1 
C2 F (with no lesions in the rectovaginal septum and vagina, 
with less than 1 cm lesions in the USLs and pelvic wall, and 1-3 
cm lesions in the sigmoid colon).
In the present case series, the most affected compartment was 
C with 21 cases, 14 of which were grade 2. Thus, to describe 
this lesion it should be classified as C2, which means that the 
most affected sites in the patients of this trial were the rectum 
and sigmoid colon with infiltrative lesions from 1-3 cm. This 
implies that patients would require a discoid or segmental 
resection of those organs, the surgeon should then anticipate 
instrumental provisions, surgical time and, most importantly, 
a multidisciplinary team to continue the procedure. In Mexico 
and other countries around the world, there is little knowledge 
of DIE treatment as a multidisciplinary disease, where 
imaging experts and surgeons work together with a close 
communication to handle patients with DIE.
One of the biggest problems for physicians is having presurgical 
diagnostic confidence of the disease relying on cost/benefit and 
less invasive techniques such as ultrasound, which in skilled 
experts has an excellent sensitivity and specificity to diagnose 
DIE, even similar to magnetic resonance (24,25). Unfortunately, 
most centers in Mexico lack trained personnel to diagnose DIE 
because they have never faced this problem in the past or do 
not know about its existence. 
The same happens with DIE surgical treatment as a 
multidisciplinary entity; few groups at national level work 
on integral DIE treatment; however, with that goal, an 
accurate diagnostic of involved organs is required in order to 
anticipate the needs for a correct management, as mentioned. 

J Turk Ger Gynecol Assoc 2019; 20: 133-7

Table 4. Distribution and severity of deeply infiltrating endometriosis in agreement with the revised Enzian 
classification (2011)

Severity
Location % (n)

A B C FV FA FI FO

Grade 1 (<1 cm) 0 8.3 (5) 3.3 (2) 0 0 3.3 (2) 3.3 (2)

Grade 2 (1-3 cm) 5.0 (3) 5.0 (3) 23.3 (14) 1.7 (1) 10.0 (6) 0 0

Grade 3 (>3 cm) 1.7 (1) 10.0 (6) 8.3 (5) 0 6.6 (4) 0 1.7 (1)

A: Rectovaginal septum and vagina, B: Uterosacral ligaments and pelvic wall, C: Rectum and sigmoid colon, FV: Vesical, FA: Adenomyosis, FI: Intestinal, 
FO: Appendix and abdominal wall
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Accordingly, the rEnzian classification becomes useful as in the 
present study where, even with a small sample, the frequency 
of affected organs was described clearly and could simplify pre 
and post-surgical reports.
Synopsis: Deeply infiltrating endometriosis occurs mainly 
in young women with pelvic pain and lesions that are often 
located in the C2 compartment according to the rEnzian 
classification.
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The effect of gender-role orientation on attitudes towards 
menstruation in a sample of female university students 

 Ashraf Ghiasi

Abstract

Student Research Committee, School of Nursing and Midwifery, Shahroud University of Medical Sciences, Shahroud, Iran

Objective: To examine the effect of gender role orientation on attitudes towards menstruation in a sample of Iranian female students of medical 
sciences.

Material and Methods: Three hundred female university students (94%; response rate: 282) were enrolled in the study via stratified random 
sampling. Data were collected using a demographic questionnaire, the Menstrual Attitude Questionnaire (MAQ), and the short version of the Bem 
Sex Role Inventory (BSRI). Data were analyzed using SPSS v.18. Analyses were performed using the Kruskal-Wallis test and the Mann-Whitney 
U test.

Results: The mean scores of the MAQ subscales ranged from 3.7±1.35 to 5.6±1.3, indicating that most of the respondents had natural to 
moderate attitudes toward menstruation. When participants were classified into one of four gender-role categories of BSRI, the results showed 
that the undifferentiated group with 33.7% was higher than other gender-role groups. The undifferentiated group was significantly less likely than 
the other groups to perceive “menstruation as a natural event”. 

Conclusion: The study shows an association between gender-role orientation and attitudes toward menstruation in female university students. 
However, further research is still necessary in this issue. (J Turk Ger Gynecol Assoc 2019; 20: 138-41)

Keywords: Attitudes, Bem Sex Role Inventory, female students, gender-role orientation, menstruation
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Introduction

Menstruation, the cyclical shedding of blood and endometrium 
from the uterine cavity, is a physiologic process that occurs 
throughout a woman's reproductive years (1). Although 
menstruation is a natural/biologic event, perimenstrual 
symptoms (immediately before and during menstruation), 
including anxiety, depression, irritability, tension, mood swings, 
fatigue, skin disorders, breast tenderness, swelling, weight gain, 
cramps, and backache affect a significant percentage of women 
(2,3). Evidence suggests that attitudes toward menstruation 
can influence the reporting of perimenstrual symptoms (4). 
For example, Lu (5) found a significant association between 
negative attitudes toward menstruation and the experience 
of perimenstrual symptoms in Taiwanese women. Studies 

have also demonstrated that a woman’s beliefs about and 
attitudes toward menstruation were influenced by socio-
cultural factors and family environments (6-8). For example, 
Hoerster et al. (9) compared Indian and American women’s 
attitudes toward menstruation. They found that menstruation 
was perceived as significantly more debilitating and a less 
natural event by American women compared with Indian 
women (9). A few studies investigated the effect of gender-
role orientation – the extent to which a person believes or 
perceives that she/he possesses gender-typed characteristics 
– on attitudes toward menstruation (10,11). Chrisler (11) 
showed that undifferentiated and feminine college students 
were more likely than androgynous and masculine students to 
perceive menstruation as a bothersome event; undifferentiated 
and masculine college students were more likely than 
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androgynous and feminine students to perceive menstruation 
as a debilitating event. The effect of gender-role orientation on 
menstrual attitudes is not entirely clear. Hence, in the present 
study, the Menstrual Attitude Questionnaire (MAQ) and Bem 
Sex Role Inventory (BSRI) were administered to a sample 
of female students with the aim of examining the impact of 
gender-role orientation on attitudes toward menstruation.

Material and Methods

Participants

In the academic year 2015/16, there were nearly 900 female 
students at 4 schools of Shahroud University of Medical 
Sciences. Thus, the sample size was estimated as 269 using 
a Krejcie & Morgan table. After adding a 10% non-response 
rate, the final sample size for this cross-sectional study became 
300. Stratified random sampling was used to choose the study 
participants. The inclusion criteria in this study were as follows: 
Iranian nationality, aged between 18 and 30 years, and no 
history of polycystic ovary syndrome or mental disorders. 

Instruments 

Data were collected using a demographic questionnaire, the 
30-item version of the BSRI, and the MAQ. 

The demographic questionnaire included questions about 
menstrual status (age at first menstruation, menstrual cycle 
length, menstrual frequency, and regulation of menstruation), 
age, and marital status. 

The original (BSRI Bem, 1974) includes 20 masculine, 20 
feminine, and 20 neutral items, each item ranges from 1 ‘never/
almost never true’ to 7 ‘always/almost always true’. It was 
designed to categorize subjects into four groups: Masculine 
(high masculine, low feminine), feminine (high feminine, low 
masculine), androgynous (high masculine, high feminine), 
and undifferentiated (low masculine, low feminine) (12). In 
this study, the short 30-item version of the BSRI was used. The 
validity and reliability of the Persian version of this questionnaire 
were confirmed in previous studies (13). In the present study, 
the internal consistency coefficient of the femininity and 
masculinity subscales were 0.76 and 0.84, respectively. 

The MAQ comprises 33-items divided into five subscales: 
(1) menstruation as a deliberating event (12 items), (2) 
menstruation as a bothersome event (6 items), (3) menstruation 
as a natural event (4 items), (4) anticipation and prediction 
of the onset of menstruation (4 items), and (5) denial of any 
effects of menstruation (7 items). The items are scored on 
a Likert scale (1: strongly disagree to 7: strongly agree) (14). 
In the current study, the alpha coefficient values of the five 
subscales ranged between 0.77 and 0.85. 

Statistical analysis 

Data were analyzed using SPSS v.18. Descriptive statistics 
were calculated where appropriate for each variable. The 
Kruskal-Wallis test and Mann-Whitney U test were used to 
examine the impact of gender-role orientation on the female 
university students’ attitudes toward menstruation. P<0.05 was 
considered statistically significant. 

Results

Eighteen recruited participants for the study were excluded 
because of failure to complete the questionnaire, resulting 
in a response rate of 94%. The participants' mean age was 
21.8 (±2.2) years. The mean age at onset of menstruation 
was 12.81 (±1.49) years, the mean length of menstrual cycle 
was 6.43 (±1.39) days, and the mean menstrual frequency 
was 28.87 (±4.4) days. Most (71.6%) study participants had 
a regular menstrual pattern and the majority (88.3%) was 
single. 

The mean scores on the MAQ subscales ranged from 3.7±1.35 
to 5.6±1.3, indicating that most of the participants had natural 
to moderate attitudes toward menstruation (Table 1).

In order to determine the gender roles of feminine, masculine, 
androgynous and undifferentiated, masculine and feminine 
median scores were calculated. Median masculinity score was 
M: 5.36 and the median femininity score was F: 5.6. 

In this study, 16.6% (n=47) of the participants were in the 
feminine gender role group, 16.6% (n=47) were masculine, 
33.7% (n=95) were undifferentiated, and 33% (n=93) of the 
participants were in the androgynous gender role group. 

There was a significant difference in the “menstruation as a 
natural event” subscale of the MAQ among the participants 
based on the BSRI – masculine, feminine, undifferentiated, and 
androgynous – (p<0.05) (Table 2).

As seen in Table 3, the undifferentiated group was significantly 
(p<0.05) less likely to perceive menstruation as a natural event 
than the androgynous, feminine, and masculine groups. 

Discussion

The current study investigated the effect of gender-role 
orientation on attitudes toward menstruation in a sample 

Table 1. Mean and standard deviation scores on the 
subscales of menstrual attitude questionnaire
Subscales Mean Standard deviation

Debilitating 4.7 1.3

Bothersome 4.1 1.53

Natural 5.4 1.07

Predictable 5.6 1.3

Denial 3.7 1.35
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of female university students. When analyzing attitudes 
toward menstruation, the results showed that the highest 
and lowest mean scores on the MAQ subscales among the 
participants were the anticipation and prediction of the onset 
of menstruation and the denial of any effects of menstruation, 
respectively. This result is consistent with a previous study 
among women in the United States military (15). In another 
study by Guvenc et al. (16) among Turkish nursing students, the 
highest and lowest mean scores on the MAQ subscales were 
menstruation as a natural event and denial of any effects of 
menstruation, respectively. When participants were classified 
into one of four gender-role categories of BSRI, masculine, 
feminine, androgynous, or undifferentiated, results show that 
the percentage of the undifferentiated group was higher than 
other gender-role groups. 
In a study by Mullis and McKinley (10), masculine was the 
most frequent gender-role type among a sample of female 
adolescents. These differences between studies could be 
due to different cultural, social, or religious backgrounds 
(13,17). In the present study, there was a significant difference 
in only one of the five subscales of the MAQ based on four 
gender-role categories of BSRI. Undifferentiated individuals 
were significantly less likely to perceive menstruation 

as a natural event than the other gender role types. This 
indicates that gender-role orientation is a small to moderate 
contributor to women's attitude toward menstruation. 

A previous study by Chrisler (11) was conducted on two 
samples. Sample A included 11 men, aged 28-39 years, and 
20 women, aged 30-45 years. Sample B comprised 19 men, 
aged 18-22 years, and 37 women, aged 18-23 years. The results 
showed that in sample A, gender orientation had no significant 
effect on attitudes toward menstruation. However, in sample 
B, undifferentiated and feminine college students were more 
likely to perceive menstruation as a bothersome event than 
the androgynous and masculine students; undifferentiated 
and masculine college students were more likely to perceive 
menstruation as a debilitating event than the androgynous and 
feminine students. 

Several limitations in the study ought to be considered. This 
research was conducted among female students of medical 
sciences; the findings may not be same for other segments of 
the female population. Also, because the study has a cross-
sectional design, it can only illuminate the current situation of 
the participants. Furthermore, this study relied on self-reports 
of gender-role orientation, and these reports may not have 
always been accurate.

In conclusion, in this study there was a significant difference 
in the “menstruation as a natural event” subscale of the MAQ 
among female university students based on four categories 
of BSRI (androgynous, undifferentiated, masculine, and 
feminine). The undifferentiated group was significantly less 
likely to perceive menstruation as a natural event than the 
other groups. 

Ethics Committee Approval: The ethics committee of 

Shahroud University of Medical Sciences.

Informed Consent: All students participating in the study 

signed informed consent forms.

Peer-review: Externally peer-reviewed.
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Table 2. Differences in attitudes toward menstruation based on gender role orientation
Masculine Feminine Androgynous Undifferentiated Kruskal-Wallis

MAQ subscales Mean rank Mean rank Mean rank Mean rank χ2, df=3 p value

Debilitating 130.46 136.81 117.87 126.93 2.42 0.448

Bothersome 107.04 128.7 124.75 134.8 4.35 0.225

Natural 129.5 134.9 141.37 103.63 14.1 *0.003

Predictable 117 135.15 135.19 115.29 4.97 0.174

Denial 127.25 127.76 125.38 125.21 0.58 0.996

*Statistical significance, p<0.05; MAQ: Menstrual attitude questionnaire

Table 3. The Post-Hoc Mann-Whitney U test results
MAQ 
subscale 

Gender-role 
types

Mann-
Whitney U

Z
p 
value

Menstruation 
as a natural 
event

Feminine-
masculine

747.000 -0.342 0.732

Feminine-
androgyny

1586.000 -0.633 0.527

Masculine-
androgyny

1490.000 -0.941 0.347

Androgyny-
undifferentiated

2587.000 -3.468 0.001*

Feminine-
undifferentiated

1263.000 -2.564 0.01*

Masculine-
undifferentiated

1321.000 -2.024 0.043*

*Statistical significance, p<0.05; MAQ: Menstrual attitude questionnaire
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Does minimally invasive surgery reduce anxiety?
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Abstract

1Clinic of Gynecology Obstetrics and Reproductive Medicine, İstanbul Zeynep Kamil Woman and Child Diseases Training 
and Research Hospital, İstanbul, Turkey

2Clinic of Gynecology Obstetrics and Gynecology, University of Health Sciences, Tepecik Training and Research Hospital, 
İzmir, Turkey

Objective: To evaluate whether there were any differences in preoperative and postoperative anxiety in patients who underwent total 
laparoscopic hysterectomy (TLH) (n=37) and total abdominal hysterectomy (TAH) (n=37).

Material and Methods: All premenopausal patients who underwent TLH or TAH because of benign uterine disorders were enrolled. Anxiety 
status was assessed 6 hours before and after the operation using standardized validated questionnaires: State-Trait Anxiety Inventory.

Results: In the TAH group, the state anxiety level of the patients significantly increased, whereas there was a significant decrease in the TLH 
group. For the trait anxiety level, there was a statistically significant increase in the TAH group postoperatively. In the TLH group, trait anxiety 
levels decreased postoperatively. In the analysis of between-group differences, pre and postoperative the state anxiety level was higher in the 
TAH group. A statistically significant difference was determined between the groups in respect of the postoperative state anxiety levels (p<0.05), 
but not in the preoperative state anxiety levels (p>0.05). Statistically significant differences were determined between the groups in respect of 
education, occupation, and curettage rates (p<0.05).

Conclusion: Women undergoing TLH for benign uterine disease may have lower levels of preoperative and postoperative anxiety than women 
undergoing TAH. (J Turk Ger Gynecol Assoc 2019; 20: 142-6)

Keywords: Preoperative, postoperative, anxiety, total abdominal hysterectomy, total laparoscopic hysterectomy
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Introduction

Hysterectomy is the second most common major surgical 
procedure applied to women of reproductive age and 90% of 
the procedures are for benign causes (1). It is known that most 
patients experience anxiety and fear at different levels before 
surgery and that anxiety increases during the operation (2,3). 
However, gynaecologic operations are specific to women, who 
are more sensitive and emotional so they constitute a specific 
study group. In this situation, patients fear that their body image 
will be destroyed, there are concerns related to sexuality, they 
are anxious about pain, there is the fear of not waking from 
anaesthesia, and a concern of loss of function (2). Just as 
much as the effect of anxiety on the patient’s emotional state, 
anaesthesia complications such as nausea and vomiting have a 

negative effect on postoperative healing and length of hospital 
stay (4).

As the measurement and evaluation of anxiety is a difficult 
subject, it has been halted by many obstructions. Anxiety is 
a personal issue, so generalization could perpetuate an error 
and although it can be measured with questions and surveys 
in patients who are conscious, in those who are unconscious, 
even if it can be evaluated metabolically, it may not always be 
possible to reveal objective data (5). The most widely used test 
in medicine for the measurement of anxiety is the State-Trait 
Anxiety Inventory (STAI), which was developed by Spielberger 
et al. (6) and Öner (7).

Although abdominal and vaginal hysterectomies have been 
performed for many years, laparoscopic hysterectomy was 
first reported in 1989 (8). There has been increasing interest in 
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more minimally invasive surgical procedures during the past 20 
years. In comparison with laparotomy, laparoscopic surgery has 
some advantages including lower rates of wound infections, 
shorter hospital stay, and a rapid return to work (9). There are 
studies comparing psychological well-being, sexuality, and 
quality of life after laparoscopic and abdominal hysterectomy 
(10-12), and there are studies comparing preoperative and 
postoperative anxiety in surgeries (13,14). However, to the best 
of our knowledge, there are no data showing how laparoscopic 
and abdominal hysterectomy affects pre and postoperative 
anxiety.

The aim of this study was to evaluate the effect of the type 
of surgery on the level of anxiety of the patient, through 
measurements of preoperative and postoperative anxiety 
levels and an evaluation of the factors affecting these levels.

Material and Methods

In this prospective comparative study, a total of 74 
hysterectomies were performed on patients who met the study 
inclusion criteria between January 1st, 2013, and October 31st, 
2016. Approval for the study was granted by the Local Ethics 
Committee.

This study was registered with the www.clinicaltrials.gov 
protocol registration system (NCT02938845). The patients 
were classified in two groups; group 1 included patients who 
underwent total laparoscopic hysterectomy (TLH) (n=37) and 
group 2 comprised patients who underwent total abdominal 
hysterectomy (TAH) surgery (n=37). The technical aspects of 
both types of hysterectomy were discussed with each patient, 
and the appropriate hysterectomy type was selected through 
mutual discussion. Anxiety was measured using the STAI 
questionnaire. The study was designed with 2 assessment 
points: 6 hours before surgery and 6 hours after surgery. 
All questionnaires were coded with an identifying number, 
and the respondents could not view their previous answers. 
Sample size calculation determined that 33 participants in each 
group would be sufficient to detect a significant difference on 
the STAI-TX2, when the mean STAI was set at 37 in the TAH 
group and at 37 in the TLH group, with an effect size of 0.309 
for STAI, difference between standard deviations was 0.19, and 
difference between means was 0.91.

All hysterectomies were performed for benign reasons. 
Patients with malignancy, chronic opioid or non-steroidal anti-
inflammatory drug use, or chronic pain conditions, a history 
of two or more caesarean sections, a history of abdominal 
surgery, autoimmune disease, a history of psychiatric 
disease, coagulation disorders, the presence of any known 
systemic or psychiatric disease, those receiving any regular 
sedative medication at the time of the procedure, those 
with intraoperatively diagnosed adnexal pathology requiring 

subsequent unilateral or bilateral oophorectomy, those taking 
preoperative or postoperative hormone-therapy, and those 
who were not able to communicate in Turkish were excluded 
from the study.

Preoperatively, all patients underwent gynecologic 
examination, medical histories were obtained, and 
transvaginal ultrasound and routine laboratory tests were 
performed. All procedures were performed by the same 
two equally skilled and experienced surgeons (>100 TLH 
and TAH surgeries) using an identical technique. Informed 
consent was obtained and all patients were admitted to 
hospital 1 day preoperatively. General anesthesia was used 
in all cases and all patients received preoperative antibiotic 
prophylaxis and anticoagulants during immobilization. All 
the patients were administered with the same postoperative 
analgesic procedure (Diclofenac 75 mg/3 mL solution for 
injection).

The STAI measures both state and trait anxiety. State anxiety 
(STAI-S) refers to a temporary emotional state related to a 
specific situation, whereas trait anxiety (STAI-T) represents 
anxiety as a relatively stable personality characteristic. Each 
scale has values ranging from 20 to 80, with higher scores 
representing more severe anxiety. The STAI has no established 
categories, but a cut-off score of 40 has been used to identify 
patients with high/very high anxiety. Validity and reliability 
studies of the Turkish versions of these instruments have been 
performed (7).

Statistical analysis

All statistical procedures were performed using SPSS 17.0 for 
Windows and Microsoft Excel 2010 software. The baseline 
characteristics of the participants are described with frequency 
analysis, where scale means are stated as mean ± standard 
deviation. The chi-square test was used to assess differences 
between demographic parameters. The Kolmogorov-Smirnov 
test was used to test the normality of distribution of data in the 
parameters. Between-group comparisons were made using 
the independent samples t-test, and the paired-samples t-test 
was used for within-group differences (pre-after tests). In 
the evaluation of demographic group- based differences, the 
independent samples t-test was used for two groups, and one-
way ANOVA for more than two groups. The Levene test was 
used to define the homogeneity of variances. In cases where 
there was no homogenous variance, robust tests (Welch) 
were applied. A value of p<0.05 was accepted as statistically 
significant.

Results

The baseline characteristics of the TLH and TAH groups are 
shown in Table 1. Statistically significant differences were 
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determined between the groups in respect of education, 
occupation, and curettage rates (p<0.05).

Between and within-group differences in the preoperative 
and postoperative state and trait anxiety values are shown in 
Table 2. The within-group comparisons showed statistically 
significant differences in the mean TX1 values of both groups 
(p<0.05). In the TAH group, the state anxiety level (STAI-TX1) 
significantly increased, and in the TLH group, there was a 
significant decrease. The trait anxiety level (STAI-TX2) showed 
a statistically significant increase postoperatively in the TAH 

group and a decrease in the TLH group. However, this decrease 
was not statistically significant (p>0.05). In the between-group 
differences, it was found that the state anxiety level was higher 
in the TAH group both preoperatively and postoperatively. The 
postoperative STAI-TX1 differences were found to be statistically 
significant (p<0.05), but not the preoperative state anxiety 
differences (p>0.05). In the comparison of STAI-TX2 levels, the 
preoperative anxiety level was higher in the TLH group, and the 
postoperative STAI-TX1 level was higher in the TAH group. No 
statistically significantly difference was determined between 
the groups in respect of either the preoperative or postoperative 
STAI-TX2 levels (p>0.05) (Figure 1).
The preoperative state anxiety levels in the TAH group showed 
statistically significant differences based on occupation and 
income level of the patient (p<0.05). The postoperative state 
anxiety levels in the TAH group showed statistically significant 
differences based on income and the patients’ place of 
residence (p<0.05). The preoperative trait anxiety level in the 
TAH group showed statistically significant differences based 
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Table 1. Baseline characteristics of the TAH and TLH 
groups

Parameters
TAH 
(n=37)

TLH 
(n=37)

p

Age (years)

0.595b
<45 11 (29.7) 13 (35.1)

45-49 13 (35.1) 15 (40.5)

>50 13 (35.1) 9 (24.3)

Marital status

0.066a
Single - 6 (16.2)

Married 35 (94.6) 24 (64.9)

Divorced 2 (5.4) 7 (18.9)

Education

0.010b
Primary school 22 (59.5) 19 (51.4)

High school 14 (37.8) 8 (21.6)

University graduate 1 (2.7) 10 (27.0)

Occupation

0.041a

Housewife 32 (86.5) 25 (67.6)

Domestic worker 1 (2.7) 1 (2.7)

Worker 3 (8.1) 7 (18.9)

Other 1 (2.7) 4 (10.8)

Income

0.460a
<2000 TL 13 (35.1) 19 (51.4)

2001-3000 TL 22 (59.5) 14 (37.8)

>3000 TL 2 (5.4) 4 (10.8)

Place of residence

0.051b
Town 20 (54.1) 12 (32.4)

Village 4 (10.8) 4 (10.8)

City 13 (35.1) 21 (56.8)

Curettage

<0.05bNo 12 (32.4) 35 (94.6)

Yes 25 (67.6) 2 (5.4)

Abortion

0.242bNo 18 (48.6) 23 (62.2)

Yes 19 (51.4) 14 (37.8)

aChi-square test (Linear association); bChi-square test; TLH: Total 
laparoscopic hysterectomy; TAH: Total abdominal hysterectomy

Table 2. Preop-postop state and trait anxiety levels 
between and within group differences
Parameters TAH (n=37) TLH (n=37) pa

Preop STAI-TX1 44.95±4.83 43.57±4.49 0.208c

Postop STAI-TX1 48.81±5.64 39.62±5.44 <0.05c

pb <0.05d <0.05d

Preop STAI-TX2 49.76±5.87 51.24±7.44 0.343c

Postop STAI TX2 51.97±5.84 50.84±7.13 0.456c

pb <0.05d 0.242d

aBetween groups (TAH-TLH); bWithin groups (preop-postop); 
cIndependent sample t-test; dPaired-sample t-test; TLH: Total laparoscopic 
hysterectomy; TAH: Total abdominal hysterectomy; STAI-X1: State anxiety 
scale; STAI-X2: Trait anxiety scale

Figure 1. The graph shows the Preop-Postop state and trait 
anxiety levels between and within TAH and TLH groups

TLH: Total laparoscopic hysterectomy; TAH: Total abdominal 
hysterectomy; STAI-X1: State anxiety scale; STAI-X2: Trait anxiety 
scale
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on income and the patients’ place of residence (p<0.05). The 
trait anxiety levels in the TLH group showed no statistically 
significant differences based on the analyzed demographic 
parameters (p>0.05). The state anxiety levels in the TLH group 
showed statistically significant differences based on education, 
marital status, curettage and abortion history of the patients 
(p<0.05).

Discussion

In the last decade in particular, TAH and TLH operations 
have been compared in terms of many factors such as 
operating time, blood loss during surgery, complication 
rates, inflammatory response, febrile morbidity, length of 
stay in hospital, and the requirement for analgesia, but there 
has been insufficient evaluation in respect of preoperative 
and postoperative anxiety scores (15). In the current study, 
although the postoperative patient status (temporary state) 
and anxiety (general state) were observed to be greater 
than preoperatively following TAH procedures, a decrease 
was seen in the postoperative anxiety following TLH 
procedures compared with the preoperative score. When the 
postoperative scores were evaluated, a lower anxiety score 
was determined in the TLH group than in the TAH group. The 
demographic characteristics were determined to have had a 
lower effect on TAH procedures than on TLH procedures. It 
was observed in the TAH group that a higher occupation and 
income group reduced state anxiety and older age and a rural 
place of residence reduced trait anxiety. In the TLH group, no 
factor was observed that affected trait anxiety, but the marital 
status of the patient, low education levels, and no history of 
miscarriage or curettage were seen to reduce the level of 
preoperative state anxiety.

Apart from the several benefits of TLH (e.g., shorter hospital 
stay, better status on discharge, lower level of postoperative 
pain) previous studies have not been effective in researching 
psychological well-being (10,11). In a study that used a visual 
analogue scale rather than psychometric tests, evaluation 
was made of scores given from 1-100 daily from preoperative 
to 35 days postoperatively. From the results obtained, it was 
determined that there was no superiority of TLH over TAH in 
respect of patient well-being and mood (16). A meta-analysis 
conducted in 2014 reported results that were not consistent 
with the findings of the current study. It was stated that 
there was no relationship between depression, anxiety, and 
hysterectomies performed for benign gynaecologic reasons, 
and it was even reported that hysterectomy reduced symptoms 
of depression. It was concluded that the type of hysterectomy 
and surgical technique did not contribute to any psychological 
effects (17). The main problem of studies in general is the 
selection of heterogenous patient groups. The current study 

focussed more on the data of actual anxiety in the short-term, 
whereas the above-mentioned review evaluated the long-term 
relief of patients from pain, bleeding, and other symptoms. In 
the normal female population, the mean anxiety questionnaire 
evaluation points have been measured as 36.85 (18). The points 
in the current study were determined to be above this average. 
However, following TLH, the mean value of the tests evaluating 
general anxiety was found to be close to this reported average 
(39.62±5.44).

In a study that researched preoperative risk factors, a history 
of psychiatric disease, previous diagnosis of cancer, presence 
of depressive symptoms, history of cigarettte smoking, 
type of operation, female sex, high level of education, 
and a history of surgery were evaluated as risk factors for 
preoperative anxiety (19). Similarly, in the current study, a 
low education level and no history of curettage were seen 
to cause a decrease in the preoperative anxiety scores of 
patients undergoing TLH.

The relationship between age and anxiety has been clearly 
proven, as it has been demonstrated that younger patients 
undergoing hysterectomy require more help and experience 
worse pathologic trauma (20). In the current study, older age 
was determined as a parameter that reduced trait anxiety in 
TAH procedures. Other previous studies have observed that 
married patients felt less anxiety post-hysterectomy due to the 
support of their husband (21). In the current study, although not 
at a statistically significant level, this was observed in the scores 
of the TAH group, whereas the opposite was determined in the 
TLH group.

A study that was conducted related to previous gynaecologic 
operations reported that anxiety was increased in patients 
who had previously felt pain (4), and in the current study, 
preoperative anxiety was reduced most notably in the TLH 
group in patients who had not previously undergone curettage. 
The main reasons for preoperative anxiety were found to be 
female sex and no history of surgery in studies that researched 
the reasons for preoperative anxiety in elective surgery (5). 
However, in contrast to the results of that review, which was 
conducted on general operations, in the current study of 
gynaecologic procedures in particular, no history of dilatation 
and curettage was evaluated as a reason for reduced anxiety.

That the anxiety scores in the preoperative patient group 
were determined to be higher than the average of the normal 
population can be attributed to a more unstable psychological 
structure in gynaecology patients, despite reports stating the 
opposite and this renders the selection of surgical method more 
important (2,17). If the type of procedure is evaluated regarding 
parameters other than psychometric tests, a study in Denmark 
reported that the hysterectomy type and histopathologic 
diagnosis had no affect on the prevalence of chronic pelvic 
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pain and this was found to be related more to the personal 
perception of pain from neurologic nerve damage (22). In a 
prospective, randomized, multicentre study, laparoscopically 
assisted vaginal hysterectomy was found to be statistically 
significantly superior to TAH in respect of early postoperative 
pain, length of stay in hospital, and patient satisfaction (23).
In a prospective study of 119 patients, a difference was 
determined between TLH and TAH in respect of psychometric 
evaluations conducted 5 weeks and 6 months postoperatively. 
In the same study, in contrast to general evidence, less anxiety 
and better emotional well-being was observed compared 
with the preoperative status at the same time points (11). In 
the current study, the patients were examined in a more acute 
phase and at close time points and lower anxiety scores were 
determined in the TLH group than in the TAH group when the 
postoperative scores were evaluated. Postoperative anxiety 
scores were also determined to be lower than the preoperative 
scores in the TLH group.
It can be concluded that laparoscopic surgery should be applied 
to selected patients because it has positive effects on reducing 
postoperative anxiety. There is a need for further, prospective 
studies of larger patient groups to determine which type of 
hysterectomy causes the least preoperative and postoperative 
anxiety.
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Assesment of pregnancy outcomes among twin 
pregnancies with single fetal demise regarding 

chorionicity and fetal death time
 Sevcan Arzu Arınkan,  Resul Arısoy,  Murat Api

Abstract

Department of Obstetrics and Gynecology, İstanbul Zeynep Kamil Maternity and Pediatric Training and Research Hospital, 
İstanbul, Turkey

Objective: The objective of this study was to assess maternal and perinatal outcomes of twin pregnancies with single fetal demise in terms of 
chorionicity and fetal death time.

Material and Methods: All deliveries between January 2008 and July 2015 were reviewed retrospectively and 85 twin pregnancies with single 
fetal demise were included. These cases were grouped according to chorionicity and fetal death time.

Results: The incidence of single fetal demise was 4.7%. The mean delivery week was later in the dichorionic group (34.16±4.65) than in 
the monochorionic group (31.1±3.83). The ratios of deliveries before the 34th gestational week were 71.4% in monochorionics and 35% in 
dichorionics. Monochorionics had a 13 times greater risk for having delivery before the 37th gestational week and a 4 times greater risk for 
having delivery before the 34th gestational week compared with dichorionics. Furthermore, monochorionics had a 7 times greater risk for 
having abruptio placenta compared with dichorionics. The newborn intensive care unit admission ratios were 61.3% in dichorionics and 85.7% 
in monochorionics. Also, monochorionics had a 3.7 times greater risk for admission to newborn intensive care unit compared with dichorionics.

Conclusion: We recommend follow-up of twin pregnancies with single fetal demise in terms of premature birth, regardless of chorionicity. Also, 
close monitoring is recommended for monochorionic twin pregnancies with single fetal demise in terms of premature birth before 34 weeks of 
gestation, abruptio placenta, the need for neonatal intensive care, and respiratory distress syndrome. (J Turk Ger Gynecol Assoc 2019; 20: 147-53)

Keywords: Single twin demise, intrauterine death, twin pregnancy, perinatal outcomes, pregnancy outcomes
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Introduction

In monozygotic twins compared with dizygotic twins 

pregnancy, the relative risks of exitus of two fetuses, single fetal 

demise, and neonatal exitus of a living fetus were reported 

as 20, 1.63, and 2.26, respectively (1). The incidence of single 

fetal demise after the 20th week among all twin pregnancies 

ranges from 2.6% to 6.2% (2). Chorionicity is an important 

factor in the ratio of intrauterine loss; the risk of fetal demise 

is greater in monochorionic twin pregnancies compared with 

dichorionic twin pregnancies (3). One of the main reasons for 

this situation is anastomoses of placental circulation and twin-

to-twin transfusion syndrome risk (4). Intrauterine death of one 

fetus significantly increases the risk of mortality and morbidity 

of the living fetus (4). The management after single fetal 

demise is considered according to chorionicity and gestational 

age. The decision for delivery should be given by considering 

prematurity-related complications or morbidity and mortality 

that may be seen in the living fetus. If there are no other 

obstetric causes, delivery of dichorionic twin pregnancies 

with single fetus demise is not recommended before the 38th 

week (4). However, regular monitoring of living twin growth 

and follow-up in terms of hypertension, preeclampsia, and 

coagulopathy is recommended (5,6). In monochorionic 
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twin pregnancies with single fetal demise, premature birth, 
intrauterin exitus or ischemic brain injury risks are present for 
the living twin (5,6). Ischaemic brain damage is considered to 
occur during or immediately after single fetal demise (6). For 
this reason, follow-up is recommended to avoid prematurity-
related complications before 34 weeks in monochorionic 
pregnancies after single fetal demise (5). Barigye et al. (6)
reported that the risk of fetal loss in the third trimester was 
also high in uncomplicated monochorionic pregnancies. They 
calculated that 23 cases in the 32nd week and 30 cases in 34th 

week should be delivered to save one fetus (7).

The objective of this study was to assess maternal and perinatal 
outcomes of twin pregnancies with single fetal demise in terms 
of chorionicity and fetal death time.

Material and Methods

All the deliveries between January 2008 and July 2015 were 
reviewed retrospectively and 85 twin pregnancies with single 
fetal demise were included in the study. Monoamniotic 
pregnancies, pregnancies with both fetal demises, singleton 
gestations, higher-order multiple gestations, pregnancies 
discontinued antenatal surveillance, and cases which 
chorinocity that was not exactly determined were excluded. 
Only pregnancies with complete outcome information were 
included. These cases were grouped according to chorionicity 
and fetal death time (0-13, 14-28, 29-34 gestational weeks). 
Chorionicity was determined using the earliest available 
ultrasound or confirmed by pathology. Gestational age was 
determined by the first day of a woman’s last menstrual 
period and with the earliest ultrasound. Data were controlled 
for gestational age at delivery. Antenatal steroids and tocolitics 
were administered between 24 and 34 weeks if delivery 
was expected within 7 days. The criteria for deliveries were 
spontaneous preterm delivery, preeclampsia, deterioration of 
Doppler, and non-reassuring cardiotocography. Dichorionic 
diamniotic pregnancies were compared with monochorionic 
diamniotics regarding to preeclampsia, gestational diabetes 
(GDM), abruptio placenta, preterm delivery (34 and 37 
gestational weeks), premature rupture of membranes 
(PROM), intrauterine growth retardation (IUGR). IUGR was 
diagnosed when esimated fetal weight was below the 10th 
percentile for gestational age. A 50 g oral glucose test was 
performed to all patients. If the screening test was positive 
(>140 mg/dL), a 3 hours’ glucose tolerance test was 
performed. GDM diagnosis was confirmed with any two 
abnormal values (≥95-180-155-140 mg/dL). Also, intensive 
care unit admission, intracranial hemorrhage, phototherapy, 
polycythemia, respiratory distress syndrome (RDS), sepsis, 
patent ductus arteriosus (PDA), bronchopulmonary dysplasia 
(BPD), and twin-to-twin syndrome (TTTS) were also studied. 

Capillary hematocrit was sampled at 12 hours after birth. 
Venous hematocrit was obtained from those with hematocrits 
more than 70%. Venous hematocrits more than 65% were 
accepted as polycythemic.

The study was approved by the Ethics and Clinical Investigation 
Committee. The Statistical Package for the Social Sciences 
(SPSS; Version 20.0, Chicago, IL, USA) was used for statistical 
analyses. Descriptive statistics are presented as mean ± 
standard deviation for normally distributed data, and as 
numbers and percentages for categorical data. The relationship 
between the categorical variables was examined using the chi-
square test and Fisher’s exact test. The results were evaluated 
with a confidence interval of 95%, and p<0.05 / p<0.01 was 
considered statistically significant. The Kolmogorov-Smirnov 
test was used for the assessment of the normality of data. The 
Mann-Whitney U test was used for data that were not normally 
distributed.

Results

Between January 2008 and July 2015, 1808 of a total of 77,204 
deliveries were twins (2.34%); 85 twin pregnancies with single 
fetal demise were included in the study. Single fetal demise 
was seen in about 4.7% of pregnancies. The average age of 
patients participating in the study was 29±6 years. Seventy-
four percent of cases (n=64) were diamniotic dichorionic 
twin pregnancies, and 26% (n=21) were diamniotic 
monochorionic twin pregnancies. In addition, 19% (n=16), 
40% (n=34), and 41.2% (n=35) of fetal demise occured in the 
first, second, and third trimesters, respectively. The average 
gestational week for delivery was 34 weeks and birth weight 
was 2099±795 g.

The average gestational age for delivery in dichorionic 
twin pregnancies (34.3±4.6 weeks), which was higher 
than the average gestational age in monochorionics (32±4 
weeks, p=0.009). The average birthweight was 2.222±835 
g in dichorionic twin pregnancies and 1.836±627 g in 
monochorionic twin pregnancies (p=0.052).

Preeclampsia was observed in 27.4% (n=17) of the dichorionic 
twin pregnancy group and 28.6% (n=6) monochorionic twin 
pregnancies (p=0.919). The distribution of patients with 
preeclampsia in the dichorionic group was 35.3%, 41.2%, 
and 23.5% in that single fetal demise was seen in the first, 
second, and third trimesters, respectively. Monochorionic and 
dichorionic groups were compared according to preeclampsia 
and fetal death time and there was no statistically significant 
difference (p>0.05) (Table 1).

The incidence of abruptio placenta was higher in 
monochorionic twin pregnancies (19%) compared with 
dichorionic twin pregnancies (3.2%) and the incidence of 
abruptio placenta was 7 times higher in monochorionic twin 
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pregnancies compared with dichorionic twin pregnancies 
[odds ratio (OR): 7.05; p=0.033]. The distribution of 
pregnancy complications according to chorionicity is shown 
in Table 1.

Premature rupture of membranes was seen in 16.1% (n=10) of 
cases in the dichorionic group and in 9.5% (n=2) of cases in the 
monochorionic group. The incidence of IUGR was 11.3% (n=7) 
in the dichorionic group and 14.3% (n=3) in the monochorionic 
group. There was no statistically significant difference between 
monochorionic and dichorionic twin pregnancies in terms of 
the incidence of premature rupture of membranes, IUGR, and 
oligohydramnios (p>0.05). There was no statistically significant 
difference between the monochorionic and dichorionic 
groups according to the fetal death time in terms of incidence 
of IUGR and PROM (p>0.05). The distribution of pregnancy 
complications according to chorionicity and fetal death time 
are shown in Table 2.

The frequency of deliveries before the 37th gestational week 
after the death of one twin was found to be 13 times higher 
in monochorionic twin pregnancies than in dichorionics (OR: 
13.33, p=0.002). The frequency of delivery before the 34th 

gestational week after the death of one twin was found to 
be 4 times higher in monochorionic twin pregnancies than 
in dichorionics (OR: 4.64, p=0.005). In the dichorionic group, 
there was a statistically significant difference in terms of time 
of fetal demise (34th week and 37th week) (p=0.012, p=0.002). 
In the dichorionic group, the rate of giving birth before the 37th 

gestational week was found to be higher in those with single 

fetal demise in the second trimester (81%) compared with 
the third trimester (59%) and first trimester (38%) (p=0.041) 
(Table 2).

The ratio of newborns whose 1-minute APGAR score was less 
than 7 was found higher in the monochorionic group (74%) 
compared with the dichorionic group (51%). Similarly, the ratio 
of patients whose 5-minute APGAR score was less than 7 was 
found higher in the monochorionic group (47.1%) compared 
with the dichorionic group (13.7%). Although the 5-minute 
APGAR score showed statistically significant differences 
according to chorionicity, there was no statistically significant 
difference for the 1-minute APGAR score (p=0.007 and 
p=0.086).

The need for neonatal intensive care was 61.3% in the 
dichorionic group and this ratio was 86% in the monochorionic 
group. The incidence of RDS was 25% and 47% in the dichorionic 
and monochorionic groups, respectively (p=0.095) (Table 3). 
The need for neonatal intensive care was 3.7 times greater 
in monochorionic pregnancies compared with dichorionic 
pregnancies (OR: 3.78, p=0.039).

The incidence of sepsis was 17.6% (n=6) in the dichorionic 
group, and 35.7% (n=5) in the monochorionic group. However, 
there was no statistically significant difference between the 
groups according to chorionicity in terms of sepsis, hypoglycemia 

Table 1. Obstetric outcomes regarding chorionicity
Variables n % OR p

<37 week delivery, DC
- 24 40

13.33 0.002b**
+ 36 60

<37 week delivery, MC
- 1 4.8

+ 20 95.2

Preeclampsia, DC
- 45 72.6

0.919a
+ 17 27.4

Preeclampsia, MC
- 15 71.4

+ 6 28.6

Abruptio placenta DC
- 60 96.8

7.05 0.033b*
+ 2 3.2

Abruptio olacenta, MC
- 17 81

+ 4 19

<34 week delivery, DC
- 39 65

8.36
0.005**b

+ 21 35

<34 week delivery, MC
- 6 28.6

+ 15 71.4
a: Chi-square test, b: Fisher’s exact test, DC: Dichorionic, MC: 
Monochorionic, OR: Odds ratio, *p<0.05, **p<0.01

Table 2. Obstetric outcomes regarding chorionicity 
and fetal death time

Fetal death time Test

1st 

trimester
2nd 
trimester

3rd 
trimester pa

n n n

<37 weeks 
delivery, DC

- 10 4 10
0.012*

+ 5 18 13

<37 weeks 
delivery, MC

- 0 1 0
0.497

+ 1 8 11

IUGR, DC
- 14 21 20

0.808
+ 1 3 3

IUGR, MC
- 1 8 9

0.828
+ 0 1 2

Preeclampsia, 
DC

- 9 17 19
0.302

+ 6 7 4

Preeclampsia, 
MC

- 1 6 8
0.775

+ 0 3 3

PROM, DC
- 12 20 20

0.847
+ 3 4 3

PROM, MC
- 1 7 11

0.229
+ 0 2 0

a: Chi-square test, DC: Dichorionic, IUGR: Intrauterine growth retardation, 
MC: Monochorionic, PROM: Premature rupture of membranes, *p<0.05
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development, and phototherapy (p>0.05). The comparison of 
neonatal complications by chorionicities is shown in Table 3.

In the dichorionic group, the distribution of patients with 
neonatal intensive care needs was as follows: 52.6%, 34.2%, and 
13.2% in the group with single fetal demise in the second, third, 
and first trimesters, respectively. In the monochorionic group, 
55.6% of patients requiring neonatal intensive care were in the 
group with single fetal demise in the third trimester. There were 
statistically significant differences between the dichorionic and 
monochorionic groups accrding to time of single fetal demise 
in terms of frequency of neonatal intensive care need (p=0.006 
and p=0.043). Neonatal outcomes and the distributions of 
pregnancies by time of fetal demise are shown in Table 4.

In the dichorionic group, 91% of patients with RDS were in 
the group with single fetal demise in the second trimester. 
In the monochorionic group, the distribution of patients with 
RDS was 75% and 25% in the group with single fetal demise 
in the second and third trimesters, respectively. There were 
statistically significant differences in terms of RDS according to 
fetal death time in the dichorionic and monochorionic groups 
(p=0.001 and p=0.008) (Table 4).

In the dichorionic group, the distribution of 21 patients who 
underwent phototherapy was as follows: 62% and 24% were 

in the group with single fetal demise in the second and third 

trimesters, respectively. This difference was statistically 

significant (p=0.005) (Table 4).

The mean hemoglobin level in fetuses after delivery was 49.83 

g/dL. Polycythemia was identified in 6 patients. There was 

no statistically significant difference in terms of incidence of 

polycythemia by chorionicity. Three and one of four patients in 

the dichorionic group were in the group of single fetal demise 

in the first and third trimesters, respectively. This difference 

was found statistically significant (p=0.005). 

BPD was monitored in a total of 4 newborns, 3 and 1 of 

the patients were dichorionic and monochorionic twin 

pregnancies, respectively. PDA was seen in 6 neonates (5 

dichorionic, 1 monochorionic). Intracranial hemorrhage 

was detected in 5 patients including 3 and 2 patients in 

dichorionic and monochorionic groups, respectively. There 

was no significant difference between the groups in terms of 

intracranial hemorrhage, BPD, and PDA regarding chorionicity 

and fetal demise time (p>0.05). TTTS was identified in a total 

of 7 patients, 6 of them stage 1, and 1 one was stage 3. Laser 

ablation was performed to one patient.

Consumption coagulopathy was observed in no cases. 
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Table 3. Fetal outcomes regarding chorionicity
Variables n % OR p

NICU, DC
- 24 38.7

3.78 0.039a
+ 38 61.3

NICU, MC
- 3 14.3

+ 18 85.7

Hypoglycemia, DC
- 47 85.5

0.314a
+ 8 14.5

Hypoglycemia, MC
- 17 94.4

+ 1 5.6

Phototherapy, DC
- 33 61.1

0.677a
+ 21 38.9

Phototherapy, MC
- 10 55.6

+ 8 44.4

RDS, DC
- 33 75

0.095a
+ 11 25

RDS, MC
- 9 52.9

+ 8 47.1

Sepsis, DC
- 28 82.4

0.176a
+ 6 17.6

Sepsis, MC
- 9 64.3

+ 5 35.7
a: Chi-square test, DC: Dichorionic, MC: Monochorionic, NICU: Neonatal 
intensive care unit, OR: Odds ratio, RDS: Respiratory distress syndrome, 
*p<0.05 

Table 4. Fetal outcomes regarding chorionicity and 
fetal death time
 Fetal death time Test

1st 

trimester
2nd 
trimester

3rd 
trimester pa

Variables n n n

NICU, DC
- 10 4 10

0.006*
+ 5 20 13

NICU, MC
- 1 1 1

0.043*
+ 0 8 10

Phototherapy, 
DC

- 11 6 16
0.005*

+ 3 13 5

Phototherapy, 
MC

- 1 3 6
0.512

+ 0 4 4

RDS, DC
- 7 9 17

0.001**
+ 1 10 0

RDS, MC
- 0 1 8

0.008*
+ 0 6 2

Sepsis, DC
- 5 12 11

0.518
+ 1 4 1

Sepsis, MC
- 0 1 8

0.052*
+ 0 3 2

a: Chi-square test, DC: Dichorionic, MC: Monochorionic, NICU: Neonatal 
intensive care unit, RDS: Respiratory distress syndrome, *p<0.05, 
**p<0.01 
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Discussion

The risk of morbidity and mortality in living fetuses can be 
explained by hemodynamic temporary fluctuations between 
twins and the theories of embolism and coagulopathy between 
the chorions (8). It is proposed that this coagulopathy in the 
living twin can lead to infarctions, and cystic changes in renal, 
pulmonary, hepatic, splenic and neurologic systems (7). Single 
fetal demise in the second and third trimester was seen in 
approximately 0.5-6% of twin pregnancies (8). Consistent with 
the literature, in our study, single fetal demise was seen in 
approximately 4.9% of twin pregnancies, single fetal demise 
after the first trimester was seen in 4.01%. Although there are 
insufficient data about the adverse effects for the living twin 
after single fetal demise in the first trimester, this subject is 
still controversial. Sun et al. (9) detected lower birthweight 
in pregnancies with vanishing twin syndrome compared with 
single pregnancies in their. In addition, brain abnormalities 
have been shown in the living twin in monochorionic twins 
with single fetal demise in the first trimester (10,11). 

Ong et al. (2) detected preterm birth before 34 weeks as 68% 
in monochorionic twins with single fetal demise and 57% in 
dichorionics in their systematic review. In addition, it has been 
reported that premature birth before 34 weeks was more 
common in monochorionic twin pregnancies with single fetal 
demise, but this difference was not statistically significant (2). 
Aslan et al. (12) reported without distinction of chorionicity the 
premature birth rate as 81.3% and 41.6% for the 37th and 32nd 

gestational weeks, respectively.

Frequency of preterm delivery as 46% and 43% among 
monochorionic and dichorionic twin pregnancies, respectively. 
They concluded that the difference between the groups was 
not statistically significant, but noted a negative correlation 
between the mean gestational week of fetal death and the 
mean gestational week at delivery. Furthermore, no significant 
correlation was found between the mean gestational week of 
fetal death and mean fibrinogen levels.

Giwnewer et al. (13) reported the rate of premature birth 
before the 37th and 34th weeks in diamniotic pregnancies 
with single fetal demise as 73.3% and 38.8%, respectively. 
Unlike in our study, we found a higher birth rate before 
34 weeks in the monochorionic group. In addition, we 
detected that the frequency of deliveries before 37 weeks 
was 11 times greater in monochorionic twin pregnancies 
after single fetal demise than in dichorionics, and the 
frequency of delivery before 34 weeks was 4 times greater. 
In addition, we found the frequency of deliveries before 
37 weeks of dichorionic twin pregnancies with single fetal 
demise in the second trimester (81%) higher than the third 
and first trimesters. Different from the literature, we found 

differences in the frequency of deliveries before both the 37th 
and 34th weeks according to chorionicity. Also, in addition to 
the information in the literature, we found the frequency of 
deliveries before 37 weeks in dichorionic pregnancies with 
single fetal demise in the second trimester was higher than 
pregnancies with single fetal demise in the third (28-34th 
gestational weeks) and first trimesters.
Giwnewer et al. (13) detected premature rupture of membranes 
as 6% in diamniotic twin pregnancies with single fetal demise 
in their study performed without discriminating chorionicity. 
Fichera et al. (14) reported PPROM in one patient in their 
dichorionic group at the 33rd gestational week. We found 
no statistically significant difference in terms of incidence of 
PROM by chorionicity.
Fichera et al. (14) detected preeclampsia in their study 
consisting of 23 cases of single fetal demise in the second and 
third trimesters in one (7.7%) patient in the monochorionics 
group, which consisted of 13 patients, and two (20%) in 
the dichorionic group of 10 patients. Aslan et al. (12) found 
preeclampsia in 3 (9.4%) of 32 cases in their study, which 
was performed without chorionicity discrimination. In 
the study conducted by Giwnewer et al. (13), mild and 
severe preeclampsia rates were detected as 8.6% and 5.2%, 
respectively, in diamniotic pregnancies with single fetal 
demise. In our study, the incidence of preeclampsia was 
higher in contrast to the literature. We observed no differences 
in terms of incidence of preeclampsia by chorionicity. Deveer 
et al. (15) detected preeclampsia in 2 patients, one of them 
was in the first trimester group and the other was in the 
group of first trimester and after the first trimester. In our 
study, we found no statistically significant difference in terms 
of incidence preeclampsia and PROM by fetal death time in 
monochorionic and dichorionic groups.
In the study conducted by Giwnewer et al. (13) abruptio 
placenta was detected as 0.09% in diamniotic pregnancies 
with single fetal demise, and 1.9% in the control group, which 
comprised diamniotic twin pregnancies. This difference 
was not statistically significant. In our study different from 
Giwnewer et al. (13), abruptio placenta rate was detected as 
3.6% (n=2) in dichorionic twin pregnancies and 20% (n=4) in 
the monochorionic group. In addition, the incidence of abruptio 
placenta was more than 6 times higher in monochorionic twin 
pregnancies than in dichorionic twin pregnancies.
In the study conducted by Giwnewer et al. (13) intrauterine 
growth retardation was detected in 3.4% of fetuses in diamniotic 
pregnancies with single fetal demise and postpartum death 
was detected in 9.5% of diamniotic pregnancies with single 
fetal demise. Chelli et al. (16) assessed 33 cases with single 
fetal demise after the 26th gestational week, postpartum 
death was detected in 6 patients. 
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Giwnewer et al. (13) detected the average birthweight of 
diamniotic pregnancies with single fetal demise as 1953 g 
and the proportion of those with low birthweight (<2500 g) 
as 71.6%. In addition, the proportion of patients with 1-minute 
APGAR score less than 7 and 5-minute APGAR score less than 
7 was found as 30% and 6.9%, respectively. In our study, the 
proportion of patients with 1-minute APGAR scores less than 
7 in the dichorionic group (47.9%) was found to be lower than 
the monochorionic group (72.2%). In addition, the proportion of 
patients with 5-minute APGAR scores less than 7 in dichorionic 
group (15.2%) was found to be lower than the monochorionic 
group (43.8%). In our study, there was a statistically significantly 
difference in terms of 1-minute APGAR scores by chorionicity, 
but there was no statistically significantly difference in terms of 
5-minute APGAR scores. 

Deveer et al. (15) reported the need for neonatal intensive care 
in 5 of 38 patients in their study. All of these patients were in 
the group with single fetal demise after the first trimester. In 
our study, the risk of need for neonatal intensive care was 3.4 
times higher in monochorionic pregnancies than in dichorionic 
pregnancies. Similar to the study conducted by Deveer et al. 
(15), we also found that 48,6%, 37.1%, and 14.3% of cases 
requiring neonatal intensive care in the dichorionic group were 
in the groups with single fetal demise in the second, third, and 
first trimesters, respectively. There was a statistically significant 
difference between the dichorionic and monochorionic groups 
in terms of the frequency of need for neonatal intensive care by 
fetal death time.

Reported that severe cerebral injury was diagnosed in 13 
(26%) of 50 co-twins. They concluded that cerebral injury was 
due to hypoxic-ischemic injury resulting in cystic PVL, middle 
cerebral artery infarction or injury to basal ganglia, thalamus 
and/or cortex.

One of the most important outcome of fetuses in twin pregnancy 
with one IUFD is the neurologic condition of the surviving 
fetus, especially in monochorionic twins. Data about the MCA 
Doppler in the surviving fetus after one IUFD were not collected 
by chart reviews because only pregnancies with complete 
outcome information were included. This manuscript does not 
discuss these problems.

In our study, delivery before 37 and 34 weeks was found to 
be more frequent in monochorionic twin pregnancies with 
single fetal demise than in dichorionics. Furthermore, abruptio 
placenta, need for neonatal intensive care, and incidence of RDS 
were found to be higher in monochorionic twin pregnancies 
with single fetal demise than in dichorionic twin pregnancies 
with single fetal demise. We found the average gestational 
age at delivery as 34 weeks. We recommend follow-up of twin 
pregnancies with single fetal demise in terms of premature 
birth, regardless of chorionicity. Also, close monitoring is 

recommended for monochorionic twin pregnancies with 
single fetal demise in terms of premature birth before 34 weeks 
of gestation, abruptio placenta, the need for neonatal intensive 
care, and RDS.
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Prognostic factors, survival outcomes, and surgical 
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clinical experience
 Elif Meseci1,  Mehmet Murat Naki2

Abstract
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Objective: To determine the clinical and pathologic characteristics, prognostic factors, surgical practice, adjuvant therapies, and survival 
outcomes of patients with uterine sarcoma diagnosed and treated in our institution. 

Material and Methods: Patients diagnosed and treated for uterine sarcomas at our institution from 2009 to 2017 were retrospectively evaluated. 
All histologic slides from the specimens underwent a thorough pathologic review by a gynecologic pathologist. The following variables were 
assessed: age, family history of cancer, smoking status, age of menarche, parity, age at first delivery, related symptoms, clinical staging, histologic 
type, treatment received, disease-free period, and the time and site of recurrence, as well as treatment of the latter and overall survival. 

Results: Ten patients were diagnosed as having leiomyosarcoma, a further 10 patients had malignant mixed mullerian tumors, and five had 
endometrial stromal sarcoma; the remaining nine patients had other tumors. At the end of our study, 12 (35.3%) patients were alive and in 
remission, four (11.8%) were alive with disease, 10 (29.4%) were lost to follow-up, and eight (23.5%) had died. The mean survival time was 80.92 
months, and the 2-year survival rate was 75.6%. We found that survival was significantly shorter in the presence of lymph node involvement, 
residual tumor, and recurrence. 

Conclusion: This study serves to inform physicians about the outcome of various uterine sarcomas that were diagnosed and managed at our 
center. We found that 35.3% of our patients were alive and in remission, 11.8% were alive with disease, 29.4% were lost to follow-up, and 23.5% 
of patients died. (J Turk Ger Gynecol Assoc 2019; 20: 154-64)

Keywords: Carcinosarcoma, leiomyosarcoma, prognosis, sarcoma, survival
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Introduction

Uterine sarcomas are malignant tumors that originate from the 
mesodermal tissues (muscle and supportive tissues) of the 
uterus. They are usually of heterogeneous characteristics and 
represent a small group among the malignant neoplasms of the 
uterus (1,2). The prevalence of uterine sarcoma is between 1.5 
and 3 cases per 100,000 for Caucasians and Afro-Americans, 
respectively (3).

The World Health Organization (WHO) classifies uterine 
sarcomas into two types: (1) malignant mesenchymal 

tumors, and (2) mixed epithelial and mesenchymal tumors. 

Pure mesenchymal tumors are further subclassified as 

leiomyosarcoma (LMS), low- and high-grade endometrial 

stromal sarcomas (LG-ESS and HG-ESS, respectively) and 

undifferentiated uterine sarcoma (UUS) (4). Among these, LMS 

is the most frequently seen type with a frequency of 60-70% 

among all uterine sarcomas; the remaining 3 subtypes (LG-ESS, 

HG-ESS and UUS) collectively comprise another 10% of uterine 

sarcomas (5). Mixed tumors comprise adenosarcoma (AS), 

rhabdomyosarcoma (RMS), and perivascular epithelioid cell 
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neoplasms (PEComa) (4,6). These are much rarer, collectively 
representing around 5% of all uterine sarcomas (7).

Although dependent on tumor type, uterine sarcomas are 
most commonly seen between the 5th and 7th decade of life. 
Risk factors for uterine sarcoma development have been 
identified as obesity, diabetes, having undergone previous 
pelvic irradiation therapy and/or tamoxifen treatment, and 
having excessively high or unopposed estrogen levels (8-12). 
However, data are scarce on this topic due to the rarity of 
uterine sarcomas; therefore, there is no universal consensus on 
risk factors, optimal therapeutic approaches, and the frequency 
of poor outcomes. Our aim in this study was to determine the 
clinical/pathologic characteristics, prognostic factors, surgical 
practices, adjuvant therapies, and survival outcomes of patients 
who received treatment for uterine sarcoma at our institution.

Material and Methods

Our study was a retrospective evaluation of the medical files 
of patients who were diagnosed as having uterine sarcomas 
and treated at our institution from 2009 to 2017. The study was 
approved by the local Ethics Committee (reference number: 
2017-16/28). All histologic slides underwent a thorough 
pathologic review by a gynecologic pathologist. Staging was 
performed according to the current International Federation of 
Gynecology and Obstetrics (FIGO) criteria (13). 

Our patient group also included those who had been diagnosed 
as having uterine carcinosarcomas [also called malignant 
mixed mullerian tumors (MMMT)] because these tumors are 
now classified within the uterine carcinoma group, having 
previously been considered as uterine sarcomas (14,15). 
Also of note, four patients in which endometrial sampling 
had not detected malignancy, but hysterectomy results were 
conclusive of uterine carcinoma (1 LMS, 1 MMMT, 1 LG-ESS, 1 
AS), were also included in the study. Two patients who were 
initially diagnosed as having LG-ESS, but were found to have 
endometrial stromal nodule and high-grade serous carcinoma 
after hysterectomy, were excluded from the study. Patients with 
metastatic sarcoma from other gynecologic sites and those 
who had incomplete data for demographic analyses were 
excluded from the study. 

All remaining patients who were confirmed to have uterine 
sarcomas were included in the study; however, those 
without sufficient data in terms of clinical findings, pathologic 
results, follow-up studies, and treatment approach/results 
were excluded from the survival analysis. The following 
characteristics of all patients were assessed and recorded: age, 
parity, age at first delivery, age at menarche, family history of 
cancer, smoking status, and other related symptoms. In regard 
to disease characteristics, the following were assessed from 
medical records: clinical stage, histologic type, treatment 

approach, disease-free period, overall survival (OS), and the 
time and site of recurrence.
Patients were grouped according to the following parameters: 
tumor size (≤5 cm, >5 cm), FIGO stage [early (I-II), advanced 
(III-IV)], histologic grade (low, moderate, high), myometrial 
invasion (absent, <50%, ≥50%). In addition, Ki-67 positivity 
was also evaluated on a present/absent basis with a cut-off of 
14%.
The treatment plan of each patient was structured according to 
the most recent protocols and guidelines with regard to tumor 
stage/grade, age, and cell type. The use of adjuvant therapies 
such as chemotherapy, radiotherapy or immunotherapy 
were also based on the most recent guidelines. All surgical 
interventions were performed by our Gynecology Department 
and lymphadenectomies were performed according to the 
discretion of the primary surgeon in each operation.
Disease free survival (DFS) was defined as the period of time 
(in months) from diagnosis to either recurrence or last follow-
up. OS was defined as the period of time (also in months) 
between diagnosis to either the date of death or last follow-up.

Statistical analysis 

All statistical analyses were performed using the SPSS 
version 21 software for the Windows operating system (IBM, 
Armonk, NY, USA). Continuous variables are given as mean ± 
standard deviation, and categorical variables are presented 
with frequency (n) and percentage (%). The DFS and OS 
analyses were performed using the Kaplan-Meier method. The 
comparison of survival times between groups was performed 
using the log-rank test. Cox-regression analysis with the 
Backward conditional method was used to determine the 
effects of continuous and categorical variables on survival 
times. P values less than 0.05 were accepted to show statistical 
significance.

Results

The mean age of the 34 patients included in our study was 
52.56±14.47 years. Ten patients had LMS, 10 patients had 
MMMT, five patients had ESS, and nine patients had other 
types of tumors (5 with AS, 3 with UUS, 1 with embryonal 
rhabdomyosarcoma). Patients with MMMT were found to have 
a higher mean age compared with the other groups (62.40±7.97 
years vs 49.80±5.87 years in LMS, 39.60±13.22 years in ESS, and 
51.89±20.74 years in other sarcomas). Age difference was only 
significant when the MMMT and ESS groups were compared 
(p=0.016). The mean follow-up duration of the patients was 
31.1±31.1 months.
FIGO staging revealed that 22 patients (64.7%) were stage 
I, seven patients (20.6%) were stage II, one patient (2.9%) 
was stage III, and four patients (11.8%) were stage IV. The 
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majority of our patients (67.6%) were post-menopausal and 
had presented with bleeding (73.5%). The median primary 
tumor size was 6 cm (minimum-maximum: 2-15 cm). There 
were no significant differences between the groups in regard 
to tumor size (p=0.845). Nineteen patients had undergone 
pelvic and/or paraaortic lymph node dissection and only one 
patient (in the MMMT group) was found to have a positive 
lymph node. Nineteen (55.9%) patients received at least one 
kind of adjuvant therapy; six received adjuvant chemotherapy, 
five received radiotherapy, two received hormono therapy, and 
six received chemotherapy and radiotherapy in sequence. The 
most common chemotherapy drugs used were carboplatin + 
paclitaxel. Three patients were found to have residual tumor 
after surgery, and 14 patients had recurrence. The pelvic 
peritoneum was the most common site of recurrence in these 
patients. At the final follow-up, 12 (35.3%) patients were alive 
and in remission, four (11.8%) were alive with disease, 10 
(29.4%) had been lost to follow-up, and 8 (23.5%) had died 
(Table 1).

The mean DFS was 61.21±11.11 months (Figure 1). DFS 
was significantly higher for patients with early FIGO stages 
(p=0.030). Tumors with high histologic grade had shorter DFS 

times compared with the low and moderate grades (p=0.005) 
(Figure 2). We found that DFS was significantly decreased in 
patients with lymphovascular involvement (p=0.015) and those 
with positive lymph nodes (p<0.001). We also found that those 
with residual tumor and positive Ki-67 indexes had shorter 
DFS; however, these results were not found to be significant. 
Receiving adjuvant therapy was found to have no significant 
effect on DFS (p=0.490) (Table 2).

The mean survival time was 80.92±11.46 months and the 2 
year survival rate was 75.6% (Figure 3). Survival times were 
significantly shorter in patients who were found to have positive 
lymph nodes (p=0.048), those with residual tumor (p<0.001), 
and those with recurrence (p=0.004) (Figure 4). We also found 
that patients with at least one parity, early (FIGO I and II) stages, 
and low histologic grade had longer survival times overall, but 
these results were not statistically significant (Table 3).

After performing the Cox regression analysis, we found that 
age and parity had no significant effect on DFS times. However, 
those who were older at menarche had a 2.2-times higher risk 
for recurrence and those who were older at first delivery were 
found to have a 1.9-fold greater risk for recurrence. Additionally, 
larger tumor size also incurred a 1.5-fold higher (for each cm) 
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Figure 1.  Disease-free survival times of patients

Figure 2. Disease-free survival times by tumor grade

Figure 3. Overall survival times of patients 

Figure 4. Overall survival times by recurrence 
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Table 1. Summary of our variables
  All patients 

(n=34)
LMS  
(n=10)

MMMT 
(n=10)

ESS  
(n=5)

Others 
(n=9)

p

Age 52.56±14.47 49.80±5.87 62.40±7.97 39.60±13.22 51.89±20.74 0.021

Family history 9 (26.5%) 4 (40.0%) 1 (10.0%) 2 (40.0%) 2 (22.2%) 0.409

Smoker 8 (23.5%) 2 (20.0%) 4 (40.0%) 1 (20.0%) 1 (11.1%) 0.497

Age at menarche 11.53±1.52 11.40±0.97 11.60±1.58 11.40±1.67 11.67±2.06 0.979

Age of menopause 49.30±2.53 48.17±1.60 49.80±2.97 49.00±1.41 49.80±2.95 0.641

Parity

0 8 (23.5%) 2 (20.0%) 1 (10.0%) 4 (80.0%) 1 (11.1%)

0.090
1 4 (11.8%) 2 (20.0%) 0 (0.0%) 0 (0.0%) 2 (22.2%)

2 13 (38.2%) 4 (40.0%) 6 (60.0%) 0 (0.0%) 3 (33.3%)

≥3 9 (26.5%) 2 (20.0%) 3 (30.0%) 1 (20.0%) 3 (33.3%)

Age at first delivery 22.19±3.16 23.00±2.62 21.89±3.37 20.00±0.00 22.0±3.78 0.795

Menopause status

Non-menopausal 11 (32.4%) 4 (40.0%) 0 (0.0%) 3 (60.0%) 4 (44.4%)
0.060

Menopausal 23 (67.6%) 6 (60.0%) 10 (100.0%) 2 (40.0%) 5 (55.6%)

Body mass index 26.33±4.10 25.63±3.25 28.92±4.70 24.10±3.26 25.46±3.79 0.098

Chronic disease 18 (52.9%) 5 (50.0%) 7 (70.0%) 2 (40.0%) 4 (44.4%) 0.615

Tumor size 6 (2-15) 5.75 (2-15) 6 (4-8) 5.4 (3-11) 4.7 (2-13) 0.845

Symptoms

Bleeding 25 (73.5%) 5 (50.0%) 9 (90.0%) 3 (60.0%) 8 (88.9%)

0.082Pain 7 (20.6%) 4 (40.0%) 1 (10.0%) 2 (40.0%) 0 (0.0%)

Detected incidentally 2 (5.9%) 1 (10.0%) 0 (0.0%) 0 (0.0%) 1 (11.1%)

Preop Bx

Benign 6 (26.1%) 1 (16.7%) 2 (22.2%) 1 (50.0%) 2 (33.3%)
0.776

Malign 17 (73.9) 5 (83.3%) 7 (77.8%) 1 (50.0%) 4 (66.7%)

Preop tumor marker

Positive 3 (8.8%) 0 (0.0%) 3 (30.0%) 0 (0.0%) 9 (100.0%)
0.048

Negative 31 (91.2%) 10 (100.0%) 7 (70.0%) 5 100.0%) 0 (0.0%)

FIGO stage

I 22 (64.7%) 8 (80.0%) 5 (50.0%) 3 (60.0%) 6 (66.7%)

0.650
II 7 (20.6%) 1 (10.0%) 3 (30.0%) 2 (40.0%) 1 (11.1%)

III 1 (2.9%) 0 (0.0%) 1 (10.0%) 0 (0.0%) 0 (0.0%)

IV 4 (11.8%) 1 (10.0%) 1 (10.0%) 0 (0.0%) 2 (22.2%)

Histologic grade

Low 7 (21.2%) 1 (10.0%) 0 (0.0%) 4 (80.0%) 2 (25.0%)

0.016Moderate 8 (24.2%) 3 (30.0%) 2 (20.0%) 0 (0.0%) 3 (37.5%)

High 18 (54.5%) 6 (60.0%) 8 (80.0%) 1 (20.0%) 3 (37.5%)

Myometrial invasion

Absent 7 (24.1%) 2 (25.0%) 2 (22.2%) 2 (66.7%) 1 (11.1%)

0.202<50% 12 (41.4%) 5 (62.5%) 2 (22.2%) 0 (0.0%) 5 (55.6%)

≥50% 10 (34.5%) 1 (12.5%) 5 (55.6%) 1 (33.3%) 3 (33.3%)

Mitotic index

Positive 10 (29.4%) 9 (90.0%) 0 (0.0%) 0 (0.0%) 1 (11.1%)
0.006

Negative 24 (61.6%) 1 (10.0%) 10 (100.0%) 5 (100.0%) 8 (88.9%)
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Table 1. Continued
  All patients 

(n=34)
LMS  
(n=10)

MMMT 
(n=10)

ESS  
(n=5)

Others 
(n=9)

p

Lymphovascular involvement 13 (41.9%) 3 (33.3%) 5 (50.0%) 2 (40.0%) 3 (42.9%) 0.908

Lymph node status

Positive 1 (2.9%) 0 (0.0%) 1 (10.0%) 0 (0.0%) 0 (0.0%)

0.613Negative 18 (53.0%) 5 (50.0%) 6 (60.0%) 3 (60.0%) 4 (44.4%)

No lymphadenectomy 15 (44.1%) 5 (50.0%) 3 (30.0%) 2 (40.0%) 5 (55.6%)

Adnexa involvement 6 (18.8%) 1 (10.0%) 3 (30.0%) 1 (20.0%) 1 (14.3%) 0.699

Cervical involvement 7 (21.9%) 2 (20.0%) 4 (40.0%) 1 (20.0%) 0 (0.0%) 0.271

Omental involvement 2 (9.5%) 0 (0.0%) 2 (28.6%) 0 (0.0%) 0 (0.0%) 0.219

Pelvic wash

Positive 1 (2.9%) 0 (0.0%) 1 (10.0%) 0 (0.0%) 0 (0.0%)

0.613Negative 18 (52.9%) 4 (40.0%) 6 (60.0%) 2 (40.0%) 6 (66.7%)

Not applied 15 (44.1%) 6 (60.0%) 3 (30.0%) 3 (60.0%) 3 (33.3%)

Residual tumor

Present 3 (12.5%) 1 (14.3%) 1 (12.5%) 0 (0.0%) 1 (20.0%)
0.838

Absent 21 (87.5%) 6 (85.7%) 7 (87.5%) 4 (100.0%) 4 (80.0%)

Adjuvant therapy

Not done 15 (44.1%) 6 (60.0%) 4 (40.0%) 1 (20.0%) 4 (44.4%)

0.246

Chemotherapy 6 (17.6%) 2 (20.0%) 2 (20.0%) 0 (0.0%) 2 (22.2%)

Radiotherapy 5 (14.7%) 1 (10.0%) 2 (20.0%) 1 (20.0%) 1 (11.1%)

Chemotherapy + Radiotherapy 6 (17.6%) 1 (10.0%) 2 (20.0%) 1 (20.0%) 2 (22.2%)

Hormono therapy 2 (5.9%) 0 (0.0%) 0 (0.0%) 2 (40.0%) 0 (0.0%)

Chemotherapy 

Not done 19 (61.3%) 5 (62.5%) 6 (60.0%) 4 (80.0%) 4 (50.0%)

0.533

Vinorelbine + Gemsitabin 1 (3.2%) 1 (12.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Carboplatin + Paclitaxel 6 (19.4%) 0 (0.0%) 4 (40.0%) 1 (20.0%) 1 (12.5%)

Doxorubicin 2 (6.5%) 1 (12.5%) 0 (0.0%) 0 (0.0%) 1 (12.5%)

Dactinomycin + Vincristine 1 (3.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (12.5%)

Other multiagent regimens 2 (6.5%) 1 (12.5%) 0 (0.0%) 0 (0.0%) 1 (12.5%)

Radiotherapy

Not done 20 (64.5%) 6 (75.0%) 6 (60.0%) 3 (60.0%) 5 (62.5%)

0.889
Brachytherapy 3 (9.7%) 0 (0.0%) 1 (10.0%) 1 (20.0%) 1 (12.5%)

Pelvic RT 5 (16.1%) 1 (12.5%) 2 (20.0%) 0 (0.0%) 2 (25.0%)

Brachytherapy + Pelvic RT 3 (9.7%) 1 (12.5%) 1 (10.0%) 1 (20.0%) 0 (0.0%)

HRT 2 (5.9%) 0 (0.0%) 0 (0.0%) 2 (40.0%) 0 (0.0%) 0.006

Recurrence 14 (41.2%) 6 (60.0%) 5 (50.0%) 1 (20.0%) 2 (22.2%) 0.257

Site of recurrence

Pelvic periton 6 (42.9%) 2 (33.3%) 3 (60.0%) 0 (0.0%) 1 (50.0%)

0.486Lung 3 (21.4%) 1 (16.7%) 1 (20.0%) 1 (100.0%) 0 (0.0%)

Others 5 (35.7%) 3 (50.0%) 1 (20.0%) 0 (0.0%) 1 (50.0%)

Ki-67

Positive 16 (47.1%) 7 (70.0%) 3 (30.0%) 2 (40.0%) 5 (55.6%)
0.333

Negative 18 (52.9%) 3 (30.0%) 7 (70.0%) 3 (60.0%) 4 (44.4%)
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Table 1. Continued
  All patients 

(n=34)
LMS  
(n=10)

MMMT 
(n=10)

ESS  
(n=5)

Others 
(n=9)

p

Follow-up

Alive, remission 12 (35.3%) 2 (20.0%) 3 (30.0%) 4 (80.0%) 3 (33.3%)

0.263
Alive with disease 4 (11.8%) 1 (10.0%) 3 (30.0%) 0 (0.0%) 0 (0.0%)

Lost to follow-up 10 (29.4%) 4 (40.0%) 2 (20.0%) 0 (0.0%) 4 (44.4%)

Death 8 (23.5%) 3 (30.0%) 2 (20.0%) 1 (20.0%) 2 (22.2%)

LMS: Leiomyosarcoma, MMMT: Malignant mixed mullerian tumor, ESS: Endometrial stromal sarcoma, Preop Bx: Preoperative biopsy, FIGO: International 
Federation of Obstetrics and Gynecology, HRT: Hormone replacement therapy, RT: Radiotherapy

Table 2. Disease-free survival times (months) with Kaplan Meier method and comparisons of groups using the 
Log-rank test for categorical variables

n Recurrence Mean Standard error
95% Confidence interval

p
Lower Upper

Disease-free survival 34 14 61.21 11.11 39.42 82.99 N/A

Smoking status

Smoker 8 3 41.67 12.41 17.35 65.98
0.802

Non-smoker 26 11 58.85 12.88 33.60 84.11

Menopause status

Non-menopausal 11 3 86.60 16.42 54.41 118.79
0.184

Menopausal 23 11 30.16 6.03 18.35 41.98

Chronic disease

Present 18 7 32.65 7.42 18.11 47.20
0.748

Absent 16 7 69.92 14.14 42.21 97.62

Tumor size

≤5 cm 12 3 85.06 16.94 51.85 118.26
0.076

>5 cm 22 11 29.67 6.11 17.67 41.63

FIGO stage

Early (I-II) 29 11 66.87 11.79 43.76 89.98
0.030

Advanced (III-IV) 5 3 9.40 1.95 5.58 13.22

Histologic type

Leiomyosarcoma 10 6 34.88 9.51 16.24 53.53

0.284
MMMT 10 5 22.10 8.91 4.64 39.56

ESS 5 1 50.60 9.30 32.37 68.83

Others 9 2 85.11 21.38 43.20 127.03

Histologic grade

Low 7 1 99.00 17.15 65.39 132.61

0.005Moderate 8 1 91.00 12.97 65.60 116.41

High 18 12 21.89 6.61 8.95 34.84

Myometrial invasion

Absent 7 4 27.86 10.18 7.91 47.80

0.186<50% 12 6 49.16 17.33 15.19 83.13

≥50% 10 1 93.67 10.69 72.72 114.61

Lymphovascular involvement

Present 13 9 26.17 12.11 2.43 49.91
0.015

Absent 18 5 81.92 13.82 54.83 109.00
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Table 2. Continued

n Recurrence Mean Standard error
95% Confidence interval

p
Lower Upper

Lymph nodes status

Positive 1 1 3.00 0.00 3.00 3.00
<0.001

Negative 18 9 50.16 11.97 26.71 73.61

Residual tumor

Present 3 1 9.00 0.71 7.61 10.39
0.682

Absent 21 9 39.01 7.78 23.75 54.26

Adjuvant therapy

Yes 19 9 48.77 12.69 23.90 73.63
0.490

No 15 5 71.23 16.14 39.60 102.87

Ki-67

Positive 16 9 31.05 7.95 15.47 46.62
0.144

Negative 18 5 80.67 14.32 52.61 108.72

FIGO: International Federation of Obstetrics and Gynecology, MMMT: Malignant mixed mullerian tumor, ESS: Endometrial stromal sarcoma

Table 3. Survival times (months) using Kaplan-Meier analysis and comparisons of groups using the Log-rank 
test for categorical variables
 

n Death Mean
Standard 
error

95% Confidence 
interval

2 year 
survival 
rate (%)

p
Lower Upper

Overall survival 34 8 80.92 11.46 58.47 103.38 75.6±9.0

Smoking status

Smoker 8 2 51.17 11.80 28.05 74.29 62.5±21.3
0.986

Non-smoker 26 6 80.85 13.33 54.74 106.97 80.7±8.9

Menopause status

Non-menopausal 11 2 98.00 13.99 70.57 125.43 79.5±13.1
0.371

Menopausal 23 6 52.21 9.71 33.18 71.23 74.1±11.8

Chronic disease

Present 18 5 51.80 10.34 31.54 72,07 73.1±14.1
0.372

Absent 16 3 97.03 11.85 73.80 120.26 78.7±11.0

Tumor size

≤5 cm 12 2 98.44 13.23 72.50 124.38 90.0±9.5
0.186

>5 cm 22 6 51.49 10.93 30.07 72.91 67.9±12.7

FIGO stage

Early (I-II) 29 6 85.06 11.88 61.77 108.34 80.0±9.3
0.089

Advanced (III-IV) 5 2 18.13 3.63 11.03 25.24 53.3±24.8

Histologic type

Leiomyosarcoma 10 3 55.51 12.84 30.34 80.68 75.0±15.8

0.939
MMMT 10 2 41.71 10.40 31.34 62.09 57.1±24.9

ESS 5 1 51.20 8.77 34.02 68.38 80.0±17.9

Others 9 2 88.96 17.91 53.87 124.06 88.9±10.5

Histologic grade

Low 7 1 103.71 15.08 74.16 133.27 85.7±13.2 0.114

Moderate 8 0 No statistics are computed because all cases are censored

High 18 7 38.35 8.04 22.59 54.12 58.1±15.2
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risk for recurrence (Table 4). We found no significant effect on 

survival rates when we took into account age, age at menarche, 

and age at first delivery (Table 5). Furthermore, we found that 

larger tumor sizes decreased survival rates but this result was 

deemed statistically insignificant. 

Discussion

Uterine sarcoma is rare and difficult to study; therefore, it 

features very little in the current medical literature. This study 

was made up of 34 patients who were referred over an 8 year 

period. Histopathologic evaluations revealed that LMS and 

MMMT occurred in equal frequency in our group of patients 

(29.4%), followed by ESS (14.7%). Our data are comparable 

to some studies (7,16), but at the same time there are studies 

reporting very different histopathologic distributions in their 
results (17-19). It should be noted that small numbers of 
patients and changes in the WHO classification in each study 
may have caused these differences.

The mean age of our patients were 62.4 years in those with 
MMMT, 49.8 years in those with LMS, 39.6 years in those with 
ESS, and 51.8 years in other sarcomas types. Our findings are 
consistent with the study by Benito et al. (17) and Potikul et al. 
(18), with the only exception being the ESS group, which was 
younger in our study.

In the current study, only 7 cases of uterine sarcoma were 
diagnosed in patients aged under 40 years and the majority of 
cases were seen in postmenopausal women. Although RMS 
is usually associated with the pediatric age group (20), one 
patient was diagnosed at the age of 31 years. Another patient’s 

Table 3. Continued
 

n Death Mean
Standard 
error

95% Confidence 
interval

2 year 
survival 
rate (%)

p
Lower Upper

Myometrial invasion

Absent 7 2 44.29 9.46 25.75 62.83 62.5±21.3

0.691<50% 12 4 65.94 18.45 29.78 102.10 77.9±14.1

≥50% 10 1 89.50 14.15 61.77 117.23 83.3±15.2

Lymphovascular involvement

Present 13 5 56.97 14.86 27.84 86.10 83.6±10.8
0.062

Absent 18 3 93.57 13.28 67.55 119.60 65.8±14.1

Lymph nodes status

Positive 1 1 12.00 0.00 12.00 12.00 0.0±0.0
0.048

Negative 18 4 76.32 12.40 52.02 100.63 68.1±14.0

Residual tumor

Present 3 2 8.00 0.94 6.15 9.85 33.3±27.2
<0.001

Absent 21 4 54.4 7.53 39.65 69.15 72.7±14.1

Adjuvant therapy

Yes 19 5 67.97 13.13 42.25 93.69 72.2±12.2
0.553

No 15 3 85.78 16.51 53.42 118.14 79.1±13.8

Recurrence

Present 14 7 36.29 9.73 17.22 55.36 52.1± 16.4
0.004

Absent 20 1 113.67 6.16 101.60 125.73 94.4±5.4

Site of recurrence

Pelvic peritoneum 6 4 30.40 10.01 10.79 50.01 53.3±24.8

0.688Lung 3 1 60.00 19.60 21.59 98.41 66.7±27.2

Others 5 2 19.73 3.41 13.05 26.42 53.3±24.8

Ki-67

Positive 16 5 57.28 9.20 39.26 75.31 71.4±12.2
0.424

Negative 18 3 88.44 15.78 57.52 119.36 82.0±12.2

FIGO: International Federation of Obstetrics and Gynecology; MMMT: Malignant mixed mullerian tumor; ESS: Endometrial stromal sarcoma
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diagnosis was made during cesarean section by ovarian biopsy, 
which revealed a high-grade UUS. At the time of diagnosis, 
metastases had already developed in the lung, brain, and liver. 

One patient had a personal history of breast cancer, and 
four had concomitant malignancies associated with MMMT; 
one gastrointestinal stromal tumor, two low-grade uterine 
endometrioid adenocarcinomas, and one high-grade ovarian 
serous adenocarcinoma. Family history for cancer was positive 
for a total of 6 (17%) patients, with breast carcinoma being 
the most commonly reported type. None of the patients had 
a personal or family history of sarcoma, nor did they report 
any history of pelvic irradiation. One patient (2.9%) who had a 
prior history of breast carcinoma had received treatment with 
tamoxifen. Durnali et al. (21) reported tamoxifen treatment 
frequency as 1% in their study. Benito et al. (17) reported a 
higher incidence of a positive family history (40.4%), and prior 
histories of cancer were similar to those reported by Benito et 
al. (17) and Koivisto-Korander et al. (22) in their studies (10.1% 
and 11%, respectively), with breast carcinoma as the most 
common. Similar to our study, these studies also reported that 
none of their patients had a history of pelvic irradiation. Wais 
et al. (19) and Durnali et al. (21) reported a lower occurrence 
of personal cancer history among their patients (8% and 3%, 
respectively), and a history of pelvic irradiation was reported 
in only 1%. 

A correct preoperative malignancy diagnosis was achieved in 
17 of our patients (73.9%). Some studies have reported higher 
(86-88%) rates of preoperative diagnosis, whereas others 

reported lower rates (65%, 64%) (18,19,23). Bansal et al. (23) 
correctly predicted the presence of invasive tumors in 86%, 
while also correctly predicting the histologic subtype in 64% 
of their patients. Some differences in preoperative diagnostic 
methods may have resulted in variable results.

In this patient group, complete resection of the uterus and 
removal of both adnexa is the widely accepted approach 
to treatment of early-stage disease. It is suggested to avoid 
pelvic and para-aortic lymphadenectomy when unremarkable, 
except in patients with MMMT (5). In cases of MMMT limited 
to the uterus, positive lymph nodes are reported in around 
30% of patients. The literature on this topic reports that OS is 
adversely effected by systematic lymph node involvement (5). 
In our study, we found that the mean number of lymph nodes 
that were removed was 18.9±22.4; this value was 15.1±17.4 for 
pelvic lymph nodes and 12.6±9.2 for paraaortic lymph nodes. 
According to pathology reports, one of the pelvic lymph nodes 
demonstrated high-grade MMMT (FIGO 3C). The OS time of this 
patient was 12 months. However, the literature on this topic 
reports higher lymph node metastasis rates. In the current 
study, lymph node metastases were not found in any patients 
with other types of sarcoma. The number of patients with 
positive lymph nodes was low in our study, and survival times 
were found to be significantly shorter for those with positive 
lymph nodes.

In patients with LMS limited to the uterus, the ovaries of 
women of childbearing age may be preserved (24,25). 
Additionally, preservation of the ovaries was not found to 
impact OS negatively in patients with LG-ESS; however, it is 
crucial to consider removal of ovaries on a case-by-case basis 
because LG-ESS is known to be an endocrine-driven tumor 
(26). The preservation of ovaries was performed in only five 
patients in the current study. One of these patients had AS and 
underwent TAH + BPLND, but was later (6 months) found 
to have adnexal metastasis. The lesion was subsequently 
excised and palliative chemotherapy was recommended. 
Eighteen months after the initial treatment she was lost to 
follow-up because she had settled overseas. Another patient 
had botryoidal-type embryonal rhabdomyosarcoma at the 
time of diagnosis and was pregnant. She gave birth through 
cesarean section at 35 weeks of gestation after confirmation 
of fetal lung maturation, and later underwent radical 
hysterectomy + BPPALND + oophoropexy with postoperative 
adjuvant chemotherapy (vincristine and actinomycin D). She 
is still alive without any evidence of disease at 105 months 
of follow-up. Two patients who had undergone hormone 
therapy were still alive at 16 and 121 months of follow-up. 
Brain metastasis occurred at the seventh month in a patient 
with LMS whilst receiving chemotherapy with the survival 
time being months. Due to the limited number of patients, 
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Table 4. Cox regression analysis results for disease-
free survival times (months)
 
  Hazard 

ratio

95% Confidence 
interval p
Lower Upper

Age 0.995 0.891 1.112 0.935

Age at menarche 2.273 1.056 4.890 0.036

Age at first delivery 1.989 1.168 3.386 0.011

Parity 2.283 0.598 8.715 0.227

Tumor size 1.572 1.132 2.184 0.007

Table 5. Cox regression analysis results for survival 
times (months)
 
  Hazard 

ratio

95% Confidence 
interval p
Lower Upper

Age 1.103 0.966 1.260 0.146

Age at menarche 2.095 0.841 5.221 0.112

Age at first delivery 1.469 0.951 2.268 0.083

Tumor size 1.459 0.888 2.396 0.136
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it is difficult to make any recommendation for ovarian 
preservation.

In our study, most patients were diagnosed at an early stage 
(85.3% were diagnosed at FIGO stages I and II). This rate 
is higher compared with other studies, which reported 
rates between 58 and 66% for early-stage disease diagnosis 
(17,18,21,22). In contrast to our results, MMMT was most often 
diagnosed during advanced stages (17,18,21). However, in our 
study, only 20% of MMMT cases were detected at an advanced 
stage. These differences may be explained by the extent of 
the operative procedure, the extent and type of sarcoma, and 
the newer FIGO staging system that we used. Given these 
differences, it may not be feasible to compare our study with 
prior studies on this field.

In patients with uterine sarcomas, the role of adjuvant therapy 
on survival is uncertain (7). Studies show that adjuvant 
chemotherapy has a positive effect on survival in MMMT and 
LMS (increasing OS and DFS), and receiving pelvic irradiation 
was associated with significantly longer OS in those with ESS 
and UUS (27,28). In a large study comprising 3650 patients with 
uterine sarcoma (MMMT, ESS, LMS and UUS), it was shown that 
adjuvant pelvic radiotherapy reduced local-regional failure in 
up to 53% of cases (29). Durnali et al. (21) showed that adjuvant 
radiotherapy after chemotherapy for uterine sarcomas 
improved DFS but had no effect on OS. In our present study, 
adjuvant therapy did not seem to improve OS. However, due to 
the low number of patients in our study, it would be unfeasible 
to draw conclusions in regard to the efficacy of adjuvant 
treatments.

Uterine sarcomas have a poor prognosis overall. Our results 
show the recurrence rate as 41.1% for patients with uterine 
sarcoma with a median follow-up time of 61.2 months. Previous 
reports of recurrence rates have been reported to range 
between 36% and 63.4% (16-18,21,30). In the current study, 
the following factors were found to contribute to significantly 
poor prognosis: later FIGO staging, higher tumor grade, 
lymphovascular space invasion, and lymph node involvement. 
We also found that the presence of residual tumor and positive 
Ki-67 decreased DFS; however, the decreases were not 
statistically significant for either comparison, presumably due 
to the low number of patients. However, our findings were in 
agreement with a few previous studies (18,30). It should also 
be mentioned that higher age at menarche and higher age at 
first birth were associated with recurrence, which are strongly 
considered as being risk factors for UUS (31).

The mean OS in our study was found as 80.92 months, and 
the 2-year survival rate was 75.6%. In previous studies, the 
2-year OS has been reported within a range of 49-69%, and 
5-year OS is reported as 45-59% (16,17,21,30). According to 
our results, survival times were significantly shorter in those 

with lymph node involvement, residual tumor, and tumor 
recurrence. We also found that patients with at least one 
parity, early FIGO (I & II) stages, and low histologic grade had 
longer survival.

There are limitations to our study. First, it is evident that our 
findings should be interpreted in the context of the limitations 
associated with retrospective studies. Secondly, the number 
of cases was low; however, uterine sarcomas are rare and 
the fact that the study was cconducted in a single center with 
rigorous inclusion/exclusion criteria further limited the number 
of patients that could be included in the study. Lastly, the 
number of patients lost to follow-up due to various reasons can 
be considered as another limitation of the study. In regard to 
these limitations, our results concerning the survival of these 
patients must be evaluated with caution.

In conclusion, at the final follow-up of the current study, 35.3% 
of patients were alive and in remission, 11.8% were alive with 
disease, 29.4% were lost to follow-up, and 23.5% had died. The 
mean survival time was 80.92 months and the 2-year survival 
rate was found as 75.6%. According to our results, survival 
times were significantly shorter with lymph node involvement, 
the presence of residual tumor, and tumor recurrence. We 
also found that patients with at least one parity, early FIGO 
stages (I & II) and low histologic grade had longer survival 
times. Considering the low incidence of uterine sarcomas and 
because of the recent changes in the classification system, 
it is very difficult to reach conclusions in terms of treatment 
strategies.
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Adnexal lesions after hysterectomy: A retrospective 
observational study
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Abstract

Clinic of Obstetrics and Gynecology, Gynecology and Endoscopic Surgery Unit, University of Health Sciences, Ankara Dr. 
Zekai Tahir Burak Women’s Health Training and Research Hospital, Ankara, Turkey

Objective: To characterize adnexal lesions detected in patients who had undergone previous hysterectomy with one or both ovaries conserved, 
and to define the clinical, pathologic, and surgical characteristics of the adnexal lesions in these patients. 

Material and Methods: A retrospective observational study was conducted on patients who had undergone a previous abdominal hysterectomy 
with one or both adnexa preserved and who had subsequently presented with an adnexal lesion. Characteristics of lesions, operative, and 
pathologic findings in patients who required a re-operation were noted. 

Results: One hundred thirty-seven patients presented with an adnexal lesion after hysterectomy. Of the 137 patients, 71 (51.8%) had undergone a 
re-operation (re-operated group), the rest of the patients (n=66, 48.1%) remained on follow-up (follow-up group) in whom the lesion disappeared 
during follow-up period. Adnexal lesions that were re-operated were significantly larger (p<0.001), more complicated (p=0.04), and had more 
septations (p=0.01) than in the follow-up group. The origin of the adnexal lesion was confirmed as the ovary in 59 (83%) patients, and as the 
peritoneum in 8 (11.2%) patients during surgery. All of the adnexal lesions arising after hysterectomy and required a re-operation were confirmed 
to be benign.

Conclusion: Almost half of the lesions detected after hysterectomy disappeared during the follow-up period. The adnexal lesions that were re-
operated were more symptomatic, larger, and had more complicated lesions. All lesions that were re-operated were found to be benign, mostly 
originating from the ovary. (J Turk Ger Gynecol Assoc 2019; 20: 165-9)

Keywords: Adnexal lesion, adnexal preservation, hysterectomy, re-operation  
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Introduction

Hysterectomy is one of the most commonly performed 
surgical procedures among women (1), and the majority of 
these are performed for benign diseases of the uterus (2). 
There is debate about hysterectomy for benign conditions 
regarding the performance of concurrent prophylactic adnexal 
surgeries, oophorectomy or salpingectomy. The major benefits 
of prophylactic salpingo-oophorectomy are the prevention of 
subsequent ovarian and breast cancer, and the reduction in the 
risk of future adnexal surgery (3). However, oophorectomy is 

associated with a number of potential risks in the long term 
related with earlier surgical menopause in premenopausal 
women who face risks of cardiovascular disease, osteoporosis 
and hip fractures, neurologic and psychiatric disorders, and 
colorectal and lung cancers (3). The benefits must be weighed 
against these potential adverse effects during preoperative 
patient counseling and decision making. Recent studies 
investigating the trends of adnexal surgeries at the time of 
hysterectomy for benign indications suggested that the rate of 
ovarian preservation in women younger than 50 years of age 
was increasing (2,4). 
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On the other hand, there is a risk of repeat adnexal surgery for 
de novo developed adnexal pathologies after hysterectomy 
when adnexa are retained. These adnexal lesions pose 
a challenge for gynecologists as well as the patients. The 
incidence of subsequent surgery after hysterectomy varies 
from 2.8-9.2% (5). In a cohort study of 2561 hysterectomies over 
20 years, during which one or both ovaries were preserved, 
Dekel et al. (6) found that the most common indications for 
reoperation were pelvic pain (71.3%) and presence of an 
asymptomatic adnexal mass (24.6%). 

There are a limited number of studies in the literature 
investigating adnexal lesions arising after hysterectomy (6-14). 
Within this scope, the aim of the study was to characterize 
adnexal lesions detected in patients who had undergone 
previous hysterectomy with one or both ovaries conserved, and 
to define the clinical, pathologic, and surgical characteristics of 
the adnexal lesions in these patients. 

Material and Methods

A retrospective observational study was conducted at the 
Gynecology and Endoscopic Surgery Unit of Ankara Dr. Zekai 
Tahir Burak Women’s Health Training and Research Hospital. 
The study was approved by the Institutional Review Board 
of the hospital (approval no: 2014/47). Patients who were 
eligible for the study were those with a previous abdominal 
hysterectomy for benign indications with one or both 
adnexa preserved during the years of 2007-2013, and had 
subsequently presented with an adnexal pathology. Patients 
who had undergone vaginal or laparoscopic hysterectomy 
were not included in the study. Clinical, pathologic, and 
surgical data related with the hysterectomy procedure and 
adnexal pathology were retrospectively collected from the 
medical records of the patients. Demographic characteristics 
including ages and hysterectomy details of the patients, 
characteristics of adnexal lesions including symptoms, 
interval to diagnosis, re-operation and follow-up, serum E2 
and CA125 levels on detection, location, ultrasonographic 
features, operative and pathologic characteristics of adnexal 
lesions in patients who required a re-operation including type 
of the procedure, origin of the adnexal lesion, malignancy 
rate, operative complications, and length of hospital stay 
were noted. 

Statistical analyses were performed using the SPSS statistics 
package (version 16.0; SPSS Inc, Chicago, IL). The Kolmogorov–
Smirnov test was used for the normality testing of the data sets. 
The comparison of continuous variables between the groups 
was performed through Student's t-tests or Mann-Whitney rank 
sum tests, and the chi-square test was used for categorical 
variables. Differences with p<0.05 were considered to be 
statistically significant. 

Results

Between 2007 and 2013, a total of 3566 abdominal hysterectomies 
were performed for benign indications in our institution. In 619 of 
these hysterectomies, at least one of the adnexa was saved. Among 
these patients who were available for follow-up in our institution, 
137 (22.1%) presented with an adnexal lesion during the follow-
up period. Of the 137 patients with an adnexal lesion, 71 (51.8%) 
had undergone a re-operation (re-operated group), and among 
the re-operated group, 7 (9.8%) of them had undergone a second 
procedure other than hysterectomy due to the adnexal pathology. 
The rest of the patients (n=66, 48.1%) remained on follow-up 
(follow-up group). The adnexal lesions detected in this group 
disappeared during the follow-up period. The mean age of patients 
at the time of hysterectomy who were later diagnosed as having 
adnexal lesion was 46.4±4.0 years (Table 1). The most common 
surgical indication for the previous hysterectomy was leiomyoma 
(n=94, 68.6%) (Table 1). Table 2 demonstrates the characteristics 
of the adnexal lesions in the re-operated and the follow-up groups. 
The number of symptomatic patients were statistically higher in 
the re-operated group (p=0.012). The median interval between 
the hysterectomy and the diagnosis of adnexal pathology was 31 
(minimum 1, maximum 216) months in the re-operated group 
and 4 (minimum 1, maximum 56) months in the follow-up group 
(p<0.001). There were no significant differences with respect to 
serum E2 and CA125 levels. The mean size of the adnexal lesion 
was 71.3±25.2 mm in the re-operated group, whereas it was 
44.0±10.9 mm in the follow-up group. Mural nodules, septations 
inside the adnexal lesion and abnormal Doppler findings were 
detected in 7 (9.9%), 48 (67.6%), 3 (4.2%) patients in the re-
operation group, and 4 (6.1%), 31 (47.0%), 1 (1.5%) patients in 
the follow-up group, respectively. Adnexal lesions that were re-
operated were significantly larger (p<0.001), more complicated 
(p=0.04), and had more septations (p=0.01) than in the follow-
up group. Table 3 represents the operative and pathologic 
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Table 1. Age and hysterectomy details of patients
n=137

Age at diagnosis of adnexal lesion
(years, mean±SD)

46.4±4.0

Age at hysterectomy (years, mean±SD) 42.6±2.7

Indications for hysterectomy (n, %)
     Leiomyomas
     Abnormal uterine bleeding
     Pelvic pain 
     Uterine polyps
     Endometrial hyperplasia
Type of surgery (n, %)
     Hysterectomy
     Hysterectomy+unilateral salpingo-oophorectomy

94 (68.6%)
27 (19.7%)
6 (4.4%)
3 (2.2%)
7 (5.1%)

113 (82.5%)
24 (17.5%)

SD: Standard deviation
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characteristics of patients who required a re-operation due to 

adnexal lesion. The origin of the adnexal lesion was confirmed 

as the ovary in 59 (83%) patients, and as the peritoneum in 8 

(11.2%) patients during surgery. All of the adnexal lesions arising 

after hysterectomy and required a re-operation were benign; no 

malignancy was detected in our group of patients. Intraoperative 

and postoperative complications developed in 8 (11.2%) patients, 
including bowel injury in 5 patients, and urinary tract injury in 2 
patients. Only 1 patient required a blood transfusion. The mean 
length of hospital stay was 4.1±2.8 (minimum 1, maximum 18) 
days. Table 4 presents data of 7 patients who required a second 
operation other than hysterectomy due to an adnexal lesion. The 
time interval between the diagnosis and second operation varied 
between 2-36 months, and all of the pathologies detected in these 
7 patients were confirmed to be benign. 

Discussion

The present retrospective study investigating the adnexal lesions 
arising after hysterectomy indicates that almost half of the 
pathologies (48.1%) detected after surgery disappeared during 
follow-up period. The adnexal lesions that were re-operated 
were more symptomatic, larger, and more complicated lesions 
with more septations, mural nodules, and abnormal Doppler 
findings raising doubts of malignancy. However, all lesions 
were found to be benign, mostly originating from the ovary. 

Women and physicians are faced with the decision of 
whether to remove or preserve ovaries and fallopian tubes 
during hysterectomy for benign indications. The number of 
bilateral salpingo-oophorectomies performed concomitantly 
with hysterectomy has been declining over the last 10 years, 
particularly among women aged under 55 years (3). The 
American Congress of Obstetricians and Gynecologists, in 
the practice bulletin reaffirmed in 2016, states that ‘strong 

Table 2. Characteristics of the adnexal pathology in the re-operated and the follow-up groups
 Re-operated group 
(n=71)

 Follow-up 
group (n=66)

 p
value

Symptomatic on admission (n, %)
Interval to diagnosis (months, median, minimum-maximum) 

58 (81.6%)
31 (1-216)

40 (60.6%)
4 (1-56)

0.012
<0.001

Interval to re-operation (months, median, minimum-maximum) 
Interval to follow-up (months, median, minimum-maximum)

36 (3-217)
7 (1-42)

Serum E2 level on detection (pg/mL, mean±SD, minimum-maximum) 139.7±115.7 (13-450) 154.5±129.8 (19-617) 0.640

Serum CA125 level on detection (U/mL, mean±SD, minimum-maximum) 15.6±19.2 (1.9-158.2) 15.4±8.5 (3.20-39.1) 0.169

Localization of adnexal pathology (n, %)
     Right
     Left
     Bilateral

22 (30.9%)
39 (54.9%)
10 (14.08%)

36 (54.5%)
26 (39.3%)
4 (6%)

0.038

Ultrasonographic features of adnexal pathology
     Size (mm, mean±SD, minimum-maximum) 
     Simple cystic (n, %)
Complicated cystic (n, %)
Cystic with mural nodules (n, %)
Presence of septations (n, %)
Abnormal Doppler findings (n, %)

771.3±25.2 (25-160)
30 (42.3%)
34 (47.9%)
7 (9.9%)
48 (67.6%)
3 (4.2%)

44.0±10.9 (25-71)
37 (56.1%)
16 (24.2%)
4 (6.1%)
31 (47.0%)
1 (1.5%)

<0.001
0.04
0.04
0.309
0.01
0.338

SD: Standard deviation, Interval to diagnosis: Interval between hysterectomy and diagnosis of adnexal lesion, Interval to re-operation: Interval between 
diagnosis of adnexal lesion and re-operation

Table 3. Operative and pathologic characteristics 
of patients who were re-operated due to adnexal 
lesion

 n=71

Type of procedure (n, %)
     Laparoscopy
     Laparotomy

30 (42.2%)
41 (57.7%)

Origin of adnexal pathology (n, %)
     Ovarian
     Tubal
     Ovarian+tubal
     Other 

59 (83%)
-
4 (5.63%)
8 (11.2%)

Pathological result (n, %)
     Benign
     Malignant

71 (100%)
-

Operative complications (n, %)
     Blood transfusion
     Urinary tract injury
     Bowel injury

1
2
5

Length of hospital stay (days, mean±SD, 
minimum-maximum)

4.1±2.8 (1-18)

SD: Standard deviation
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consideration should be made for retaining normal ovaries’ 
(15). However, women with ovarian preservation are at risk for 
future oophorectomy (16). In a recent study of Casiano et al. 
(12), the incidence of oophorectomy after hysterectomy was 
found as 9.2% (12). They postulated that disruption of ovarian 
blood flow after hysterectomy might alter ovarian function, 
which could lead to adnexal pathologies. 

Our study is one of the very few that focuses on the causes of 
adnexal lesions after hysterectomy. The study is also distinct in 
terms of the inclusion of a group of patients in whom adnexal 
lesions disappeared during the follow-up period. In 1996, Dekel 
et al. (6) in their cohort study of 2561 hysterectomies (during 
which one or both ovaries were preserved) over a period of 
20 years found that the incidence of residual ovary syndrome 
was 2.85%. Residual ovary syndrome was described as a 
persistent pelvic mass presenting with pain, tenderness or 
dyspareunia in patients in whom at least one of the ovaries was 
preserved during hysterectomy. The most common reasons 
for subsequent oophorectomy were pain (71.3%) and the 
presence of an asymptomatic adnexal mass (24.6%). Holub 
et al. (10) examined the re-operation rates of adnexal lesions 
after different approaches of hysterectomy, namely abdominal, 
vaginal and laparoscopic approach, and found that the highest 
rate of reoperation was after abdominal hysterectomy (5.67%), 
followed by laparoscopic (3.18%) and vaginal approaches 
(0.69%). They suggested that the important factors affecting 
the reoperation rate were age, primary histologic findings, 
and smaller peritoneal trauma. In the study by Baloglu et al. 
(9), the reoperation rate due to secondary ovarian lesions 
after hysterectomy was found as 4.3%-3.8% for patients 
without oophorectomy and 5.9% for patients with unilateral 
oophorectomy. They concluded that women with unilateral 
oophorectomy at the time of hysterectomy had more than 
twice the risk of secondary ovarian lesions compared with 
those without oophorectomy at hysterectomy. 

Recently, Shiber et al. (7) investigated adnexal masses 
requiring reoperation in women with previous hysterectomy 
with or without adnexectomy. They reported that the majority 
of adnexal masses requiring re-operation after hysterectomy 
were gynecologic in origin, benign, and arose from the 
ovary. In accordance with this study, all lesions that were 
re-operated in our study were benign and mostly originating 
from the ovary. Apart from others, the study of Shiber et al. 
(7) included a group of patients returning for surgery after 
hysterectomy and bilateral salpingectomy, although the 
number of patients was small. They argued that this small 
number of patients requiring re-operation after hysterectomy 
and bilateral salpingectomy might reflect a decreased risk for 
future surgery or may just indicate an insufficient time interval 
to evaluate the development of adnexal lesion. Recent studies 
have challenged the traditional concept of the pathogenesis 
of ovarian cancer, suggesting the fallopian tubes as the 
originating organ for the disease. In a recent population-based 
study by Falconer et al. (17), it was found that salpingectomy 
in benign indications was associated with reduced risk of 
ovarian cancer. They concluded that women scheduled for 
hysterectomy for benign indications should be informed 
about the risk-reducing effect of salpingectomy on ovarian 
cancer, and may be offered during common procedures 
such as hysterectomy. Our study did not include patients who 
had undergone hysterectomy and bilateral salpingectomy 
because the procedure has gained popularity and has been 
truly adopted in recent years. We will be able to evaluate this 
group of patients when sufficient time has passed with this 
emerging practice. 

Different from other studies, we also evaluated morbidities 
during these repeat surgeries. Although we did not encounter 
any mortality, morbidities such as need for blood transfusion, 
urinary tract and bowel injury were seen in 8 of the 71 
patients. 

J Turk Ger Gynecol Assoc 2019; 20: 165-9

Table 4. Patients who were operated for the second time for adnexal lesion after hysterectomy

Patient no
1st 
surgery

Interval 
between 
diagnosis and 
re-operation

Adnexal 
pathology 
in the 
operation

Pathologic 
result

Interval 
between 
diagnosis and 
2nd operation

Adnexal 
pathology in 
the operation

Pathologic 
result

Patient no 1 Hyst 5 months Peritoneal Benign 4 months Ovarian Benign

Patient no 2 Hyst 2 months Ovarian Benign 5 months Peritoneal Benign 

Patient no 3 Hyst 9 months Peritoneal Benign 7 months Ovarian Benign

Patient no 4 Hyst 2 months Peritoneal Benign 7 months Ovarian + tubal Benign

Patient no 5 Hyst 5 months Ovarian Benign 2 months Ovarian Benign

Patient no 6 Hyst 6 months Ovarian Benign 6 months Ovarian Benign

Patient no 7 Hyst 2 months Ovarian Benign 36 months Ovarian Benign 

Hyst: Hysterectomy
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There are some limitations of our study. First, we could 
not give the incidence of adnexal lesions emerging after 
hysterectomy and re-operation rate due to these lesions 
because we could only evaluate women with adnexal mass 
after hysterectomy who were available for follow-up in our 
instution. Secondly, we did not have a group of patients with 
hysterectomy and bilateral salpingectomy during the years 
the study was conducted. However, in our current practice, 
we inform patients about prophylactic and opportunistic 
salpingectomy, and offer it as a preventing strategy for ovarian 
cancer in low-risk and high-risk patients, as well as for the 
prevention of benign pathologies. 

In conclusion, despite its limitations, our study sheds light on 
guidance and information on surgical decisions for women 
presenting with adnexal lesion after hysterectomy. In our 
patients, almost half of the lesions arising after hysterectomy 
disappeared during follow-up, and all lesions that were re-
operated were benign and mostly originating from the ovary. 
Patient counseling and the decision to perform a repeat 
operation due to an adnexal lesion after hysterectomy should 
be made on an individual basis. 
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Congenital central nervous system anomalies: Ten-
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Objective: Our goal was to highlight the prenatal diagnosis and management of central nervous system (CNS) anomalies through sharing our 
clinic’s experience.

Material and Methods: We evaluated prenatal findings and postnatal outcomes of neonates who had a CNS anomaly diagnosis in our clinic 
over a ten-year period. A total of 183 cases with various CNS anomalies were included in the study. Birth or termination preferences of mothers 
were recorded in all cases, and postnatal diagnosis concordance and prognosis after surgical procedures were evaluated in mothers who chose 
to continue the pregnancy.

Results: The mean maternal age was 28.2±5.5 years, mean gravida was 2.2±1.3, and the mean gestational age at diagnosis was 30.5±5.5 weeks. 
Seventy-five out of 183 (41%) patients chose to terminate their pregnancy. Twenty babies (26.6%) in the termination of pregnancy group had 
additional anomalies. One hundred eight patients gave birth at our institution. The mean birth weight was 3060±647.5 g, the mean gestational 
week at delivery was 37.9±1.7 weeks, and mean APGAR score (5th minute) was 8.8±2.3. Four neonates died on the postpartum first day. The 
postnatal diagnosis of 60 of the 108 (55.5%) patients who gave birth was concordant with the prenatal diagnosis, and 32 of the 108 (29.6%) babies 
underwent surgical interventions. 

Conclusion: CNS anomalies have a broad spectrum and variable prognoses. This study highlights the limitations of prenatal diagnoses, and 
the need for parents to have this information in order to determine the course of their pregnancy and prepare themselves for the postnatal 
challenging treatment/rehabilitation process. (J Turk Ger Gynecol Assoc 2019; 20: 170-7)

Keywords: Assessment, central nervous system, congenital abnormalities, neurosurgical procedure, prenatal diagnosis
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Introduction

Central nervous system (CNS) anomalies are the second 

most common type of congenital defects after cardiac 

anomalies (1). Although CNS defects vary based on society 

and geography, they are reported to occur in 1 to 10 of every 

1000 live births (2). Currently, this congenital defect group 

can be screened by measuring maternal serum alpha-

fetoprotein (ms-AFP) levels. Furthermore, prenatal diagnosis 

is possible using ultrasonography (US) and/or fetal magnetic 

resonance imaging (MRI) (3,4). When these pregnancies result 

in birth, neonates with severe CNS anomalies require long-

term intensive care, surgical intervention, and a prolonged 

treatment and rehabilitation process, all of which place a 

substantial material and spiritual burden on the families (2). 

Besides birth, these pregnancies can be terminated. Indeed, 
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some parents with fetuses that exhibit anomalies during the 
prenatal period choose to terminate their pregnancy given the 
poor prognosis. On the other hand, some anomalies such as 
mild ventriculomegaly typically have a favorable outcome and 
physicians may choose conservative management options in 
such cases. Thus, antenatal counseling may be challenging 
both for families and physicians. For these reasons, CNS 
anomalies have attracted the attention of many researchers. 
Several studies have investigated the etiology of various 
conditions associated with such anomalies, sought to refine 
prenatal diagnostic methods, pursued alternatives to treatment 
and prevention, and have presented long-term follow-up data 
from infants affected by these anomalies (3,4).

In this study, we characterized the outcomes of pregnancies 
with fetal CNS anomalies in the prenatal period in our clinic.

Material and Methods

This study consisted of 250 prenatally diagnosed CNS 
abnormalities between 2006 and 2016. The Hacettepe University 
Perinatology database was used for data collection. We 
evaluated the maternal age, obstetric history, gestational age at 
prenatal diagnosis, US findings (CNS anomaly type), karyotyping 
results (if performed), presence of additional anomalies other 
than those of the CNS, fetal MRI (if performed), pregnancy 
outcomes, perinatal complications, newborn information 
(gestational age at delivery, neonatal birth weight, APGAR 
scores), postpartum examination results (for the confirmation 
of prenatal diagnosis), postpartum surgical intervention (if 
performed), results of additional examinations in the neonatal 
intensive care unit (cranial US, MRI), prognosis of those born in 
our center, and long-term follow-up of accessible cases. Sixty-
seven patients were excluded from the study due to missing 
data. Patients who were referred from other medical institutions 
who had been delivered at other hospitals were excluded from 
the study due to a lack of sufficient data, together with some of 
our own patients who had missing data (n=67). 

In cases where parents chose to terminate their pregnancy, we 
analyzed the gestational age at the time of termination, types of 
anomalies, and results of the autopsy of the fetuses (in cases 
with parental permission). Statistical analyses were performed 
using the Statistical Package for the Social Sciences (SPSS.22®, 
IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: 
IBM Corp.) software package. The Kolmogorov-Smirnov test 
was used to evaluate the normal distribution of the data. 
Normally distributed data are presented as mean and standard 
deviations, whereas non-parametric data are presented as 
median (minimum-maximum values). The study protocol 
was approved by Hacettepe University Ethics Committee (GO 
17/161). Written informed consents were obtained from all of 
the participants of the study.

Results

Abnormalities (n=250) were classified as follows: anencephaly 
(n=4), neural tube defect (NTD)/Arnold-Chiari malformation 
(n=58), holoprosencephaly (HPE) (n=10), disorders of the 
corpus callosum (CC) (n=31), Dandy-Walker malformation 
(DWM) (n=30), mega cisterna magna (MCM) (n=13), vermian 
hypoplasia (n=2), porencephalic cysts (n=6), lissencephaly 
(n=3), hydranencephaly (n=21), craniosynostosis (n=4), 
mild (10 to 12 mm) ventriculomegaly (n=49), moderate (13 
to 15 mm) ventriculomegaly (n=7), and severe (≥16 mm) 
ventriculomegaly (n=12).

After the exclusion of patients with missing data (n=67), the 
remaining cases (n=183) were as follows: anencephaly (n=4), 
NTD/Arnold-Chiari malformation (n=44), holoprosencephaly 
(n=7), disorders of the CC (n=25), DWM (n=20), MCM 
(n=5), vermian hypoplasia (n=2), porencephalic cysts 
(n=5), lissencephaly (n=2), hydranencephaly (n=20), 
craniosynostosis (n=3), mild (10 to 12 mm) ventriculomegaly 
(n=32), moderate (13 to 15 mm) ventriculomegaly (n=6), and 
severe (≥16 mm) ventriculomegaly (n=8).

The mean maternal age was 28.2±5.5 years, mean gravida 
was 2.2±1.3, and the mean gestational age at diagnosis was 
30.5±5.5 weeks. 

A total of 75 out of 183 mothers (41%) chose pregnancy 
termination. The remaining 108 mothers’ pregnancy follow-up 
and deliveries were performed at our center. The distribution 
of CNS anomalies in the termination group and the remaining 
patients are shown in Table 1. 

Termination group (n=75)

In the termination group, the mean maternal age was 27.9±5.4 
years, mean gravida was 2.2±1.5, and the mean gestational age 
during prenatal diagnosis was 21.3±4.1 weeks. The distribution 
of anomalies in this group is shown in Table 1. Twenty babies 
(20/75, 26.6%) in this group had additional anomalies other 
than those of the CNS (Table 2). 

Fetal MRI was performed on 5 patients in this group. Preliminary 
prenatal diagnoses were hydranencephaly (n=3), cerebellar 
hypoplasia (n=1), and CC agenesis (ACC) (n=1). ACC was 
additionally detected using MRI in all of the 3 patients with 
hydranencephaly. The preliminary diagnoses of ACC and 
cerebellar hypoplasia were consistent with fetal MRI results. 

Mothers of 11 patients (11/75, 14.6%) agreed to a karyotype 
analysis. Nine of these eleven patients had normal karyotype 
results. In the two other cases, a triploidy and 46,XY,ins(12;2) 
case were detected. The 46,XY,ins(12;2) case had additional 
anomalies as indicated in Table 2. No additional anomalies 
were observed in the case of the triploidy.
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Patients who gave birth at our hospital (n=108)

The mean maternal age was 28.1±5.6 years, mean gravida 

was 2.1±1.3, and the mean gestational age at diagnosis was 

29.2±5.1 weeks in this group. The distribution of anomalies in 

this group is shown in Table 1. Eight babies (8/108, 7.4%) in this 

group had additional anomalies other than those of the CNS 

(Table 3). 

Fetal MRI was performed on 8 patients in this group. The 

preliminary prenatal diagnosis included mild ventriculomegaly 

(10-12 mm) (n=4), DWM (n=1), porencephalic cysts (n=1), 

ACC (n=1), and NTD/Arnold-Chiari malformation (n=1). The 

preliminary diagnosis of 6 cases was consistent with the fetal 

MRI result. The MRI diagnosis was consistent with ACC in the 

patient with pre-existing porencephalic cysts. Delay in brain 

sulcation was detected on MRI in the case of pre-diagnosis of 

ACC. 

Mothers of 11 patients (11/75, 9.2%) agreed to a karyotype 

analysis. Nine of eleven patients had normal karyotype analysis 

results. Trisomy 18 was detected in one fetus and trisomy 13 

was detected in another. These 2 fetuses’ additional anomalies 

are defined in Table 3. 

Postnatal outcomes of neonates (n=108)

The mean birth weight was 3060±647.5 g, mean gestational 
week at delivery was 37.9±1.7, and mean APGAR score 
(5th minute) was 8.8±2.3. There were seven (6.5%) in vitro 
fertilization (IVF) pregnancies, the others were spontaneous 
pregnancies (93.5%). Sixty-nine of the neonates were male 
(63.8%) and 39 (36.2%) were female.

Intrauterine growth restriction (IUGR) was present in 12 
neonates (11.1%). The remaining 96 neonates’ birth weights 
were compatible with the gestational week at delivery (88.9%). 
Patients with IUGR (n=12), had mild ventriculomegaly (n=3), 
severe ventriculomegaly (n=1), HPE (n=2), CC disorders 
(n=2), DWM (n=2), hydranencephaly (n=1), and NTD/Arnold-
Chiari malformation (n=1). 

Four neonates died in the neonatal intensive care unit on the 
postpartum first day. Three of these four babies had IUGR (1 
DWM, 1 CC disorders, and 1 HPE). These three babies were 
born at term (39th, 40th, and 37th gestational week, respectively). 
The remaining one neonate, with anencephaly, was born at 
the 33rd gestational week and without IUGR. This fetus was 
referred to our center from another health care center with 
preterm prelabor rupture of the membranes. The remaining 
104 neonates all underwent postnatal testing and treatment (if 
any) in the neonatology department. 

Neonates whose prenatal diagnosis was consistent with 
postnatal definitive diagnosis (n=60, 55.6%)

Postnatal examinations and imaging (US and/or MRI) were 
used for the definitive diagnosis of the CNS anomalies of the 
108 neonates who were born at our center. Patients with a 
postnatal final diagnosis of anencephaly (n=1), NTD/Arnold-
Chiari malformation (n=22), holoprosencephaly (n=3), 
DWM (n=6), vermian hypoplasia (n=1), hydranencephaly 
(n=3), craniosynostosis (n=1), and severe (≥16 mm) 
ventriculomegaly (n=5), were consistent with their prenatal 
diagnosis. Furthermore, diagnoses were consistent with the 
prenatal diagnosis of porencephalic cyst in one case, men who 
have sex with men (MSM) in one case, and CC disorders in 16 
cases. 

Neonates whose prenatal diagnosis was discordant with 
postnatal definitive diagnosis (n=48, 45.4%)

In the porencephalic cyst group (n=4), ACC was detected in 
3, and resorbed hematoma was detected in 1 neonate. In the 
MCM group (n=5), 4 were normal at the neonatal period. In the 
CC disorders group, 2 were normal at the neonatal period. In 
the moderate (13 to 15 mm) ventriculomegaly group (n=6), five 
fetuses were normal and one fetus had mild ventriculomegaly 
at the neonatal period. All patients in the mild (10 to 12 
mm) ventriculomegaly group (n=32) had normal postnatal 
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Table 1. The distribution of CNS anomalies in the 
termination group

Terminated Delivery Total

Anencephaly 3 (4%) 1 (0.9%) 4 (2.2%)

NTD/Arnold-Chiari 
malformation

22 (29.3%) 22 (20.4%) 44 (24%)

HPE 4 (5.3%) 3 (2.8%) 7 (3.8%)

Disorders of the CC 7 (9.3%) 18 (16.7%) 25 (13.7%)

DWM 14 (18.7%) 6 (5.6%) 20 (10.9%)

MCM 0 5 (4.6%) 5 (2.7%)

Vermia hypoplasia 1 (1.3%) 1 (0.9%) 2 (1.1%)

Porencephalic cysts 0 5 (4.6%) 5 (2.7%)

Lissencephaly 2 (2.7%) 0 2 (1.1%)

Hydranencephaly 17 (22.7%) 3 (2.8%) 20 (10.9)

Mild 
ventriculomegaly 
(10-12 mm)

0 32 (29.6%) 32 (17.5%)

Moderate 
ventriculomegaly 
(13-15 mm)

0 6 (5.6%) 6 (3.3%)

Severe 
ventriculomegaly 
(≥16 mm)

3 (4%) 5 (4.6%) 8 (4.4%)

Craniosynostosis 2 (2.7%) 1 (0.9%) 3 (1.6%)

Total 75 (100%) 108 (100%) 183 (100%)

CC: Corpus callosum, CNS: Central nervous system, DWM: Dandy-Walker 
malformation, NTD: Neural tube defect, HPE: Holoprosencephaly, MCM: 
Mega cisterna magna
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diagnostic results. In the postnatal period evaluation, 44 babies 

were totally normal. 

Surgical intervention outcomes

Operated group: Neurosurgical procedures (n=28, 26%) 

included the repair of myelomeningocele and ventriculo-

peritoneal (VP) shunt insertions. These 28 neonates had 
NTD/Arnold-Chiari malformation (n=20), and patients 
with CC disorders (n=4), severe ventriculomegaly (n=1), 
hydranencephaly (n=1), cerebellar hypoplasia (n=1), and 
DWM (n=1) had undergone VP shunt operation due to 
hydrocephalus. One of these patients died at the postoperative 
6th month, the others survived. 

Table 2. Additional anomalies in the termination group other than CNS
Case 
no

Gestational age 
at diagnosis

CNS anomaly
Additional anomalies other than 
CNS

Karyotyping results 
(if performed)

1 23.40 NTD, Arnold-Chiari malformation VSD, TGA -

2 23.30 DWM VSD -

3 24.40 CC disorders
Shortness in all long bones, flexion 
contracture in hands

-

4 24.20 Lissencephaly Single umbilical artery, short femur -

5 18.20 Hydranencephaly HLHS -

6 24.10 HPE PS, bilateral rocker bottom foot -

7 27.30 DWM VSD, TGA Normal

8 29.40 DWM TOF

9 26.20 DWM Nasal bone hypoplasia 46,XY,ins(12:2)

10 18.00 Hydranencephaly flexion contracture in all extremities -

11 18.50 CC disorders
Bilateral dysplastic kidney, flexion 
contracture in hands, bilateral club foot

-

12 19.00 NTD, Arnold-Chiari malformation dextrocardia -

13 21.50 Severe ventriculomegaly (>16 mm) Bilateral dysplastic kidney -

14 17.40 Craniosynostosis
Sandal gap sign at right foot, 
hypertelorism

-

15 25.30 NTD, Arnold-Chiari malformation Bilateral club foot -

16 19.10 NTD, Arnold-Chiari malformation Bilateral club foot -

17 29.30 DWM Bilateral pleural effusion -

18 19.20 Severe ventriculomegaly (>16 mm) Abdominal lymphangioma Normal

19 22.40 DWM Bilateral multicystic dysplastic kidney, -

20 26.40 Craniosynostosis Micromelia in all extremities -

CC: Corpus callosum, CNS: Central nervous system, DWM: Dandy-Walker malformation, HLHS: Hypoplastic left heart syndrome, HPE: Holoprosencephaly, 
NTD: Neural tube defect, PS: Pulmonary valve stenosis, TGA: Transposition of the great arteries, TOF: Tetralogy of fallot, VSD: Ventricular septal defect

Table 3. Additional anomalies in the delivery group other than CNS
Case 
no

Gestational age 
at diagnosis

CNS anomaly
Additional anomalies other than 
CNS

Karyotyping results 
(if performed)

1 25.0 DWM Cleft palate and lip, VSD Trisomy 13

2 24.1 Mild ventriculomegaly (10-12 mm) Single umbilical artery Normal

3 33.2 NTD, Arnold-Chiari malformation Rocker bottom foot -

4 33.5 Mild ventriculomegaly (10-12 mm) Hydroureteronephrosis (right sided) -

5 30.6 HPE HLHS -

6 26.40 DWM Single umbilical artery -

7 28.00 CC disorders Single umbilical artery, VSD -

8 31.00 Hydranencephaly Bilateral club foot, VSD, Single umbilical artery Trisomy 18

CC: Corpus callosum, CNS: Central nervous system, DWM: Dandy-Walker malformation, HLHS: Hypoplastic left heart syndrome, HPE: Holoprosencephaly, 
NTD: Neural tube defect, VSD: Ventricular septal defect
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Eleven neonates from this operated group received long-term 
follow-ups at our centers in the Children’s Hospital (Hacettepe 
Children’s Hospital). All 11 children had severe motor mental 
retardation (MMR). In two patients, neurogenic bladder was 
diagnosed. It was learned that the families of the other two 
NTD/Arnold-Chiari malformation patients, who could not be 
operated on, refused treatment and left the hospital with the 
neonates. 

Non-operated group: There were 76 neonates (70%) that did 
not undergo surgery in our center. It was learned that 12 of the 
remaining 76 neonates who did not undergo surgery had died. 
The distribution of these 12 fetuses was as follows: anencephaly 
(n=1), mild ventriculomegaly (death due to kidney failure 
in the postnatal period) (n=1), moderate ventriculomegaly 
(postnatal diagnosis of Walker-Warburg syndrome) (n=1), 
HPE (n=2), ACC (n=1), DWM (n=2; one fetus had trisomy 
18 and one fetus had trisomy 13), MSM (due to heart failure 
at the postnatal period) (n=1), porencephalic cyst (n=1), and 
hydranencephaly (n=1). One child who had a porencephalic 
cyst diagnosis prenatally and periventricular hemorrhage 
diagnosis in the postnatal period died at the age of six years.

A total of 31 of the remaining 64 un-operated patients continued 
their long-term follow-ups at our hospital. We could not track 
the information of the remaining 33 patients because they 
completed long-term follow-ups at other centers. Twenty-two 
of these 31 patients were found to be neurologically normal; 
these included cases of CC disorder (n=3) for which the 
postnatal diagnoses was CC hypoplasia, MSM (n=1), moderate 
ventriculomegaly (n=2), and mild ventriculomegaly (n=16). 

The remaining nine children had the following postnatal 
diagnoses: epilepsy [n=4; prenatal diagnoses were mild 
ventriculomegaly (n=1), severe ventriculomegaly (n=1), and 
ACC (n=2)], metabolic disorder (n=1; methylmalonic acidemia, 
prenatal diagnosis was moderate ventriculomegaly), lalopathy 
(n=1; prenatal diagnosis was severe ventriculomegaly), and 
MMR [n=3; prenatal diagnoses were porencephalic cyst (n=1), 
CC disorders (n=1), and severe ventriculomegaly (n=1)]. One 
of the patients with MMR (the patient with CC disorder) had the 
diagnosis of trisomy 9 and monosomy 21 by postnatal genetic 
counseling. This child's family had not accepted a karyotype 
analysis in the prenatal period.

Discussion

CNS malformations are the second most common cause of 
congenital anomalies, after congenital heart disease (5,6). 
Management and correct diagnosis remain a challenge for 
physicians. Many studies have been conducted to identify 
and classify major CNS anomalies. CNS malformations can be 
briefly classified as follows: NTD/Arnold-Chiari malformations 
(exencephaly, anencephaly, cephalocele, iniencephaly, spinal 

dysraphism/spina bifida, Arnold-Chiari type ll malformation), 
ventriculomegalies (mild, moderate, or severe), and those 
other than neural tube defects and ventriculomegaly 
[holoprosencephaly, CC disorders, cavum septi pellucidi, 
cavum vergae and cavum veli interpositi anomalies, posterior 
fossa abnormalities (DWM, MSM, Blake's pouch cyst, vermian 
hypoplasia), arachnoid cysts, aneurysm of the vein of Galen, 
schizencephaly, porencephalic cysts, hydranencephaly, 
lissencephaly, pachygyria, microgyria, heterotopias, and 
tumors] (1).

The screening and diagnostic process of these conditions 
started with ms-AFP screening, continued with USG, and now 
extends to fetal MRI. A thorough understanding of the normal 
sonographic appearance of the CNS across gestation is crucial 
for an accurate diagnosis because the presence or absence 
of a structure may be normal or abnormal depending on the 
age of the fetus. Poor timing of the examination, rather than 
poor sensitivity, can be an important factor in failing to detect 
a CNS abnormality (7). For example, a sonogram of the fetal 
brain at 14 weeks of gestation cannot detect ACC because 
the CC does not become sonographically apparent until 18 to 
20 weeks of gestation and does not reach its final form until 
28 to 30 weeks. Ideally, pregnancies at increased risk of fetal 
CNS anomalies and those with suspicious findings on a basic 
examination should undergo fetal neurosonography performed 
by physicians with expertise in this area. Our mean gestational 
age at diagnosis was 29.18±5.05 weeks. Late-diagnosed cases 
arise because patients live beyond reach of a healthcare center 
providing routine second-trimester screening.

MRI is an option for further evaluation in cases of diagnostic 
uncertainty when additional information will influence 
subsequent management of the pregnancy (7). The absence of 
shadowing artifacts and the better contrast resolution provided 
by fetal MRI compared with ultrasound makes it particularly 
suited for detailed imaging of the fetal brain (8,9). Fetal MRI is 
a relatively new method in our center, and our radiology team 
is more experienced at CNS malformations from congenital 
anomalies. There were 13 fetal MRIs in our series. Their US 
diagnosis, MRI diagnosis, and additional MRI findings are 
shown in Table 4. US diagnoses were correct in these patients 
and the MRIs gave additional findings in five patients. 

Different anomalies and chromosomal and non-chromosomal 
syndromes can be accompanied by CNS anomaly subgroups 
(10-12). Their frequency and prognostic effects differ according 
to the anomalies (13). We identified 28 fetuses with extra 
structural abnormalities outside the CNS in our series (out of 
the total number of patients, including those in both termination 
and delivery groups). There were four cases of chromosomal 
abnormalities; trisomy 13, trisomy 18,46,XY,ins(12:2), and 
trisomy 9+monosomy 21 (postnatal diagnosis; prenatal 
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diagnosis was unavailable because of lack of family consent). 
We also had two cases of Walker-Warburg syndrome and 
methylmalonic acidemia in the postnatal period.

When we evaluated perinatal, obstetric, and neonatal 
outcomes, we did not detect a greater frequency of IUGR, 
preterm delivery, or IVF pregnancies, contrary to previous work 
(14). Indeed, there is no clear evidence in literature for these 
associations with CNS anomalies.

Prenatal diagnosis is very important for parents deciding 
whether to continue or terminate their pregnancy, and to 
prepare themselves for the results. A recent review reported 
that the prenatal diagnosis of CNS anomalies and autopsy 
outcomes were 79.4% compatible (15). Also, it was reported that 
the prenatal diagnosis of CNS anomalies is the most consistent 
anomaly group in autopsy (15). In our series, prenatal and 
postnatal diagnoses were consistent in 55.6% of the diagnoses. 
On the other hand, the discordant group consisted of cases 
with prenatal diagnosis of porencephalic cyst, MCM, CC and 
moderate/mild ventriculomegaly. Porencephalic cysts are 
observed as a fluid-filled cavity in the cerebral hemisphere and 
they can involve the infratentorial or supratentorial space or 
both. The differential diagnosis can be challenging as tumoral 
lesions, arachnoid cysts and intracranial hemorrhagic changes 
may mimic the US findings according to a recent study in 
France (16). ACC was detected in 3, and resorbed hematoma 
was detected in 1 neonate whose prenatal diagnosis was 
porencephalic cyst in our study. MCM refers to enlargement of 
the cicterna magna to >10 mm on an oblique transverse plane 
with normal cerebellar hemispheres and vermis. In a systemic 
review of isolated prenatal posterior fossa malformations, the 
rates of additional CNS and other system anomalies were found 

as 12.6% and 16.6%, respectively (17). Furthermore, isolated 
MCM has a favorable outcome (18). The differential diagnosis 
of posterior fossa enlargement is another challenging subject in 
prenatal diagnosis and MCM, Blake’s pouch cyst and vermian 
hypoplasia may all cause similar US findings (19). MCM may 
resolve after delivery or it may be variant of normal anatomy 
(19). Four out of five neonates in this group had normal findings 
in the postnatal period. 

Prenatal diagnosis for the disorders of the CC may be difficult 
for physicians. Developmental abnormalities of the CC include 
complete agenesis, partial agenesis, hypoplasia or hyperplasia. 
In a retrospective study that included 1722 prenatal US 
examinations, a positive predictive value of 47% (95% CI: 38-
56) and a negative predictive value of 97% (95% CI: 96-98) were 
found for detecting agenesis of CC (20). In the CC disorders 
group, 2 were normal at the neonatal period in our study. 
Fetuses with isolated mild ventriculomegaly had a normal 
postnatal evaluation in more than 90% of cases and isolated 
moderate ventriculomegaly was associated with normal 
neonatal outcomes in 75% to 93% of cases, according to a recent 
review (21). In the moderate (13 to 15 mm) ventriculomegaly 
group (n=6), five fetuses were normal and one fetus had 
mild ventriculomegaly in the neonatal period. Additionally, 
all patients in the mild (10 to 12 mm) ventriculomegaly group 
(n=32) had normal postnatal diagnostic results in our study. 
Thus, our results were consistent with the literature and 
most of the discussed US findings in the discordant prenatal 
diagnosis group were probably variants of normal anatomy. On 
the other hand, a vast majority of the congenital CNS anomalies 
that were associated with adverse neonatal outcomes were 
detected prenatally in our institution. 

Table 4. Additional findings in MRI
Case no US diagnosis MRI diagnosis Additional findings at MRI

1 Hydranencephaly Hydranencephaly CC agenesis

2 Hydranencephaly Hydranencephaly CC agenesis

3 Hydranencephaly Hydranencephaly CC agenesis

4 Hypoplasia of cerebellum Hypoplasia of cerebellum -

5 CC agenesis CC agenesis -

6 Mild ventriculomegaly (10-12 mm) Mild ventriculomegaly (10-12 mm) -

7 Mild ventriculomegaly (10-12 mm) Mild ventriculomegaly (10-12 mm) -

8 Mild ventriculomegaly (10-12 mm) Mild ventriculomegaly (10-12 mm) -

9 Mild ventriculomegaly (10-12 mm) Mild ventriculomegaly (10-12 mm) -

10 DWM DWM -

11 Porencephalic cyst Porencephalic cyst CC agenesis

12 CC agenesis CC agenesis Delay in brain sulcation

13 NTD, Arnold-Chiari malformation NTD, Arnold-Chiari malformation -

CNS: Central nervous system, NTD: Neural tube defect, CC: Corpus callosum, DWM: Dandy-Walker malformation, VSD: Ventricular septal defect, MRI: 
Magnetic resonance imaging
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The greatest problem with these pregnancies is the care of 
children after birth, and the spiritual and monetary burden 
on the family as well as the State. We were able to reach 
long-term follow-ups of 42 children in our series (operated 
and un-operated). Many of these children had mild and 
moderate ventriculomegaly (n=18). It is well known that an 
isolated, mild-to-moderate ventriculomegaly is linked to an 
abnormal outcome in 10%-20% of children (14), whereas 
ventriculomegaly with associated anomalies, or as part of 
a more complex syndrome, is characterized by abnormal 
outcomes in up to 40%-50% of children (22). In our study, 
all of the cases that resulted normally in follow-up were 
isolated. We could not determine the postnatal diagnosis 
of infants who died in the postnatal period who received a 
diagnosis of mild ventriculomegaly in the prenatal period 
because of families’ refusal of additional tests or autopsy. 
However, it is suspected that these deaths were related to 
the syndrome. Another patient with a prenatal diagnosis of 
mild ventriculomegaly was diagnosed as having epilepsy in 
the postnatal period.

Severe ventriculomegaly has often shown to be associated 
with poor neurologic outcomes in continued pregnancies 
(23). Long-term follow-ups of the three patients with severe 
ventriculomegaly in our series were as follows: one had severe 
MMR, one was epileptic, and one had lalopathy. Patients with 
NTD/Arnold-Chiari malformation who continued with post-
operative follow-ups had severe MMR (n=11). Approximately 
75% of patients who undergo myelomeningocele repair 
in infancy survive into early adulthood (24,25). Long-
term prognosis is dependent upon the following factors: 
myelomeningocele level (thoracic and high lumbar defects 
are associated with greater disability and a higher risk of 
mortality compared with sacral and lower lumbar defects), 
the severity of the Chiari II malformation (a greater degree of 
hindbrain herniation is associated with a worse prognosis), 
and presence or absence of hydrocephalus (hydrocephalus 
is associated with greater disability and a higher risk of 
mortality). In addition, many of the complications (e.g., 
shunt malfunction, tethered cord, scoliosis, hydromyelia, and 
seizures) may negatively impact long-term prognosis. All of 
these details that predicted the prognosis were not completely 
clear in our data. However, it has previously been reported that 
73% of these patients were neurologically symptomatic at any 
level (26). From this point of view, the current results support 
these data. For example, 6 patients with CC disorders whose 
follow-ups are ongoing at our center, support the findings 
of variable outcomes of CC disorders (27). It was seen that 
three of these patients were neurologically normal, two were 
epileptic, and one had severe MMR (the patient with trisomy 
9+monosomy 21). 

In the long-term follow-up of a patient who was diagnosed 
as having a porencephalic cyst in the prenatal period, 
hydrocephalus developed during the postnatal period, and the 
child now has severe MMR. The last patient under long-term 
follow-up is the child with MCM. It has been previously reported 
that, when isolated, MCM has a favorable outcome in 92% to 
100% of cases (28).

The main strengths of our study were the relatively high sample 
size, which reflected over ten years’ data and the presence 
of long-term neonatal outcomes in most cases. However, its 
retrospective design and single-center experience are the main 
limitations of our study.

In conclusion, CNS anomalies have a broad spectrum and, 
even within disorders, their prognosis varies greatly. Diagnosis 
in the prenatal period is important for families so they can 
prepare themselves for the postnatal challenging treatment/
rehabilitation process and determine the course of the 
pregnancy. Finally, these type of case series are becoming 
more and more important in preparing defensive reports to 
medic-legal issues.
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Objective: Climacteric syndrome, which is related to many symptoms, often causes discomfort in women. Non-pharmacologic treatment is 
one of the treatment options for affected individuals, and this syndrome can be cured with psychological treatments such as cognitive behavioral 
therapy (CBT). The present study aimed to compare the efficacy of various CBT methods on the improvement of climacteric symptoms.

Material and Methods: PubMed, Scopus, Cochrane, Medline, PsycINFO, and Google Scholar were searched for relevant articles published 
between January 1990 and August 2018. Data extraction and quality assessment were conducted by two authors.

Results: A total of 15 articles including 910 women were entered. We divided the CBT methods into two categories, face-to-face (individual and 
group CBT) and indirect (self-help CBT) methods. Among the three CBT approaches, three articles covered individual CBT, nine articles carried 
out group CBT, and in five articles, the self-help approach was used. The climacteric symptoms that improved with CBT were categorized into 
three groups as vasomotor symptoms, psychological symptoms, and organic disorders. Generally, the face-to-face method played a key positive 
effect on symptom improvement, and the group CBT approach was more effective on psychological symptoms.

Conclusion: Although the indirect method is more cost-effective, it has less impact than the face-to-face method; it is better to use face-to-
face approaches to achieve better results, if possible. Further studies are required in this regard, particularly in the individual and self-help CBT 
approaches, to measure the impact of these approaches on more varied symptoms of menopause. (J Turk Ger Gynecol Assoc 2019; 20: 178-95)

Keywords: Climacteric, cognitive behavioral therapy, menopause, symptoms
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Introduction

Climacteric and menopause are closely related concepts; 

however, they do not denote to exactly the same thing. 

Climacteric is the process of aging in women, including three 

periods. The first stage is peri-menopause, occurring within one 

and eight years before the beginning of menopause. A series of 

gradual changes occur during this period. The second period is 

menopause, which is confirmed by having experienced a year of 
amenorrhea, and the postmenopausal stage, which is the third 
phase, begins when menopause is confirmed and lasts until old 
age (1). From a practical point of view, the term menopause 
globally refers to the aging process of the ovary and includes any 
period of peri-menopausal and postmenopausal in women (2).

The climacteric period can be associated with symptoms in 
four different classifications: 1- vasomotor vegetative symptoms 
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(e.g. hot flashes, night sweats, palpitations); 2- psychological 
symptoms (e.g. anxiety, depression, nervousness, insomnia, 
decreased libido, memory loss, melancholy, fatigue); 3- organic 
disorders (e.g. osteoporosis, cutaneous atrophy, urogenital 
atrophy, arthralgia, myalgia); and 4- metabolic disorders (e.g. 
obesity, arterial hypertension) (Table 1). The pathogenesis is 
related to a decline in sex hormone concentration, particularly 
the decrease in estrogens (3,4). Moreover, some factors such 
as genetic and lifestyle factors, psychological disposition and 
personal attitudes as well as educational background (5), have 
a key impact in experiencing menopause in the climacteric 
period in women (6). The average age of menopause is 51 
years (7), and the age of menopause remains constant in spite 
of the increased life expectancy in women, Therefore, with 
an increase in life expectancy, women spend about one-third 
of their lives after menopause and have problems caused by 
menopausal symptoms (8). As expressed by women, they 
consider menopause “the beginning of new phase of life”, 
“dissatisfaction with sexual acts” and “change in physical and 
mental health” (9). Thus, performing therapeutic interventions 
is essential to reduce the negative effect of climacteric 
syndrome on lifestyle.

Hormone replacement therapy (HRT) is the most extensively 
used treatment for the main symptoms of menopause, causing 
a 70-90% reduction of the symptoms (10). Although HRT has 
been the treatment of choice for climacteric syndrome for many 
years, uncertainty about its benefits and costs has emerged 
since the publication of the Women’s Health Initiative’s 
results (11). Many women prefer non-medical treatments for 
menopausal symptoms (12) and they are always concerned 
about the adverse effects and possible long-term health risks 
of HRT (13). Strong and convincing evidence exists indicating 
that the long-term risk of using estrogen and progestin to avoid 
postmenopausal diseases is much greater than its benefits (11). 
These results have challenged health providers to find alternative 
treatments for menopausal women (14). The evidence base for 
non-medical treatments is being increasingly examined with 
mixed results (4,13-22.) In addition, there has been considerable 
interest in developing effective nonmedical interventions to help 
women manage menopausal symptoms (4,17,19,23).

Considering the physical and psychological problems that occur 
in this period, it seems that non-medical therapies that help 
women to deal with their problems, particularly psychological 
therapies will be useful. Cognitive behavioral therapy (CBT) 
is one of the effective methods (24,25). Nowadays, CBT is 
used in the management of many conditions such as anxiety, 
depression, phobia, and stress (26). CBT-based psychological 
treatments were developed as treatments for menopausal 
disorders (21). This therapy helps people to think differently 
and due to this new thinking, they can confront undesirable 

events with more acceptable behaviors (27,28). In recent 
studies, it was shown that cognitive behavioral treatment, 
including psychoeducation, paced breathing/relaxation, and 
CBT could help women to manage symptoms such as HF/
NS, which was acceptable to women, showed promise in 
exploratory trials of individual and group CBT, and reduced the 
symptoms (14,17,29).

Various CBT methods (group, individual and self-help CBT) 
were implemented in the climacteric period in several trials on 
the health of women. 

The present systematic review aimed to compare the efficacy of 
various methods of CBT on the improvement of the climacteric 
symptoms.

Material and Methods

Search strategy

The current systematic literature review was performed using 
electronic databases such as PubMed, Scopus, Cochrane, 
Medline, PsycINFO, and Google Scholar. The search was 
performed from January 1990 to August 2018 by using the 
following related keywords in titles and abstracts (women 
OR female) AND (menopause* OR peri-menopause OR “post 
menopause”) AND (climacteric treatment OR therapy OR 
“cognitive behavioral therapy” OR CBT OR “psychological 
treatment symptom”) AND (“hot flashes” OR sweat OR anxiety 
OR depression OR insomnia OR “menopausal symptoms” OR 
“climacteric syndrome”).

Moreover, the reference section of relevant trials, systematic 
reviews and meta-analyses were manually checked to 
recognize the related trials missed by electronic database 
searches.

Two authors independently conducted the search and 
screened studies against the inclusion criteria; first, the authors 
independently extracted data and then checked the extracted 
data. Any discrepancies were resolved via discussion and 
consensus.

The following data were extracted with the use of PICOS 
criteria: population (e.g. sample size, women with natural 
menopause), intervention (e.g. various CBT methods: 
group, individual and self-help CBT, duration, length of 
program), comparison (e.g. non-CBT therapy group or no 
treatment control), outcomes (e.g. reported in the form of the 
improvement scores of climacteric symptoms), study design 
(e.g. RCT, clinical trial, quasi-experimental). Thus, the data 
were extracted and classified under the following headings in 
systematic tables (Table 1-4): author, country, year (to establish 
a historical timeline), study design, sample size, specifications 
of population, comparison condition, scale, intervention, and 
the main findings of the studies, which can be reported in the 
form of scores and changes.
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States, three from Iran, two from Spain, and one study from 
Switzerland.

Quality assessment 

In total, the six quality criteria were assessed for 15 studies. The 
lowest score was 1 (four studies), and the highest score was 5 
(three studies). The overall study quality was low, one study (6%) 
was rated with a high quality, six (40%) with a moderate quality, 
and eight (54%) with a low quality. The descriptions of the method 
were as follows: generation of the allocation sequence (sequence 
generation) was reported in zero studies; concealment of the 
allocation sequence (allocation concealment) was reported in 10 
studies; blinding of the main outcome assessment was described 
in only five studies; in 10 studies, description of drop-outs was 
observed; a power-analysis was conducted in nine studies, and 
four studies had no drop-outs. 

Features of CBT sessions

Generally, in these articles, the CBT sessions were held to 
improve the following climacteric symptoms, which from 

the highest to the lowest level, were as follows: hot flashes 
and night sweats (HF/NS), depression, anxiety, insomnia, 
nervousness, melancholy, myalgia, vertigo, fatigue, irritability, 
headaches, palpitations, paresthesia, dysesthesia, sleeping 
problems, cardiac symptoms, sexual problems, urinary 
symptoms, vaginal dryness, and joint and muscle pain. Table 1 
presents the classification of these symptoms.

As mentioned earlier, in general, we divided the studies into 
two general classifications in terms of the CBT method used 
(face-to-face and indirect), where the face-to-face method 
includes individual CBT and group CBT. Based on the studies 
reporting the individual CBT, this approach was conducted in 
the form of 4-6 sessions of one hour per 6-8 weeks. In general, 
group CBT sessions consisted of 4 to 16 sessions of 60 to 160 
minutes, usually held weekly, and women were in groups of 
4 to 12 people. All studies considering the self-help CBT as a 
subset of indirect CBT used a booklet and participants had 
to complete this protocol during a 4-week period, and two 
studies, in addition to the booklet, had 2-week telephone guide 
sessions.
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Inclusion and exclusion criteria

The inclusion criteria for entering evidence in the current 
systematic review included original and quantitative 
interventional studies in English or at least with an English 
abstract, which could offer adequate information regarding 
the impact of any kind of CBT methods on the improvement 
of menopausal symptoms, which were published in peer-
reviewed journals. Studies with randomized-control trial, clinical 
trial, experimental, semi-experimental, and pilot designs were 
entered and the subjects of the studies were healthy women in 
the climacteric period with normal menopause (not because of 
surgery) and receiving CBT for the treatment of the symptoms.

The exclusion criteria included the qualitative and quantitative 
interventional studies without numerical outcome data, 
and observational, cohort, case-control, cross-sectional, 
retrospective, and prospective studies were also excluded.

Screening

A total number of 1628 articles were identified and imported 
to Endnote X8, and after removal of duplicates (n=415), we 
screened titles and abstracts of the remaining articles (n=1213). 
After evaluating the inclusion criteria in remaining papers, the 
texts of 59 potentially relevant articles were fully assessed for 
more screening. These articles were evaluated for eligibility, 
and finally, 15 studies were entered in the current systematic 
review. 

Based on the type of CBT interventions, the entered studies 
were classified into two groups based on the type of CBT 
interventions; the first classification was face-to-face CBT, 
including individual and group CBT, and the second was 
indirect CBT, containing self-help CBT. In the indirect method, 
the support is provided by a professional therapist by telephone, 
email, or any other communication tools.

Quality assessment 

The quality of the studies was evaluated using the Cochrane 
Collaboration’s tool to assess the risk of bias in randomized 
trials by two authors independently (27). In addition, the tool has 
six criteria assessed in the entered studies, which are random 
sequence generation, allocation concealment, description 
of drop-outs, blinding of participants and personnel, power 
analysis, and intention-to-treat analysis or no drop-outs. One 
point was given for each criterion observed in each study. Based 
on this assessment tool, the quality of a study was evaluated 
as “high” when five or six criteria were observed, “moderate” 
when three or four criteria were observed, and “low” when 
fewer than three criteria were observed. Any disagreements 
between the two authors were discussed until consensus was 
reached and if any variation remained, it was settled through 
discussions with a third researcher.

Results

From all the related papers, based on the title and abstract 
screening, we can observe the inclusion criteria in 15 studies. 
Figure 1 represents a flow diagram of PRISMA.

Characteristics of the included studies

A total of 15 articles were published between 1996 and 2018. 
Among all the final articles, the designs of most studies (n=8) 
were randomized controlled trials (RCTs) (17,19-21,31-35), 
three were pilot studies (4,14,34), one of the remaining articles 
had a randomized clinical trial design (36), and two studies 
were clinical trials (33,35), we also have a quasi-experimental 
design in all the articles (23). Among the articles, two articles 
of Hassan (31) and Khoshbooii (32) were obtained from the 
findings of one study and had similar results.

Demographic characteristics of subjects

According to the total number of subjects in all entered studies, 
910 women were entered in the current systematic review. The 
sample size of the study population per study varied from 8 to 
140 women, and the age range of the participants in the articles 
was assessed from 35 to 71 years.

The women involved in these studies were fairly healthy, mostly 
married or cohabiting, and had at least one child. Educational 
level was divided between those educated up to lower than 
primary school education, and the majority had at least 
elementary education and housekeeping (4,17,19,21,34,35,37). 
All of the participants were employed in one study (36). In 
two studies, the demographic variables were not described 
completely (14,33). 

Methods of recruitment 

Six studies recruited participants from health centers (17,21,31-
33,35), three through Women’s Health Clinics (4,23,34), and 
five studies through general practices, breast screening clinics, 
menopause websites, and local newspaper advertisements 
(14,19,20,37,38), and finally, one study recruited participants 
from public and private sectors (36).

The following scales were used in the entered studies to 
assess the symptoms changes: Insomnia Severity index, BDI-II 
Questionnaire, Women’s Health Questionnaire, the Depression, 
Anxiety, and Stress Scale-21, Blatt’s Kupperman Menopausal 
index, Hospital Anxiety and Depression scale, HF/NS problem-
rating, Center for Epidemiologic Studies Depression scale, the 
Greene Climacteric scale, the Montgomery-Asberg Depression 
Rating scale, the Hamilton Anxiety scale, Menopause Rating 
scale, and the Hot Flashes Related Daily Interference scale.

The number of studies based on their countries included 
five studies from the United Kingdom, four from the United 
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Figure 1. PRISMA flow diagram
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Joint and muscle pain

Group CBT was successful in decreasing the initial score of 
joint and muscle pain up to 16%.

Myalgia, vertigo, fatigue, irritability, headaches, 
palpitations, paresthesia, and dysesthesia

Group CBT was unable to create a considerable decline in the 
follow-up score of each of them, separately (Table 3).

b. The effectiveness of the face-to-face CBT method

To evaluate this method, first of all, we will determine the 
impact of individual and group CBT approach according to 
Table 2 and Table 3 and our main findings mentioned above.

Individual CBT 

Only three studies referred to this method, and if we 
determine which symptoms can be improved by this 
approach, HF/NS, the frequency in the vasomotor cluster can 
be indicated. Individual CBT can have excellent effects on 
insomnia, which is classified in the category of psychological 
symptoms. The overall findings of this approach cannot be 
regarded because few studies have evaluated the effects of 
individual CBT (Table 2).

Group CBT

Since only group therapy was conducted on each of the 
vasomotor symptoms separately, we can conclude that group 
CBT could not be successful in treating most of the vasomotor 
symptoms, and it just improved hot flashes and cardiac 
symptoms among the seven symptoms of this classification. 
However, it can make the HF/NS rate better than with the other 
approaches.

Most of the psychological symptoms (except insomnia) had 
a greater improvement in the group CBT approach, and only 
vaginal dryness in the organic disorder category could be 
under the effect of group CBT, and most of them did not have 
significantly positive changes. Generally, group CBT was more 
effective on psychological symptoms (Table 3).

c. The efficiency of indirect CBT method

In this part, we examine the self-help CBT approach.

Self-help CBT

Self-help CBT approach has improved symptoms such as HF/
NS frequency and problem rating, but the individual approach 
is more effective. Also this approach had the same positive 
effect as individual therapy on insomnia (Table 4).

Discussion

Considering the many studies conducted to improve the 
menopause symptoms using group CBT, we can show that 
in general, the treatment group has more favorable effects 
on psychological symptoms. However, considering the fact 

that apart from group therapy, other approaches have not 
been applied to psychological symptoms and owing to the 
good effect of individual and self-help CBT in depression 
and insomnia, group CBT cannot be absolutely chosen as 
the best approach (31,32). Moreover, limited studies were 
conducted on individual and self-help CBT and most of 
them focused on HF/NS frequency and problem rating 
in each approach. Among these, individual CBT played a 
further role on HF/NS frequency, which due to the limited 
number of studies conducted using this approach, this part 
of our findings obtained from the results of one study cannot 
be generalized (17). Obviously, it is worth mentioning that 
group and self-help CBT also played a positive and similar 
role on HF/NS frequency, which resulted from more studies 
(33-38).

According to three articles comparing the different approaches 
(19,20,32), two studies compared the effects of group and 
self-help CBT on HF/NS frequency and problem rating. The 
group CBT treatment consists of psycho-education, stress 
management, paced breathing, and self-help CBT includes a 
self-help book that is learned during a four-week course and 
two phone calls made by a psychologist. Both of them, as 
already mentioned, indicated an almost equal effect of the 
two approaches; however, group CBT was somewhat more 
successful than self-help CBT (19,20), consistent with our 
findings.

In the study of Khoshbooii (32), the impacts of individual 
and group CBT on depression were compared with each 
other. The individual sessions are tailored to the needs 
of women and are flexible, but the general format of CBT 
sessions covered the main components such as psycho-
education, cognitive interventions, behavioral interventions, 
assigning homework, and relapse prevention. According 
to their findings, both approaches had the same effect on 
depression, and the effect of individual CBT was negligibly 
greater than group CBT (32). In addition, as mentioned earlier, 
both group and individual CBT had a positive and significant 
impact on depression but the findings from group therapy 
were more widespread (32,34,35), which could be a result of 
the alterations in the conditions of the samples, the number 
of treatment sessions, the content or the kind of follow-up 
in studies; therefore, group CBT cannot be considered a 
guaranteed approach, but if properly implemented, it can 
reduce up to 72% of the initial depression score; otherwise, 
it can only be up to 27% effective. Thus, the preliminary 
treatment approach for depression can be group CBT 
sessions held in good conditions.

Based on the findings of the present study, it can be concluded 
that if an individual has an insomnia problem, group CBT 
cannot produce a good result, but individual and self-help 
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Statistical analysis

To assess the effect of CBT methods on climacteric symptoms 
and to assess clinically meaningful individual change in 
symptoms, symptom changes scores were calculated as 
follows (mean difference):

For better a comparison between all the main results, and so 
as to not equalize the score before the treatment in the studies, 
we converted the MD score to a percentage. 
Accordingly, the number in the table in percentage form 
represents the decrease or increase in the severity of the 
symptoms after the treatment (compared with the initial 
score).

The Effect of CBT Methods on Climacteric 
Symptoms

a. The effect of evaluating each CBT approach on symptoms 
reviewed in studies (Table 2-4)

HF/NS  frequency

According to the findings;
Individual CBT was able to decrease the pre-test score of HF/
NS frequency up to 59% (Table 2).
Group CBT was successful in decreasing the initial score of HF/
NS frequency by 3.9-40% (Table 3).	
Self-help CBT made a decline in the baseline score of HF/NS 
frequency by 3.9-48% (Table 4).

HF/NS problem rating

Individual CBT caused a 33% reduction from the baseline score 
of HF/NS problem rating (Table 2).

Group CBT was able to make a 22-52% reduction in the pre-test 
score of HF/NS problem rating (Table 3).

Self-help CBT was successful in decreasing the initial score of 
HF/NS problem-rating by 20-52% (Table 4).

Hot flashes

Group CBT reduced baseline score of hot flashes by 11-57%.

Night sweats

Group CBT was not able to significantly reduce night sweats. 
In the study by Kefeer and Blanchard (14), group CBT reduced 
night sweats up to 41% in the immediate group, but the score 
was nearly doubled in the delay group (Table 3).

Depression

Individual CBT was able to make a 50-63% reduction in the pre-
test score of depression (Table 2).

Group CBT was successful in decreasing the initial score of 
depression by 27-72% (Table 3).

Anxiety

Group CBT was able to reduce baseline scores of anxiety by 
18-71% (Table 3).

Insomnia

Individual CBT caused a 73% reduction from the baseline score 
of insomnia (Table 2).

Group CBT could not only make a considerable failure in the 
baseline score of insomnia, but also caused a 19% increase in 
the pre-test score (Table 3). 

Self-help CBT was successful in decreasing the initial score of 
insomnia by 71% (Table 4).

Nervousness

Group CBT was able to make an approximately 18% reduction 
in the pre-test score of nervousness in women (Table 3).

Melancholy

Group CBT was successful in decreasing the initial score of 
melancholy up to 41%.

Cardiac symptoms

Group CBT could cause a 42% reduction from the baseline 
score of cardiac symptoms.

Sexual problems

Group CBT was able to make a 29% reduction in the pre-test 
score of sexual problems.

Vaginal dryness

Group CBT was able to reduce the pre-test score of vaginal 
dryness up to 29%.

Urinary symptoms

Group CBT was not successful in decreasing the initial score of 
urinary symptoms and the score in the follow-up period had a 
10% increase of baseline (Table 3).
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Table 1. The classification of the climacteric 
symptoms improved by CBT
Vasomotor 
symptoms

Psychological 
symptoms

Organic disorder

Hot flash Depression Myalgia

Night sweat Anxiety Urinary complaints

Vertigo Insomnia (sleeping 
problems)

Vaginal dryness

Headache Nervous Joint and muscle pain

Palpitation Melancholy

Paresthesia Fatigue

Cardiac complaints Irritability

Sexual problems
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Table 2. The efficiency of individual CBT on Climacteric symptoms 

Author/year/
country

Study 
design

Sample size
Specifications of 
population

Comparison 
condition

Scale Intervention Main findings

Nowakowski et 
al. (33)

Clinical 
trial

n total: 40 Mean age= 55±6.2  
 
Reported ≥ 1 nocturnal 
hot flash

MEC 
 
Pre and post 
treatment

1. ISI 
 
2.CES-D

MEC and CBTMI 
 
4 sessions 
50 minute 
over 8 weeks 
(Psycho-education 
cognitive interventions)

SX* Pre-treatment Post-treatment MD (%) p value

Insomnia severity

CBTMI 15±3.5 4±3.7 -11 (73%↓)

=0.003

MEC 16±4.2 10±5.0 -6 (37%↓)

Depression

CBTMI 16±9.0 8±7.4 -6 (37%↓)

=0.019

MEC 15±11.1 13±9.2 -2 (13%↓)

Khoshbooii 
(32)

RCT n total: 42  
n intervention: 20  
n control: 22

Age range: 41-55  
 
With a depression score 
between 21- 56

Control group  
 
Follow up periods

BDI-II  
 
Questionnaire

(I-CBT) 
8 sessions 
60 minute 
over 8 weeks 
 
Skills group information 
based on cognitive 
behavioral assumptions

SX* Pre- test Post test 4 weeks MD (%) p value

Depression

I 32.30±8.73 10.85±6.17 11.75±6.59 -20.55 (63%↓)

=0.001

C 34.09±8.34 32.77±6.92 33.77±7.17 -0.32 (0.9%↓)

Hunter et al. 
(29)

RCT n total: 61 
n CBT: 27 
n HRT: 19 
n control: 15

Age range 45-71 
 
Women who reported hot 
flashes (or night sweats) 
once a week or more 
frequently

CBT compare 
with HRT and no 
treatment control 
group (NT) 
 
Follow up periods 

1.Women’s 
Health 
Questionnaire 
 
2. A checklist 
for assessment 
of hot flashes

4 sessions 
60 minute 
over 6-8 weeks 
 
Relaxation, rhythmic 
breathing 
 
Cognitive-behavioural to 
cope with hot flushes

SX Baseline Monitor Post-treatment Follow-up MD (%) p value

HF/NS frequency

CBT 28.08±21.06 28.87±25.41 14.37±16.47 11.41±17.52 -16.67 (59%↓) <0.01

HRT 42.92±33.46 37.25±35.43 11.75±14.63 9.50±14.06 -33.42 (77%↓) <0.01

Control 24.19±19.65 22.19±18.14 23.19±16.26 20.07±17.87 -4.12 (17%↓) >0.05

HF/NS problem 

CBT 5.49±2.58 5.28±2.37 3.13±1.77 3.65±2.39 -1.84 (33%↓) <0.01

HRT 5.36±1.98 5.33±2.47 5.13±1.39 5.23±2.04 -0.13 (2.4%↓) >0.05

Control 4.21±1.83 3.32±1.63 3.82±1.71 3.82±2.23 -0.39 (9.2%↓) >0.05

*SX: The abbreviation of symptoms, MEC: Menopause education control, ISI: Insomnia Severity index, CES-D: Center for epidemiologic studies depression scale,                                       CBTMI: Cognitive behavioral therapy for menopausal insomnia, RCT: Randomized controlled trial, BDI: Beck’s depression inventory, I-CBT: Internet-based 
cognitive behavioral therapy, CBT: Cognitive-behavioral therapy, HRT: Hormone therapy

Face-to-Face CBT methods
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Table 3. The efficiency of group CBT on menopausal symptoms

Author/year/
country

Study 
design

Sample size
Specifications of 
population

Comparison condition Scale Intervention Main findings

Soori et al. (21) RCT n total: 76 
n intervention: 38  
n control: 38

Rage age: 47-57 
 
Rage of time passed from 
menopause: 1 to 4 years

Control group 
 
Pre and post treatment

DASS-21 6 sessions 
60 to 90 minutes 
Groups of 11 to 12 
women 
 
Relaxation, respiration, 
familiar with negative 
thoughts. To talk about 
the stress and discussing 
about them

SX* Pre-treatment Post-treatment 1 month later MD (%) p value

Depression

I 9.63±3.72 2.63±1.97 2.35±1.66 -7.01 (72%↓) <0.001

C 8.50±3.42 7.81±3.97 7.44±2.66 -1.06 (12%↓) >0.05

Larroy et al. (23) Quasi-
experimental

n total: 53 
n intervention: 28  
n control: 25

Age range: 42 to 55 Control group  
 
Follow up periods

1. BKMI 
 
2. HADS 

8 sessions 
120 minutes 
weekly 
Groups of 8 -10 women 
 
Psycho education, 
relaxation, exercise and 
nutrition, Kegel exercises. 
Sexual re-education, 
problem-solving

SX* Pre- test Post test MD (%) p value

Hot flashes
I 8.29±3.91 4.29±3.76 -4 (48%↓) <0.001

C 10.4±2.58 10.8±2.86 0.40 (3.8%↑) >0.05

Nervous
I 4.46±1.64 3.64±2.04 -0.82 (18%↓) <0.05

C 3.40±1.91 3.60±2.00 0.20 (5.8%↑) >0.05

Melancholia
I 2.14±0.93 1.25±0.84 -0.89 (41%↓) <0.001

C 1.68±1.18 1.60±1.19 0.80 (47%↑) >0.05

Anxiety
I 11.79±3.05 8.14±3.19 -3.58 (30%↓) <0.001

C 10.60±1.98 10.28±1.43 -0.32 (3%↓) >0.05

Depression
I 6.71±3.71 4.79±2.63 -1.92 (28%↓) <0.001

C 4.65±3.69 4.88±3.39 0.23 (4.9%↑) >0.05

Intensity of 
symptom

I 28.75±5.75 19.36±8.62 -9.39 (32%↓) <0.001

C 28.88±6.63 28.48±5.97 -0.40 (1.3%↓) >0.05

Norton et al. (20) RCT n total: 93 
n intervention: 48  
n control: 45

Mean age: 53.09±5.4 
 
18 years or older 
 
Having problematic HFNS

Control group 
 
Follow up periods

HFNS problem rating 
(HFRS)

4 session 
Weekly 160 minutes  
Groups of 6-8 women 
 
Received a relaxation/
paced breathing CD

SX Baseline 6 weeks 26 weeks MD (%) p value

HF/NS problem 
rating

I 5.87±2.28 3.75±0.76 4.54±0.8 -1.33 (22%↓)

=0.001
C 5.87±2.28

Not significant 
difference

Not significant 
difference

 

HF/NS 
frequency

I 63.15±49.24
60.67±1.61 
Small significant reduction

-2.48 (3.9%↓)

<0.05

C 63.15±49.24
Not significant 
difference

Not significant 
difference

 

Green et al. (34) A pilot study n total: 8 Age range: 40-60 Pre and post treatment 1. HFRDIS 
 
2. GCS 
 
3. MADRS 
 
4. The Hamilton 
Anxiety Scale

10 session 
Weekly 
160 minutes 
Groups of 4  
women 
Psychoeducation, 
cognitive, restructuring, 
relaxation, Behavioral 
modification for 
urogenital complaints 

SX
Pre-
treatment

Post-treatment MD (%) p value

Hot flash daily 
interference

39.8±12.4 16.9±9.5 -22.90 (57%↓) =0.01

Anxiety 19.8±6.0 12.8±6.7 -7 (35%↓) =0.00

Depression 6.9±3.6 4.6±4.1 -2.3 (33%↓) =0.04

Variety of 
menopausal 
symptoms

23.1±10.7 19.0±13.7 -4.1 (17%↓) =0.19

Ayers et al. (19) RCT n total: 93 
n intervention: 48  
n control: 45

Average age: 53.09 years 
 
Women having 10 or more 
problematic hot flaflashshes 
and night sweats (HF/NS) a 
week for at least a month

Control group  
 
Follow up period

Subscale of the 
HFRS

4 session  
Weekly 160 minutes 
Groups of 4 women 
 
Using PowerPoint 
presentations, a 
relaxation/paced 
breathing CD, and 
handouts

SX Baseline 6 weeks 26 weeks MD (%) p value

HF/NS problem 
rating

I 6.00±2.15 3.01±2.11 2.86±2.11 -3.14 (52%↓)

=0.001

C 5.79±2.76 4.97±2.44 4.18±2.45 -1.61 (27%↓)

HF/NS 
frequency

I 61.83±38.17 43.85±42.16 36.77±50.71 -25.06 (40%↓)
=0.004

C 56.69±50.43 49.67±48.55 44.05±45.18 -12.64 (22%↓)
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Table 3. Continued

Author/year/
country

Study 
design

Sample size
Specifications of 
population

Comparison condition Scale Intervention Main findings

Khoshbooii (32) RCT n total: 44 
n intervention: 22  
n control: 22

Aged range: 41- 55 
 
With a depression score 
between 21 and 56

Control group 
 
Pre and post treatment + 
follow up

BDI-II Questionnaire 16 sessions 
twice weekly 
160 minutes 
 
Psycho-education 
Cognitive Interventions 
Behavioral Intervention

SX Pre-test Post test 4 weeks MD (%) p value

Depression

I 33.95±9.64 12.04±5.89 12.63±6.41 -21.32 (62%↓)

=0.001

C 34.09±8.34 32.77±6.92 33.77±7.17 -1.13 (3.3%↓)

Larroy García and 
Gómez-Calcerrada 
(4)

A pilot study n total: 49 
n intervention: 21  
n control: 28

Range age: 43-56 Control group 
 
Pre and post treatment

1. HADS 
 
2.Kupperman and 
Blatt Menopausal 
Index

8 sessions 
weekly 
160 minutes 
 
Psycho education, 
relaxation, Kegel 
exercises, and problem-
solving techniques

SX Pre-treatment Post-treatment MD (%) p value

Anxiety
I 6.43±4.3 5.24±3.40 -1.19 (18%↓) <0.010

C 10.60±1.98 10.28±1.43 -0.32 (3%↓) >0.05

Depression
I 4.05±3.19 2.76±2.98 -1.29 (31%↓) <0.025

C 4.72±3.69 4.88±3.39 0.16 (3.3%↑) >0.05

Intensity of 
symptoms

I 14.14±7.03 11.24±6.47 -2.9 (20%↓) <0.030

C 28.88±6.66 28.48±5.97 -0.40 (1.3%↓) >0.05

Hot flashes
I Not significant difference   >0.05

C Not significant difference   >0.05

Paresthesia
I Not significant difference   >0.05

C Not significant difference   >0.05

Insomnia
I Not significant difference   >0.05

C Not significant difference   >0.05

Nervousness
I Not significant difference   >0.05

C Not significant difference   >0.05

Melancholy
I Not significant difference   >0.05

C Not significant difference   >0.05

Vertigo
I Not significant difference   >0.05

C Not significant difference   >0.05

Fatigue
I Not significant difference   >0.05

C Not significant difference   >0.05

Myalgia
I Not significant difference   >0.05

C Not significant difference   >0.05

Headaches
I Not significant difference   >0.05

C Not significant difference   >0.05

Palpitations
I Not significant difference   >0.05

C Not significant difference   >0.05

Dysaesthesia
I Not significant difference   >0.05

C Not significant difference   >0.05
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Table 3. Continued

Author/year/
country

Study 
design

Sample size
Specifications of 
population

Comparison condition Scale Intervention Main findings

Alder 2006 
Switzerland (35)

Clinical trial n total: 30 Ages ranged: 42-65 
 
Twelve (40%) were on HRT 
during the study period

Follow up periods 1. MRS 
 
2.HADS (German 
version)

7 sessions weekly 
90 minutes 
Groups of 4-8 women 
Relaxation techniques, 
breathing, Exercise 
for coping with sexual 
problem one follow-up 
group session 3 months 
after the intervention

SX
T1 
10 weeks 
before

T2 
before 
beginning

T3 
after last 
session

MD (%) p value

Hot flashes 4.3±2.2 3.4±2.0 2.6±1.7 -1.7 (39%↓) <0.01

Cardiac 
complaints

1.4±1.7 1.7±2.1 0.8±0.6 -0.6 (42%↓) <0.01

Sleeping 
problems

3.1±2.5 3.3±1.9 3.7±4.8 0.6 (19%↑) N.S**

Depressive 
mood

3.6±2.5 3.8±2.8 2.6±2.2 -1 (27%↓) <0.02

Irritability 3.4±2.2 4.1±2.5 3.2±2.4 -0.2 (5.8%↓) N.S

Reduced 
effectiveness

3.8±2.3 4.2±2.7 3.2±2.3 -0.6 (15%↓) <0.04

Sexual 
problems

4.8±3.1 4.3±3.2 3.4±2.7 -1.4 (29%↓) 0.06

Urinary 
complaints

1.0±1.3 1.4±1.4 1.1±1.2 0.1 (10%↑) N.S

Vaginal 
dryness

4.1±3.5 4.0±3.0 2.9±2.5 -1.2 (29%↓) <0.03

Joint and 
muscle pain

3.1±2.6 2.7±2.1 2.6±2.0 -0.5 (16%↓) N.S

Anxiety 7.7±4.5 8.2±4.8 6.2±4.2 -1.5 (19%↓) <0.01

Depression 5.8±4.4 6.7±5.4 4.7±3.9 -1.1 (18%↓) <0.02

Keefer 2005 New 
York (14)

Pilot study n total: 19 
n immediate: 11 
n delayed: 8

Mean age: 51.0±4.7 Follow up periods 1.The Women’s 
Health Questionnaire 
 
2. Daily vasomotor 
symptom diary

Participants were 
randomized into either 
immediate treatment or 
delayed treatment 
 
Immediate group 
treatment 8 sessions 
weekly 90 minutes 
Groups of 4-6 women. 
Psychoeducation, 
cognitive restructuring 
and paced respiration 
education

SX Pre-treatment Post-treatment MD (%) p value

Hot flashes
Immediate 65.63±71.06 37.81±58.44 -27.82 (42%↓)

=0.21
Delayed 66.54±60.63 58.75±95.13 -7.79 (11%↓)

Night sweats
Immediate 11.73±8.76 6.91±8.25 -4.82 (41%↓)

=0.09
Delayed 32.89±23.47 68.00±88.12 35.11 (>100%↑)

Distress rating
Immediate 3.78±2.22 2.59±2.71 -1.19 (31%↓)

=0.06
Delayed 4.86±1.48 5.15±1.60 0.29 (6.3%↑)

Problem rating
Immediate 4.42±1.97 2.72±2.79 -1.7 (38%↓)

=0.18
Delayed 9.17±12.97 3.83±1.78 -5.34 (58%↓)

Total 
vasomotor

Immediate 78.27±44.73 44.73±62.43 -33.54 (42%↓)
=0.01

Delayed 98.50±64.98 126.75±121.85 28.25 (28%↑)

GCS: The Greene Climacteric Scale, MADRS: Montgomery–Asberg Depression Rating Scale, HADS: Hospital Anxiety and Depression Scale,                                                        MRS: Menopause Rating Scale, *SX: The abbreviation of symptoms, **N.S: Not significant, DASS-21: The Depression Anxiety and Stress Scale, 
BKMI: Blat’s Kupperman Menopausal Index, HFNS: Hot flashes and night sweats, HFRDIS: The Hot Flash related Daily Interference Scale
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Table 4. The efficiency of self-help CBT on menopausal symptoms

Author/year/
country

Study 
design

Sample size Specifications of population
Comparison 
condition

Scale Intervention Improvement score

Hardy et al. (36) Multicenter 
randomized 
controlled trial

n total: 124 
n intervention: 
60 
n control: 64

Range age: 45-60 
 
Working women 
 
Having problematic HF/NS for at least 2 months

Control group 
 
Follow-up period

Hot flash 
rating 
scale as 
used in the 
MENOS2 
trial

Self-help cognitive behavior 
therapy 
 
The final SH-CBT intervention was 
an A5 sized, color booklet with 
instructions and four chapters 
(with information, exercises 
and homework tasks) to be 
completed over 4 weeks

SX* Baseline 6 weeks 20 weeks MD (%) p value

HF/NS 
problem 
rating

I 6.25±1.97 4.38±2.21 4.36±2.29 -1.89 (30%↓)
6w: p<0.001 
20w: p=0.01C 6.80±1.90 6.16±2.31 5.80±2.30 -1 (14%↓)

HF/NS 
frequency

I 53.13±34.34 40.59±26.03 34.28±27.62 18.85 (35%↓) 6w: p=0.01 
20w: p=0.05C 54.28±38.11 54.02±43.00 46.03±37.92 -8.25 (15%↓)

McCurry et al. 
(37)

A single-site, 
randomized 
clinical trial

n total: 106 
n CBT: 53 
n MEC: 53

Range age: 40-65 
 
With moderate insomnia symptoms [(ISI) score, 
≥12] and 2 or more daily hot flashes

MEC 
 
Follow-up periods

ISI score Telephone-based cognitive 
behavioral therapy 
 
Six CBT-I or MEC telephone 
sessions in 8 weeks 
 
Behavioral sleep plan Stimulus 
control instructions, behavioral 
sleep plan

SX Baseline 8 weeks 24 weeks MD (%) p value

Insomnia
CBT-I 15.6±0.8 5.7±1.3 4.9±1.2 -10.7 (71%↓) <0.001

MEC 16.8±1 12.1±1.4 9.4±1.7 -7.4 (46%↓) <0.001

Hot 
flashes

CBT-I -
Baseline 
-15.7±4.7

Baseline 
-22.8±5.9

-22.8 =0.03

MEC -
Baseline 
-7.1±7.5

Baseline 
-11.6±7.8

-11.6 =0.003

Stefanopoulou 
and Hunter (38)

RCT n total: 92 
n intervention: 
47 
n control: 45

Range age: 44-77 
age from 18 years or older 
 
With problematic hot flashes and night sweats (HF/
NS score >2) for at least 1 month and minimum 
frequency of 10 flashes per week

Control group 
 
Follow-up periods

HFRS Telephone-guided self-help 
cognitive behavioral therapy 
 
Women completed a Self-Help 
CBT intervention (booklet and 
relaxation/paced breathing CD) 
during a 4-week period. women 
also received one ‘guiding’ 
telephone call from a clinical 
psychologist two weeks into 
treatment

SX Baseline 6 weeks 3 month MD (%) p value

HF/NS 
frequency

I 55.52±38.34 37.85±30.33 28.54±27.55 -26.98 (48%↓)
=0.001

C 56.69±50.43 49.67±48.55 44.05±45.18 -12.64 (22%↓)

HF/NS 
problem 
rating

I 6.23±2.16 3.74±1.87 2.98±1.36 -3.25 (52%↓)

<0.0001

C 5.79±2.76 4.97±2.44 4.18±2.45 -1.54 (26%↓)

Norton et al. 
(20)

RCT n total: 92 
n intervention: 
47 
n control: 45

Mean age: 53.09±5.4 
 
18 years or older 
 
Having problematic HFNS (score >2)

Control group 
 
Follow-up periods

HFNS 
problem 
rating 
(HFRS)

Self-help cognitive behavior 
therapy 
 
The material in booklet form; 
and received a relaxation/paced 
breathing CD during a 4-week 
period

SX Baseline 6 weeks 26 weeks MD (%) p value

HF/NS 
problem 
rating

I 5.87±2.28 3.79±0.58 4.68±0.83 -1.19 (20%↓)
6w: p<0.001  
26w: p=0.001C 5.87±2.28 - -  

HF/NS 
frequency

I 63.15±49.24
60.67± 0.21 Small significant 
reduction

-2.48 (3.9%↓) Small 
significant

C 63.15±49.24 - -  

Ayers et al. (19) RCT n total: 92 
n intervention: 
47 
n control: 45

Average age: 53.09 years 
 
Women having 10 or more problematic hot flashes 
and night sweats a week for at least a month

Control group 
 
Follow-up periods

Subscale of 
the 
HFRS

Self-help cognitive behavior 
therapy 
 
Self-help CBT includes a self-
help book completed during a 
4-week period and two contacts 
with a clinical psychologist 
(one introductory session and a 
guiding telephone call 2 week 
into treatment)

SX Baseline 6 weeks 26 weeks MD (%) p value

HF/NS 
problem 
rating

I 5.84±1.93 2.96±1.76 3.07±1.93 -2.77 (47%↓)
6w: p<0.001 
26w: p=0.005C 5.79±2.76 4.97±2.44 4.18±2.45 -1.61 (27%↓)

HF/NS 
frequency

I 70.68±57.49 49.20±39.24 44.94±42.70 -25.74 (36%↓)
6w: p=0.668 
26w: p<0.05

C 56.69±50.43 49.67±48.55 44.05±45.18 -12.64 (22%↓)

GCS: The Greene Climacteric Scale, MADRS: Montgomery–Asberg Depression Rating Scale, HADS: Hospital Anxiety and Depression Scale,                                                        MRS: Menopause Rating Scale, *SX: The abbreviation of symptoms, **N.S: Not significant, DASS-21: The Depression Anxiety and Stress Scale, 
BKMI: Blat’s Kupperman Menopausal Index, HFNS: Hot flashes and night sweats, HFRDIS: The Hot Flash related Daily Interference Scale

Indirect CBT methods



J Turk Ger Gynecol Assoc 2019; 20: 178-95
Mollaahmadi et al. 

CBT methods and climacteric symptoms 195
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strategies in menopause women: a review. Iran Red Crescent Med 
J 2015; 17: e18944.

23.	 Larroy C, Marín C, Gutiérrez S. The effects of cognitive-behavioral 
techniques on hot flushes, depression and anxiety related to 
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approaches can reduce over 70% of the initial insomnia 
score. Furthermore, in a study by Keefer and Blanchard (14) 
the intervention group was classified into two immediate 
and delayed treatment groups in the case of assessing night 
sweats, depression, and total vasomotor symptoms. Treatment 
sessions were designed weekly and consist of education, 
relaxation training, and cognitive restructuring. In this regard, 
they reported a positive effect in the group with immediate 
treatment, but in the group whose treatment was delayed, the 
result was the opposite, and all of these three scores were 
increased. For example, the score for night sweats was more 
than twice the initial score. According to this finding, the start 
time of group therapy is noticeable, and if the treatment begins 
at a later stage, the result can be obtained in the opposite way 
(14).

Although in the study of Larroy García and Gómez-Calcerrada 
(4), the symptoms measured by the Kupperman and Blatt 
Menopausal index questionnaire separately did not have 
a significant alteration after group CBT, the total score 
represents a 20% decrease from the initial score, indicating the 
effectiveness of the group approach.

Study limitation

We were not able to perform a meta-analysis in the 
present study due to the alteration in the questionnaires 
used to measure the symptoms, and the difference in the 
implementation method, including the number of treatment 
sessions or the number of participants in the group meetings. 
Moreover, as a result of the low and moderate quality of most 
studies involved in this systematic review, more studies with 
high quality should be conducted in individual and self-help 
CBT approaches to measure the impact of these approaches 
on more varied symptoms of menopause.

It can be concluded that although the indirect method is more 
cost-effective, it has less impact than the face-to-face method, 
and if there are possibilities, it is better to use face-to-face 
approaches to achieve a better result. However, in countries 
with less facilities, self-help CBT (indirect methods) can be 
beneficial.
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As the reproductive technology advanced along with the improved outcome in cancer treatment demands implementing new fertility preservation, 
developing algorithms on fertility preservation requires tailoring for each society. Here, the authors attempt to modify the current medical 
literature on fertility preservation for the Turkish population. A PubMed search was conducted using the search term fertility preservation. Initially, 
280 items of literature were accessed. In the second evaluation, 126 articles were examined and 154 items were discarded due to the low quality 
of the literature. In the final round, only 68 publications that were the most relevant were found eligible for inclusion in this review article. In 
order to develop a more systematic national guideline, forming a multidisciplinary approach to create a web-based network would be the first 
step. Both physicians and patients will have open access to the information. This database should be linked to an international consortium to 
stay integrated and open for updating. The aim of this review was to evaluate the relationship between the current situation in our country and 
the developments in the world in light of the literature, and to establish infrastructure for the development of future approaches in our country. 
(J Turk Ger Gynecol Assoc 2019; 20: 196-207)
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Introduction

We, as doctors, must always keep in our minds the basic 
message from the Hippocratic Oath ‘primum non nocere’. 
However, every medical or surgical treatment carries certain 
degrees of side effects or complications, which may cause the 
deterioration of some functions while improving the others. 
Tremendous advances in medical diagnosis and therapy 
have increased the survival rates in children and young age 
women with malignancies. Thus, fertility preservation has 
become a must in the routine practice of oncology (1). This 

necessitates consultations with reproductive endocrinologists 

before and after the oncologic treatment (2). Developed 

countries started to arrange guidelines and established 

organizations and societies related to oncofertility and fertility 

preservation because the demand of consultation for fertility 

preservation became a serious matter. The Oncofertility 

Consortium (OC), supported by National Institutes of Health, 

was founded in 2007, and evolved as the largest organization 

for the improvement of fertility expectations of patients with 

cancer and medical professionals dealing with oncofertility 
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worldwide (3). Nineteen countries are involved in the OC but 
only 6 organizations actively contribute to the OC, the others 
remain inactive. FertiPROTEKT, a strong organization for fertility 
preservation in Europe, expanded the indications and added 
severe rheumatic diseases and social indications, and also 
developed strategies and guidelines and recommendations for 
those diseases (4). Indications for fertility preservation apart 
from oncofertility include premature ovarian failure due to 
genetic reasons and autoimmune disorders such as diabetes 
mellitus, thyroid dysfunction, Addison syndrome, myasthenia 
gravis, Crohn’s disease, lupus, and rheumatoid arthritis (5). 

Oncofertility can be defined as a new discipline hosting many 
medical and social disciplines, which aims to give cancer 
survivors an opportunity to preserve their potential to have baby. 
Fertility preservation comprises the efforts made to preserve 
the potential to obtain oocytes or embryos for future use by 
either surgical or medical methods in patients with cancer (6).

The current situation in Turkey is confusing. Turkey seems to 
be a member of the OC but it is not actively involved in OC 
activities. Oncofertility is an issue seems to have a place in 
gynecologic oncology and infertility congresses, but not more 
than that. There exists no official organization or society that 
deals specifically with fertility preservation. There appears to 
be no web-based program that to inform patients and medical 
professionals who deal with fertility preservation.

This review article aims to refresh the current knowledge on 
fertility preservation methods and to recommend what can 
be done in order to have a nationwide fertility preservation 
program in Turkey.

A PubMed search was conducted using the search term fertility 
preservation. About 280 items of literature were accessed 
and 126 of these literature items were subjected to a second 
evaluation. Sixty-eight publications were included in this 
review study.

Discussion 

Oncofertility is a multidisciplinary approach, and if it can 
be implemented in the same institution, it could be of great 
benefit. However, this is not a convenience that can always be 
present in all institutions at all times. Disorganization as well as 
detachment between the disciplines seems to be one of the 
fundamental problems related to the preservation of fertility. 
Another significant point is concerned with the evaluation 
of how much sensitivity physicians working in the field of 
oncology have. For this purpose, a pilot study conducted in 
the United States of America (USA) in 2009 revealed striking 
results. Sixty-one percent of the oncologists who participated in 
the survey stated that they always or most of the time explained 
the effects of oncologic treatments on fertility to their patients 
but 45% indicated that they did not refer their patients to an 

infertility specialist. The sensitivity of physicians who have 
previously attended a seminar on the subject matter of fertility 
preservation is higher than those who have never participated 
in such seminars (45% and 33%, respectively). Fifty-five percent 
of the physicians who participated in a seminar recommended 
the administration of a less aggressive chemotherapy, whereas 
this rate was determined as 29% for those who had not taken 
part in seminars. Patient attitudes, bad prognosis, and the 
immediacy required for the initiation of treatment seem to be 
the leading reasons why physicians are insensitive towards 
this issue. It is possible to consolidate the bridge between 
oncologists and infertility specialists further through increasing 
the number of training sessions as well as approaches that 
are geared towards enhancing sensitivity. Thus, fertility can be 
preserved in young patients with cancer whose survival rate has 
increased (7). A survey study conducted among hematologists 
in Turkey inquired about their attitudes and behaviors toward the 
preservation of fertility. Twenty-five physicians were contacted, 
and it was observed that all hematologists showed sensitivity 
towards fertility preservation; however, 8% of the participants 
stated that they were not aware of fertility preservation at all; 
76% pointed out that they did not have sufficient knowledge 
of the subject matter; 88% of the physicians who responded 
to the survey stated that they wanted to be informed more 
about fertility preservation; and 23% suggested that a written 
brochure or written resource would be required on this subject 
matter. All the participating hematologists agreed upon the 
recommendation that Turkish Hematology Association should 
prepare a guideline on the subject and a sessions on fertility 
preservation should be held at congresses on a regular basis 
(8). 

The differences in the physicians’ attitudes and behaviors 
pose an obstacle to the options for fertility preservation in 
cases where hematopoietic stem cell transplantation has 
been implemented. Accordingly, an invitation was sent to 
1035 physicians in the USA, and only 185 of the physicians 
responded to the 29-question survey. It was revealed that the 
responding physicians had awareness as to the preservation of 
fertility, and having discussions over fertility preservation made 
them feel better. Yet, it was found out that only 55% of them 
referred their patients to an infertility specialist. Sixty-three 
percent of the participating physicians pointed out that their 
patients were so ill that they were not in the position of being 
able to postpone the transplantation. It was also maintained 
that the patients had natural barriers such as already being 
infertile during the onset of the treatment (92%). The study 
revealed that the demographic attributes of the physicians, 
and their knowledge and perception on the subject matter had 
predictive significance with regard to referring patients for the 
preservation of fertility (9).
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Following a pilot study, Forman et al. (10) conducted a survey 
across the USA in 2010. They sent a questionnaire to oncology 
physicians three times in one year over the web- based 
SurveyMonkey system, requesting online responses from the 
participants of the survey. They received responses from 249 
physicians out of 1701 questionnaires sent. Ninety-five percent 
of the physicians said that they discussed fertility preservation 
with their patients. Even though 82% of the physicians stated 
that they referred patients to an infertility specialist, only half 
of those patients attended such a consultation. Thirty percent 
of the physicians stated that they acted in an indifferent way 
regarding fertility while planning the treatment. It was observed 
that gynecologic oncologists attached much more importance 
to fertility compared with medical oncologists. In a similar 
vein, gynecologic oncologists considered preserving fertility by 
planning less aggressive treatments. The rates of oncologists 
who refer patients in academic hospitals are much fewer 
when compared with gynecologic oncologists. According 
to oncologists, patients can take the chance of having a 5% 
reduction in their survival rates for the preservation of their 
fertility (10). 

New diagnoses and treatments emerge as a result of increasing 
genetic and epigenetic studies, as well as the revealing of the 
human genome (11). It is known that male infertility increases 
the risk of developing cancer in the future. The same applies 
for female infertility as well. Besides this, it is also thought 
that the medications used for female infertility may increase 
cancer risk. It is believed that infertility and cancer have 
common predispositions in terms of genetic and epigenetic 
aspects. Apart from these, common environmental factors 
also play a role in exacerbating these problems. Hanson et al. 
(12) studied that male infertility carries the risk of developing 
testicular cancer, bladder cancer, and thyroid cancer, as well as 
lymphoma and leukemia. The authors also observed that such 
a risk would also apply for their close relatives, concluding 
that a genetic common predisposing element triggered in 
germline cells could exist (12). Nagirnaja et al. (13) studied 
the genetic links between cancer and infertility, examining the 
known oncogenes and important genes in spermatogenesis. 
They inquired as to whether there was a link between these, 
having concluded that extensive genomic studies should be 
performed, and susceptible locations should be identified 
related to both infertility and cancer through germline scanning 
(13). James and Jenkins (14) determined that epigenetic 
changes in male infertility and cancer increase susceptibility 
for these two pictures. They also drew a conclusion through 
the two-hit hypothesis, that one epimutation causes infertility, 
while the other one leads to cancer. 

A significant increase in the life expectancies of patients with 
cancer at young age has been observed owing to the novelties 

in treatments. The most frequently seen cancer types among 
young individuals aged 15-24 years in Europe are Hodgkin’s 
lymphoma, testicular cancer, and malignant melanoma 
(15). The 5-year survival among young patients is over 90%. 
The most commonly observed forms of cancer seen among 
adults aged 25-49 are breast cancer, colorectal carcinoma, 
cervical cancer, and malignant melanoma (16). The most 
frequently encountered malignancy among those aged below 
35 years in the United Kingdom is breast cancer. Mortality 
rates in patients with breast cancer aged under 50 years 
have decreased significantly through the polychemotherapy 
approach. Nonetheless, aggressive chemotherapy and 
radiation therapy administrations are lamentably required 
for many frequently encountered cancer types, which may 
cause permanent damage of reproductive functions (17). This 
situation accompanies many others that have to do with quality 
of life, apart from the loss of fertility, including osteoporosis, 
depression, cognitive disorders, cardiovascular diseases, and 
sexual dysfunction. There is an increasing amount of interest in 
fertility preservation both among oncologists and also among 
reproductive endocrinologists and infertility specialists, which 
have brought about the production of many new treatment 
strategies. The preservation of fertility as a multidisciplinary 
approach was put on the agenda at the 2009 Evian Annual 
Reproduction Meeting (18). 

No evidence exists as to the direct impact of cancer on the 
reproductive system, yet treatments thereof may bring about 
adverse effects in several locations. For instance, in cases 
where the entire body is exposed to radiation therapy during 
childhood with doses of 14-30 Gy, it is known that uterine 
growth and development slows down (19). Administration of 
uterine radiation therapy during childhood and the young youth 
period causes an increase in the frequency of miscarriage and 
intrauterine growth restriction in the future (20). The risks of 
acute ovarian insufficiency, premature ovarian insufficiency, 
premature menopause, low ovarian volume, and being of 
low weight in newborn babies were observed to be increased 
among patients with cancer who were exposed to radiation 
therapy and/or chemotherapy administered with alkylating 
agents (21). As for chemotherapy and radiation therapy, the 
target cells in the ovary are follicular, and this causes a huge 
amount of reduction in the follicles. In adddition, based on this 
situation, endocrine and reproductive functions deteriorate. 
The decreased primordial follicular pool raises the probability 
of ovarian insufficiency and premature menopause probability 
(17). The lethal dose for primordial follicles is 2 Gy (22). The 
gonadotoxic medication impact in the ovary causes a vicious 
cycle and follicle-stimulating hormone (FSH) release increases 
because the breakdown of primordial follicles reduces the 
secretion of estradiol and inhibin, which in turn leads to more 
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follicles entering the cohort, causing much more follicular 
damage as a consequence (23). This point reveals that more 
sensitivity is required to be shown in the approach towards 
women with regard to the preservation of fertility. Premature 
ovarian insufficiency emerges at later ages and persistent 
amenorrhea is accepted as a marker of ovarian insufficiency 
(24). Checking the number of antral follicles (AFC) and 
antimullerian hormone (AMH) concentration before the 
initiation of the treatment and conducting follow-ups in the 
post-treatment period can be used as a marker for the detection 
of the harm of gonadotoxic treatment (25). 

Radiation therapy and chemotherapy administered to the pelvic 
or spinal location is gonadotoxic and toxicity is concerned 
with either the mode of treatment or the relevant dose of the 
treatment (26). Chemotherapeutic agents are generally used in 
combination so as to benefit from their synergic effects and to 
achieve a more effective result on the tumor. The agents known 
to be the most gonadotoxic are those with an alkylating agent, 
which increase the cyclophosphamide toxicities in taxanes 
used in adjuvant treatments (27). Radiation therapy-induced 
damage is based on the dose, area of treatment, and frequency 
of its administration (20 Wallace 2005).

The highest gonadotoxicity is seen in cases when intensive 
combined chemotherapy and entire body radiation therapy 
are applied prior to bone marrow transplantation, in cases of 
metastatic Ewing sarcoma and soft tissue sarcoma, as well as 
in Hodgkin lymphoma in which alkylating agents are used (28).

Preservation of fertility should be recommended to young 
patients with cancer as early as possible; however, cancer 
treatment may take precedence over fertility preservation 
most of the time (29). It is recommended that patients should 
be consulted by an infertility specialist who should inform 
the patient accordingly so as to clarify the issue of fertility 
preservation (30). If there is the possibility and ample time for 
medical treatment, it could be tried out. If no such opportunity 
is present, then fertility-preserving cancer treatments should 
be considered. Fertility remains intact if medical treatment is 
administered in endometrial cancer or conservative modes 
such as radical trachelectomy are administered in the early 
phase of cervical cancer. Despite this, protection of the gonads 
from pelvic radiation and storage of the gametes and embryos 
should also be considered as alternative options (29,31). 

The new oncology treatments provide the chance of leading 
a normal life to an increasing number of patients with cancer, 
particularly young patients. Such treatments also confer the 
opportunity of having children. Correspondingly, increasing 
achievements in assisted reproductive techniques (ART) have 
also boosted hopes, and the belief that cancer-induced and 
cancer treatment-induced infertility can be solved through 
medical approaches has been conceived. A significant 

proportion of young patients with cancer state that they cannot 
find the opportunity to discuss fertility sufficiently; some 
attribute this to cancer, whereas others attribute this situation 
to the scarcity of time (29,32). Most of the time, it is too late. 
Moreover, recommendations related to fertility preservation 
are often offered in an inappropriate manner and this overlaps 
with the period when the patients are overly confused with 
regard to their cancer treatments. This destabilizes the patients 
as a consequence. In some cases, a number of choices such 
as removing the ovarian tissue, breaking it up and implanting 
it under the skin have been developed; however, it has been 
observed that the right differentiation has not been made in 
terms of the presentation of these options. What is more, such 
works have been popularized dramatically by the media before 
the scientific findings have been revealed (33).

Freezing the ovarian tissue, urgent in vitro fertilization (IVF),  
in vitro maturation (IVM) and ovarian suppression by 
gonadotropin-releasing hormone (GnRH) analogues, and 
random start ovarian stimulations can be used as several 
methods for the preservation of fertility (34,35). An important 
issue worth taking into consideration at this point is the 
necessity of having an immediate discussion about two 
matters, which are cancer and the preservation of fecundity. 
It is for this reason that cancer and fertility-preservation 
matters need to be managed by adopting a multidisciplinary 
perception, putting forth all the possible choices and then 
determining the most appropriate approach. What is desired 
indeed is to form a “task force” in local medical committees 
that are competent in cancer and fecundity. For such local 
committees to be formed, it is necessary that organizations that 
are capable of administering all the aforementioned fertility-
preserving approaches exist. There are insufficient numbers of 
centers on IVM and this situation seems to be a deficit. One of 
the important functions of task forces is that they closely follow 
studies on fertility preservation. 

It is required to set the priorities and decide on whether to have 
a narrow or broad dimension for the formation of a committed 
“task force”. A task force with an inadequate dimension would 
fail to satisfy offering services, and a broad task force would 
experience difficulties in offering treatment options with a 
required level of sensitivity due to their increasing work burden. 
A sample study for such a task force was put into practice 
in Switzerland, in a French-speaking region of the country. 
An area with 1.5 million residents was chosen to be the pilot 
region (36). The number of patients with breast cancer (the 
most frequently encountered type of cancer that develops in 
one year and is seen among young women) was calculated. 
The results showed that 115 new patients among the age group 
below 45 years in such a population density emerged every 
year. Assuming that discussions about fertility preservation are 
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made with the 50-70% of the young patients with cancer, it has 
been foreseen that the task force could only have contact with 
60-85 of the patients. With the premise that patients with breast 
cancer account for 40% of young patients with cancer, it can be 
predicted that the total number of patients that the task force 
can see per year would be between 15 and 210 patients (when 
1.5 million people are taken as the basis). Based on such data, 
it was concluded that such numbers could be at the threshold 
of low numbers for IVF centers, and the ideal target population 
density should be between 2-7 million in this regard (33). 

At this point, this question may be addressed: do such patients 
become completely infertile or could they have a chance of 
spontaneous pregnancy? 

The possibilities of natural conception through fertility-
preservation approaches should be discussed with all patients 
with cancer. It is also important to act in line with the cancer 
type. As a general principle, it is known that primordial follicles 
are more resistant to chemotherapy compared with developing 
follicles. This situation also provides an explanation for the 
fact that patients menstruate 6-9 months after chemotherapy 
treatment. This period overlaps with the new development 
phase of primordial follicles from the primordial follicle pool. 

Hematologic malignancies and particularly Hodgkin lymphoma 
come to mind when young age cancers are at stake; however, 
breast cancer appears to be the mostly encountered cancer 
during the reproductive period (at 13% during the reproductive 
period of a person) due to its prevalence (37). It is possible 
to observe spontaneous pregnancies following breast cancer 
treatment owing to the nature of the chemotherapies used in 
breast cancer. For this reason, it is of importance to bear in 
mind the high probabilities of conception in patients with breast 
cancer prior to identifying the fertility-preserving approaches. In 
addition to this, the fact that there will be a difference between 
menstruating and fertility periods should not be disregarded. 
Thus, checking AFC and AMH before cancer treatment and 
performing a reevaluation after the treatment can ensure the 
revealing of the dimension of ovarian reserve loss (38). 

Despite having such possibilities, it is quite difficult to know 
who would be able to become pregnant and who would not 
be able to do so. However, ensuring fecundity is possible only 
through conception. Furthermore, chemotherapy agents that 
are used could have long-term effects and they may lead to 
infertility or menopause (39).

Ovarian functions and fecundity ameliorate following 
chemotherapy in breast cancer cases. It is generally seen in 
women in their 30s and there is a 3-6 week period between 
surgery and chemotherapy. For these reasons, the possibility 
of performing urgent IVF in the intermittent period emerges. 
Thus, it is important to avoid oophorectomy and the grafting of 
ovarian tissue as far as possible for patients in this age group, 

particularly in cases of breast cancer. Unilateral oophorectomy 
may cause FSH increase and premature menopause in patients 
in their 30s (40). Instead, administration of an urgent IVF and 
embryo freezing procedure could be opted for. In this period 
of 3-6 weeks, using aromatase inhibitors in ovarian stimulation 
also increases the probability of retrieving eggs and reduces 
exposure to estrogen (41). Another point to be paid attention to 
is that such an administration can be performed only on cases 
in which the patient first underwent surgery, and afterwards 
received chemotherapy. For patients with administration of 
neoadjuvant chemotherapy and subsequent surgery, such a 
treatment would not be preferred. 

Current strategies for fertility preservation in 
females

According to the data of the American Cancer Society, it is 
predicted that new cancer diagnoses were made for 790,000 
women in 2012 (42). Eighty-three percent of the women aged 
below 45 years who were diagnosed as having cancer between 
2002-2012 maintained their lives (43). The treatment of many 
types of cancer in the reproductive period of an individual 
involves either the removal of reproductive organs through 
surgery or the use of cytotoxic medications that partially or 
entirely affect the reproductive functions. Ovaries act as the 
target organs for cytotoxic treatments, and primordial follicles 
are affected directly by these treatments (44). The primary 
reasons why ovarian insufficiency develops after cancer 
treatments are dependent on the ovary reserve of the patient 
prior to the onset of the treatment, the dose of the treatment 
agent used, and its duration (45). Entire ovarian tissue freezing, 
ovarian cortical tissue freezing, ovarian transplantation, oocyte 
and embryo freezing, as well as using GnRH analogues 
happen to be several treatments planned. However, the 
treatment approach recommended by the American Society for 
Reproductive Medicine is the cryopreservation of the oocytes or 
embryos that are obtained by IVF (46,47). Other approaches are 
still regarded as experimental treatments. Controlled ovarian 
stimulation (COS/COH) is an approach of treatment that is 
preferred owing to its high success and efficacy rates (48). Many 
patients start their treatment without receiving any consultation 
about fertility preservation despite the time elapsed. Afterwards, 
cancer survivors have expectations about fertility. In the above 
parts of this review, the treatment choices for patients who are 
consulted and have contact with reproductive endocrinology 
and infertility specialists have been presented. Another point 
in question is how can patients who have expectations about 
fertility be treated after their targeted cancer treatments have 
proved to be successful? Cases of targeted cancer therapy 
enable the maintaining of cancer treatments while being able 
to sustain fertility-preserving approaches. 
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Freezing oocytes or embryos could be used for postpubertal 
patients and patients who are married. The possibility of 
performing this procedure is dependent on the following 
factors: the existence of an IVF center, having the competency 
of performing ovarian stimulation to patients with cancer, 
and being experienced in good embryo development and 
cryopreservation. This approach is no longer considered 
to be experimental (46). Data related to the egg freezing of 
patients with cancer and their pregnancies after treatment are 
highly limited. In recent years, randomized controlled studies 
in which pregnancies achieved through oocyte vitrification 
were compared with fresh oocyte embryo transfers reported 
that similar results were obtained in terms of implantation 
and pregnancy rates (48-50). For the time being, ovarian 
stimulation for the embryo or mature oocyte freezing is 
considered to be the most appropriate strategy for attaining 
pregnancy. This can be attempted if the following conditions 
are present: the patient does not have a situation that would 
prevent the collection of oocytes, there is available time for 
ovarian stimulation, the patient has a medical condition 
that is fit for this procedure and it is safe to perform ovarian 
stimulation. The most important problem at stake is that the 
patient is not on her menstrual period and the possibility 
that the treatment may cause delay. The AFC, AMH, and FSH 
levels have importance in determining the gonadotropin 
dose to be used (51). Short-term gonadotropin antagonist 
treatments could be preferred. However, in a situation where 
menstruation does not start, a mode of treatment independent 
of the menstrual cycle and that is even on luteal phase can 
be planned through random start protocols in order to avoid 
time loss (52,53). By taking into consideration the fact that 
the patients have the possibility of receiving treatment for 
themselves only, the most suitable treatment choice should 
be administered. On the other hand, it is important to avoid 
OHSS. The use of agonist triggers in antagonist cycles could 
be of benefit to serve this purpose (54).

Medical or surgical treatments can be performed conservatively, 
particularly for early phase tumors and borderline tumors in 
women; thus, fertility is preserved in this way. 

For patients to whom local pelvic radiation therapy will be 
administered, as a result of ovarian transposition operation, 
the ovary can be detracted from the area where radiation 
therapy will have impact. In this way, it could be possible to 
preserve fertility. If it is planned to collect eggs following such 
an operation, transabdominal collection would be more apt. 

All the treatments conducted for the purpose of fertility 
preservation other than those already specified are considered 
to be experimental treatments, this is particularly the case in 
the USA. Treatments that fall into experimental categories are 
stated below: 

a. Ovarian tissue freezing 

b. In vitro oocyte maturation (IVM)

c. Ovarian suppression by GnRH analogues 

In some specific cases, there may exist an available time 
interval following the surgery of the patients, this time 
frame extends up until postoperative chemotherapy. For 
example, in patients with breast cancer who have undergone 
lumpectomy or mastectomy, there is a long period of time for 
chemotherapy following the surgery. The major concern here 
is the hypoestrogenic effect that will be induced by ovarian 
stimulation and also the emergence of adverse effects in 
the course of the disease due to ovarian stimulation. It is for 
this reason that gonadotropins can be used along with an 
aromatase inhibitor on such patients rather than being used 
alone (55). Similarly, the administration of bilateral prophylactic 
salpingo-oophorectomy (BSO) could be recommended for 
patients who are BRCA mutation carriers (56). Ideally, BSO 
should be performed after fertility comes to an end; however, 
there are alternative options for such patients such as the 
intermittent collection of oocytes and freezing the embryo 
or oocytes. In addition, PGD could be administered on these 
patients in the future, and through embryo transfer with the 
BRCA mutation discarded, it would be possible to prevent 
passing on the mutation to subsequent generations. Ovarian 
tissue transplantation is not recommended to BRCA mutation 
carriers. 

Hematologic malignancies pose a serious problem to fertility 
preservation considering the thought that the course of the 
disease is severe and even a minor surgical intervention could 
cause a serious deterioration in the blood picture. Furthermore, 
even if the ovarian tissue is removed and can be transplanted 
subsequently, it is important not to overlook the probability 
that leukemia might be implanted once again through this 
tissue (57,58). Even though patients with lymphoma are 
more appropriate for fertility preservation, consultation is 
not recommended that much at the beginning because the 
treatments administered have minor gonadotoxic effects. For 
this reason, referral of patients in hematologic malignancies is 
done in cases of recurrence, or after chemotherapy or induction 
treatment, or prior to stem cell transplantation. Thus, patients 
have already started gonadotoxic treatment in hematologic 
malignancies (59). 

The most sensitive patient groups in fertility preservation 
are children and adolescents. The determination of the 
appropriate strategy for these patients should be considered 
very carefully. It is harder to talk about this issue with patients 
and their families than one might anticipate. Besides this, 
fertility-preserving infrastructure does not exist or fails to be 
sufficient in children’s hospitals. It is possible to perform oocyte 
collection in postpubertal girls aged below 18 years. This option 
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is also possible for peripubertal adolescents. IVM can also be 
recommended to such population. 

Other indications for fertility preservation 

Fertility preservation is not only restricted to patients with 
cancer but can also be used in some other medical conditions 
(60). The indications of fertility preservation other than cancer 
are listed below:

a. Premature ovarian failure (POF),

b. Chromosomal and genetic abnormalities (Turner syndrome, 
47, XXX, Fragile X GALT enzyme or FSH receptor mutation),

c. Autoimmune diseases (thyroid, polyglandular, multiple 
endocrine),

d. Environmental factors (malaria, varicella, Shigella may cause 
POF),

e. Surgical menopause (benign ovarian disease, prophylactic 
oophorectomy),

f. Cytotoxic agents for hematologic and autoimmune diseases,

g. Postponing fertility/social indications.

Fertility preservation strategies in males

When compared with female cases, fertility preservation 
in males is slightly easier. Sperm freezing does not require 
any treatment beforehand, it does not cause time loss for 
the patient, and it is a simple procedure of giving a sample, 
which is also repeatable. Sperm cryopreservation is a 
male fertility-preservation method that is recommended 
on standard basis. It is important that semen samples have 
already been retrieved prior to chemotherapy and radiation 
therapy. At least 3 samples of semen are to be taken ideally 
and the storage should be performed by using many vials for 
the cryopreservation procedure. It could be hard to provide 
samples in young adults so it is important that they give the 
sample in an environment that is peaceful and comfortable. 
There are other challenges regarding the provision of sample, 
which are anxiety, fatigue, pain, additional morbidities, 
neurologic problems, diabetes mellitus, and hypogonadism. 
In such cases, the following approaches are recommended to 
be used to obtain samples: 

a. Phosphodiesterase type 5, which is generally used in erectile 
dysfunction, but it is preferred in situations where giving sample 
is challenging (61),

b. Penile vibratory stimulation,

c. Electroejaculation, 

d. Retrograde sperm collection and cryopreservation, 

e. Cryopreservation of sperms obtained by surgery. 

GnRH analogue treatment and the storage of testicular tissue 
from the prepubertal period for male fertility preservation are 
still considered to be experimental (62,63). 

When the effects of cancer on male fertility are analyzed, 30% of 
patients with testicular cancer demonstrate semen anomalies 
at the onset. Interestingly enough, semen problems at such a 
scale are also seen in patients who encounter other types of 
cancer at a young age. In a study conducted on 158 patients 
(aged 16-52 years) with Hodgkin lymphoma, it was revealed that 
111 (70%) patients had degeneration in their semen parameters 
(64). Germinal epithelium is a highly sensitive tissue, and it is 
chemo-radiosensitive (65). Major subfertility is observed in 
cases where alkylating agents and radiation therapy are used. 
In radiation therapy administered with a dose that exceeds 
4Gy, permanent fertility loss, namely sterility, is observed (20). 
Moreover, sperm tests, which show a downward trend within 
a period of 3-6 months after chemotherapy and radiation 
therapy, may start to get better slowly. When 2 years elapse 
following the treatment, spermatogenesis relapses in several 
phases with a probability of 97% and 94% after chemotherapy 
and radiation therapy, respectively (66). Azoospermia develops 
with a rate 59% in patients who are treated due to lymphoma, 
and its relapse duration is much longer (45 months) (67). 
Testicular somatic cells, namely Sertoli and Leydig cells, are 
more resistant than germ cells. However, alkylating agents 
or agents similar to those may affect sperm production by 
damaging these cells (Figure 1, 2) (68).

Setting up a nationwide fertility preservation/
oncofertility program in Turkey: 
Recommendations

The following recommendations have been put forth for 
preserving fertility and the efficacy of the oncofertility system 
concerning adolescents and young patients with cancer: 

a. Dissemination of information, knowledge, training and 
available data,

b. Developing relations with the external centers, and being 
in contact with all the oncology units, family physicians, and 
nurses in places where multidisciplinary approach does not 
exist,

c. Establishing male-female fertility-preservation consultations 
and psychosocial support mechanisms through an internal 
referral system, 

d. Generating referral forms, enabling the admission of patients 
from internal referral systems in other places,

e. Internal and external referral systems should keep in contact 
with one another periodically, hold meetings, and also perform 
professional updates, 

f. Have robust database software, 

g. Determining multimodal approaches that would offer 
maximum benefit, and physicians having discussions about 
these matters with their patients,
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It is also very important to develop a record system related to 

fertility-preservation approaches administered to patients with 

cancer. It is recommended that such records be registered 

together with general records where ART data are collected 

across the country. The treatment approach administered on 

cancer type, rates of taking a baby home, and spontaneous 

pregnancy rates in similar cases are suggested to be noted in 

such records. Local fertility foundations should be involved in 

lobbying activities along with medical associations and Ministry 

of Health. 

h. There should be liaison/contact points that serve the 

communication needs of the patients so that they can achieve 

results in a timely manner by accessing the points easily and 
also establishing prompt contact with the relevant physicians. 
Local task forces are also recommended to be established for 
this purpose. 

i. Oncologists, reproductive endocrinologists, urologists, and 
surgeons competent in gonadectomy are required to act as 
part of an interdisciplinary medical team. 

j. As the most important arm of this matter, centers of assisted 
reproductive techniques (IVF centers) that are competent and 
experienced in the area should exist. Such centers are expected 
to be qualified in fertility-preservation methods, stimulation 
protocols, oocyte freezing, embryo freezing, and IVM. Further 
competence is also required in regard to the freezing of 
both sperm and testicular tissue. There are directives in our 
country regarding sperm, egg, and embryo freezing. Ideally, 
these centers would be able to perform ovarian and testicular 
tissue freezing procedures even in prepubertal patients whose 
informed consent have been obtained. Such procedures are 
still accepted as experimental, however. 

k. The support of mental health professionals should be taken 
in order to overcome the difficulty experienced by young adults, 
children or premenopausal patients when they are to make a 
decision. By performing genetic consultations, patients should 
be informed about passing the current disease on to the next 
generation genetically. One of the most crucial issues is making 
the financial situation clear and obtaining financial consultancy 
for this process, for which the government does not grant aid. 
In this way, approaches that will help to curtail costs could be 
identified. 

l. Interdisciplinary collaboration is of crucial importance 
in fertility preservation. Patients should be referred to a 
competent reproductive endocrinologist or urologist after 
having a thorough discussion on the situation of the patient. 
If possible, all patients, including those at premenopausal 
age and adolescence, should undergo such a mechanism of 
referral. This is highly important so as to identify the optimal 
treatment and arrange the timing for fertility preservation. It is 
also important to eliminate legal and ethical problems along 
with professional arrangements. 

m. When patients are referred to a reproductive endocrinologist, 
it is important to discuss at length all the medical and surgical 
options available for the preservation of fertility. It is also vital 
to talk about the existence of alternative treatment approaches 
such as donation and adoption, which are not legal in our 
country. The current situation of the patient should definitely 
be taken into consideration as to the decision. It may not be 
deemed appropriate to present matters related to fertility 
preservation to an individual who is too ill to be treated. The 
potential safety of future pregnancy after cancer treatment 
should be explained to the patient. Patients whose gametes 

Figure 1. Decision tree for male oncofertility patient (with 
the permission of Theressa K. Woodruff) 
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and embryos are planned to be frozen should definitely be 
advised to go through scans for infectious diseases. Concerning 
patients who make the decision of freezing gametes, embryo, 
and tissue, what might lie ahead in the event of the death of 

the patient should also be discussed. This discussion should 
also be documented and recorded. If there is available time, 
patients are recommended to meet physicians, nurses, and 
mental counsellors. 

J Turk Ger Gynecol Assoc 2019; 20: 196-207

Figure 2. Decision tree for female oncofertility patient (with the permission of Theressa K. Woodruff) 
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Further recommendations for a nationwide 
fertility preservation program

1. This organization must be controlled with a registration 
system by the Ministry of Health of Turkey.

2. It is recommended to be a part of the OC in a country-based 
program.

3. A web-based program should be implemented with the aid 
of the OC.

4. Societies related to oncofertility may be recommended 
to organize annual meetings to upgrade the knowledge 
concerning oncofertility and fertility preservation.

5. A nurse training program may be initiated by the Ministry of 
Health.

6. IVF centers experienced in IVM and ovarian tissue freezing 
need to be recognized and regionally selected centers and 
their staff must be trained for IVM and ovarian tissue freezing 
in order to establish regional centers for tissue and gamete 
freezing.

7. A multidisciplinary approach including oncologists, 
reproductive endocrinologists, embryologists, genetic 
specialists, radiologists and specialized nurses and social 
workers should be arranged for proper fertility preservation 
counselling.

8. Internationally accepted ovarian stimulation regimens 
should be implemented for IVF protocols.

9. Periodical multidisciplinary team counselling linked with 
task forces or satellite hospitals to manage the oncofertility 
patients in an appropriate manner.

10. Annual reports of the whole country together with 
registration of every single patient from the centers to the 
health ministry registration system.

11. Standardization of documents derived from the sources of 
OC should be carried out.

Concluding remarks 

Although there are centers dealing with oncofertility and fertility 
preservation individually, there is a strong necessity to have a 
nationwide registry that gathers all information from selected 
and accredited centers disseminated across all major regions 
in Turkey. For this, a colaborative study should be started with 
oncology societies, gynecology, and infertility societies, and of 
course the Society of Clinical Embryology, which may then be 
connected to the global Oncofertility Consortium to develop 
new strategies together with already experienced world centers 
that have been dealing with fertility preservation voluntariliy for 
many years.
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What is your diagnosis?

An adolescent girl aged 16 years presented to the emergency department with features of shock. She had severe pallor with feeble 
pulse of 120/min, blood pressure: 80/40 mm Hg, respiratory rate: 22/min, peripheral capillary oxygen saturation (SpO2): 98%, and 
urine output was almost nil. Initial resuscitation was performed. The history could not be elicited from the patient herself. Her 
relatives revealed that she had a 4-month history of amenorrhea along with pain in the abdomen and bleeding per vaginum for the 
last one day. A urine pregnancy test was positive. The parents denied any history of pill intake or surgical procedures for termination 
of pregnancy.
The abdominal examination was within normal limits. There was no guarding, rigidity, tenderness or any palpable mass felt. 
Bleeding was present on local examination. A gentle vaginal examination revealed a 6x6 cm smooth, tender, round mass in the 
vagina, the cervical rim and uterus could not be felt. The patient did not allow a proper examination because it was very painful. An 
urgent blood investigation was suggestive of hemoglobin of 6.9 gm%, total leucocyte count: 28,000/cumm with normal coagulation 
profile. The patient was planned for examination under anesthesia (EUA).
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Answer

The patient was taken to the operation room for EUA in view 
of the uncertainty of diagnosis and hemodynamic instability. 
Informed and written consent was obtained for EUA along 
with emergency laparotomy if required. The remote possibility 
of hysterectomy was also explained. EUA was suggestive of 
second-degree uterine inversion, tissues were edematous and 
bleeding was present (Figure 1), the fundus of the uterus was 
not palpable on manual palpation. An intra-operative trans-
abdominal scan (Figure 2) also gave rise to the suspicion of 
inverted uterus. Manual repositioning as well as the hydrostatic 
technique did not work. Laparotomy and repair of uterine 
inversion using the Haultain technique was performed. Intra-
operatively, a cervical constriction ring with a depression was 
observed in place of the uterus and bilateral round ligaments, 
the fallopian tubes and ovaries were seen dragged into the 
depression along with the upper half of the uterine body 
(Figure 3). A vertical incision was made over the posterior 
aspect of the constricted cervical ring. The inversion was then 
corrected by following the principle ‘the part which goes first 
should be repositioned first’. The uterus was well retracted 
after correction. The incision site was repaired with delayed 
absorbable suture in two layers. A total of 4 units of packed red 

blood cells and 4 units of fresh frozen plasma was transfused 

to the patient. Her postoperative recovery was uneventful.

Puerperal uterine inversion is a life-threatening emergency 

condition that occurs after vaginal or cesarean delivery, 
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Figure 1. Speculum examination shows a rounded smooth 
mass in vagina, bleeding++
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even with hysterotomy. It has been classified on the basis 
of the time of occurrence from delivery (acute <24 hours, 
subacute 24 hours to 4 weeks, and chronic ≥4 weeks) (1). 
Most cases present within 24 hours of delivery (2) with severe 
postpartum hemorrhage followed by hypovolemic shock. 
In addition, neurogenic shock due to stretching of the pelvic 
parasympathetic nerves worsens the condition. The incidence 
varies in different populations, ranging from 1 in 3500 to 20,000 

deliveries (3,4). There are only few case reports of uterine 
inversion after mid trimester abortion (5,6). Though it is a rare 
event, healthcare workers should be aware and vigilant about 
this condition because if not timely diagnosed and managed, it 
can lead to shock and even death. 

The incidence of non-puerperal uterine inversion is further less 
than puerperal uterine inversion. In a systemic review of the 
literature (7), a total of 170 case reports of non-puerperal uterine 
inversion were found. The reason behind its occurrence is an 
polypoid tumor of uterus mostly submucosal fibroid (57.2%) 
followed by sarcoma (13.5%). Most of these patients (86.8%) 
underwent hysterectomy.

Uterine inversion is typically diagnosed through clinical findings 
including vaginal bleeding, lower abdomen pain, features 
of shock may or may not be present, inability to palpate the 
uterus on abdominal examination, and presence of a round 
smooth mass protruding from the cervix or vagina. Imaging 
studies are not recommended but they have a role in a few 
cases with uncertain diagnosis, provided that the patient is 
hemodynamically stable (8).

The objectives of management are to stabilize the patient by 
managing postpartum hemorrhage and shock, if present, 
and repositioning of the uterus. Prompt recognition and 
timely intervention is the key of management. After initial 
resuscitation, manual replacement of the inverted uterus 
should be attempted. Do not remove the placenta, if attached. 
If the immediate replacement maneuvers do not work, surgical 
methods for replacement should be considered. Surgical 
procedures include the Huntington procedure (giving upward 
traction on the inverted uterus with a clamp) or the Haultain 
procedure, which involves making an incision on the cervical 
constriction ring posteriorly to increase its size, followed by 
repositioning of the inverted uterus, followed by repair of the 
incision.

Hydrostatic reduction is an option if all other interventions have 
failed and surgical intervention is not possible (9).

The reported incidence of complications associated with 
puerperal uterine inversion are postpartum hemorrhage (38%), 
need of blood products (22%), laparotomy (6%), hysterectomy 
(3%), hypotension (2%), and shock (1.3%) (4). There are 
insufficient data to report the rate of recurrence in subsequent 
pregnancies. No recurrence was noticed in a case series 
(n=40) by Baskett (10). 

The mode of is based upon the management option used; if the 
woman underwent surgical replacement with an incision over 
the uterus, cesarean section is a better option (11).

Puerperal uterine inversion is a rare but life-threatening 
condition, it may present in any woman of reproductive age. 
Healthcare workers should be aware and vigilant about this 
condition and keep it in mind whenever a woman presents 

Figure 2. Transabdominal scan suggestive of inverted 
uterus

Figure 3. Bilateral round ligaments, fallopian tubes and 
ovaries seen dragged into the depression along with the 
upper half of the uterine body. Cervical constriction ring is 
seen being held with Babcock’s forceps



Khoiwal et al. 
An unusual cause of hemodynamic instability in an adolescent girl210

with pain in the abdomen and bleeding per vaginum leading 

to shock in the post-partum or post-abortion period. Early 

diagnosis and immediate management is the key of successful 

outcome.

Kavita Khoiwal, Anshu Gupta, K. Rupendra, Jaya Chaturvedi, 

Amrita Gaurav

All India Institute of Medical Sciences, Rishikesh, 

Uttarakhand, India
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Laparoscopic assisted robotic myomectomy of a huge 
myoma; Does robotic surgery change the borders in 

minimally invasive gynecology?
 Özgüç Takmaz1,  Savaş Gündoğan1,  Esra Özbaşlı1,  Emine Karabük2,  Murat Naki1,  Faruk Köse1,  

 Mete Güngör1

Abstract

1Clinic of Obstetrics and Gynecology, Acıbadem Mehmet Ali Aydınlar University, Maslak Hospital, İstanbul, Turkey
2Clinic of Obstetrics and Gynecology, Acıbadem Mehmet Ali Aydınlar University, Atakent Hospital, İstanbul, Turkey

Today, the adoption of minimal invasive gynecologic procedures is expanding their routine use in clinical practice. Until recently, a diameter 
of 8 cm was the recommended maximal size for laparoscopic removal of fibroids. However, robot-assisted laparoscopy improved the capacity 
and the feasibility of the many gynecologic procedures. Here, we report a video of robotic myomectomy of a huge myoma. (J Turk Ger Gynecol 
Assoc 2019; 20: 211-2)

Keywords: Robotic myomectomy, huge myoma, fibroid

Video Article 211

Introduction

To demonstrate the feasibility of robotic myomectomy of a 
huge fibroid, we recorded a robotic myomectomy operation 
video of a 19 cm diameter (FIGO type 3-4) myoma (Canadian 
Task Force Classification III) at a university-affiliated private 
hospital. 
A 38-year-old, gravida 2 (vaginal birth) patient with a 19 cm 
intramural fibroid was admitted to our clinic with a request 
of endoscopic removal of the fibroid. The patient was given 
detailed information about risk of the surgery, defining the risk 
of disseminating malignant cells through the abdominal cavity. 
It was then decided to perform a myomectomy operation using 
a robotic platform. The operation was performed using a Da 
Vinci Xi platform (Intuitive Surgical, Inc., Sunnyvale, Ca); the 
patient card was docked centrally, and three robotic arms and 
an assistant port with a smoke evacuator (AirsealR SurgiQuest, 
Inc., CT, USA) were used. 
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The surgical time (skin to skin) was 205 min, and the docking 
time was 6 min. A 2.0 barbed suture was used for uterine 

closure. The estimated blood loss (calculated with the 

difference between irrigation and suction) was 350 cc, and 

two erythrocyte suspension transfusions were given after 

the operation. The first gas discharge was 13 hours after the 

surgery, the length of hospital stay was 2 days. No complications 

occurred peri-operatively.

Huge fibroids can be removed using robot-assisted laparoscopy.

Video 1. DOI: 10.4274/jtgga.galenos.2019.2019.0029.video.1
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