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The Zeynep Kamil Medical Journal is an international, scientific, open 
access periodical published in accordance with independent, unbiased, 
and double-blinded peer-review principles. The journal is the official 
publication of the Zeynep Kamil Women and Children Diseases Training 
and Research Hospital, and it is published in March, June, September 
and December, four times a year. The publication language of the 
journal is English.

The Zeynep Kamil Medical Journal aims to contribute to international 
literature by publishing high-quality manuscripts in the field of Obstetrics 
and Gynecology, Pediatrics and Pediatric Surgery. The journal’s target 
audience includes academics and expert physicians working in Obstetrics 
and Gynecology, Pediatrics and Pediatric Surgery specialists.

REVIEW PROCESS
Manuscripts submitted to the Zeynep Kamil Medical Journal will undergo 
a double-blind peer-review process. Each submission will be reviewed 
by at least two external, independent peer reviewers who are experts in 
their field in order to ensure an unbiased evaluation process. The editorial 
board will invite an external and independent editor to manage the 
evaluation process of manuscripts submitted by editors or by the editorial 
board members of the journal. The editor-in-chief is the final authority in 
the decision-making process for all submissions.

Reviews are typically completed within one month of submission to the 
journal. Authors will be sent constructive reviewer comments intended to 
be useful. In general, the instructions, objections, and requests made by 
the reviewers should be followed. The revised manuscript should clearly 
and precisely indicate every step taken in accordance with the reviewers’ 
notes. A list of responses and the corrections made to each comment 
should be provided.

AUTHORSHIP
Each individual listed as an author should fulfill the authorship criteria 
recommended by the International Committee of Medical Journal Editors 
(ICMJE - www.icmje.org). The ICMJE recommends that authorship be 
based on the following 4 criteria:

Substantial contributions to the conception or design of the work, or the 
acquisition, analysis, or interpretation of data for the work; AND
Drafting the work or revising it critically for important intellectual content; 
AND
Final approval of the version to be published; AND
Agreement to be accountable for all aspects of the work in ensuring that 
questions related to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

In addition to being accountable for their own work, authors should have 
confidence in the integrity of the contributions of their co-authors and 
each author should be able to identify which co-authors are responsible 
for other parts of the work.

All of those designated as authors should meet all four criteria for 
authorship, and all who meet the four criteria should be identified as 
authors. Those who do not meet all four criteria should be acknowledged 
on the title page of the manuscript.

The Zeynep Kamil Medical Journal requires that corresponding authors 
submit a signed and scanned version of the authorship contribution form 
(available for download through https://www.zeynepkamilmedj.com/) 
during the initial submission process in order to appropriately indicate and 
observe authorship rights and to prevent ghost or honorary authorship. 
If the editorial board suspects a case of “gift authorship,” the submission 
will be rejected without further review. As part of the submission of the 
manuscript, the corresponding author should also send a short statement 
declaring that they accept all responsibility for authorship during the 
submission and review stages of the manuscript.

ORCID ID
The Open Researcher and Contributor ID (ORCID) number of each 
author must be submitted when creating an account for correspondence. 
To obtain an ORCID number, please visit https://orcid.org/

PLAGIARISM DETECTION
All submissions are screened using similarity detection software at least 
two times: on submission and after completing revisions. In the event 
of alleged or suspected research misconduct, e.g., plagiarism, citation 
manipulation, or data falsification/fabrication, the editorial board will 
follow and act in accordance with COPE guidelines. Plagiarism, including 
self-plagiarism, that is detected at any stage will result in rejection of the 
manuscript.

Publication Charges
This journal assesses no submission fees, publication fees, or page 
charges.

MANUSCRIPT PREPARATION
Manuscripts should be prepared in accordance with the ICMJE-
Recommendations for the Conduct, Reporting, Editing, and Publication 
of Scholarly Work in Medical Journals (updated in December 2015 - 
http://www.icmje.org/icmje-recommendations.pdf). Authors are required 
to prepare manuscripts in accordance with the Consolidated Standards 
of Reporting Trials (CONSORT) guidelines for randomized research 
studies, the STrengthening the Reporting of OBservational studies in 
Epidemiology (STROBE) guidelines for observational original research 
studies, the Standards for Reporting Diagnostic Accuracy (STARD) 
guidelines, the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines, the Animal Research: Reporting 
of In Vivo Experiments (ARRIVE) guidelines for experimental animal 
studies, and the Transparent Reporting of Evaluations with Non-
randomised Designs (TREND) guidelines for non-randomized behavioral 
and public health evaluations.

INFORMATION FOR THE AUTHORS
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Manuscripts may only be submitted through the journal’s online 
manuscript submission and evaluation system, http://jag.journalagent.
com/zkmj/ Manuscripts submitted via any other medium will not be 
evaluated.

Manuscripts will first be submitted to a technical evaluation process in 
which the editorial staff will ensure that the manuscript has been prepared 
and submitted in accordance with the journal’s guidelines. Submissions 
that do not conform to the journal’s guidelines will be returned to the 
author with requests for technical correction.

The quality and clarity of the language used in a manuscript is very 
important. The editors may request that authors have the manuscript 
professionally edited if the language of the submission does not conform 
to the journal standards. The Zeynep Kamil Medical Journal uses 
American English. Please submit text of a quality ready for publication. 
Information about language editing and copyediting services pre- and 
post-submission may contact Kare Publishing at kare@karepb.com. 
Please refer to specific formatting requirements noted in the submission 
checklist and elsewhere in this document.

MANUSCRIPT TYPES
Original Article: This is the most valued type of article, since it provides 
new information based on original research. The main text of an 
original article should be structured with Introduction, Methods, Results, 
Discussion, and Conclusion subheadings. Original articles are limited to 
3500 words and 30 references.

Review Article: Two kinds of review are accepted for publication in the 
Zeynep Kamil Medical Journal: narrative review and systematic review. 
Reviews of relevant topics not recently discussed in this format that will 
be helpful to readers are welcomed.

Case Report: There is limited space for case reports and therefore 
the journal selects reports of rare cases or conditions that reflect 
challenges in diagnosis and treatment, those offering new therapies or 
revealing knowledge not in the literature, or present something otherwise 
particularly interesting and educative. The abstract with structured 
of background, case and conclusion, is limited to 150 words and the 
report must include the subheadings of introduction, case report, and 
discussion, which includes a conclusion. A case report is limited to 1300 
words and 15 references.

Image: Original, high-quality clinical or laboratory images will be 
considered for publication. If a photo of an identifiable patient is used, 
a consent form for its use must be completed and signed by the patient 
and enclosed with the submission. All printed information that might 
identify the patient or the authors’ institution (including, but not limited 
to the hospital or patient name, date, or place) should be removed from 
images. The submission should have no more than 3 authors, the case 
description is limited to a maximum of 200 words, the discussion section 
may contain no more than 200 words, and only 3 references and 3 figures 
are permitted.

Letter to the Editor: This type of manuscript discusses important 
observations, overlooked aspects, or details lacking in a previously 
published article. Noteworthy articles on subjects within the scope of 
the journal, particularly educative cases, may also be submitted in the 
form of a “Letter to the editor.” No abstract, keywords, tables, figures, 
images, or other media should be included. The article that is the subject 
of commentary must be properly cited within the manuscript. The text 
should be unstructured and is limited to 500 words. No more than 5 
references will be accepted (Table 1).

Cover Letter: The cover letter should include the article title, article 
type, and the full name of the corresponding author and a statement 
declaring the absence or presence of any conflict of interest. The 
corresponding author should briefly summarize the paper and 
affirm that it has not already been published, accepted, or is under 
simultaneous review for publication elsewhere. It should be stated that 
if the manuscript is accepted by the Zeynep Kamil Medical Journal, the 
paper will not be published elsewhere in the same form, in English or 
in any other language.

Title Page: A separate title page should be submitted with all submissions 
and this page should include:
•	 The full title of the manuscript as well as a short title (running head) of 

no more than 50 characters
•	 Name, affiliation, ORCID ID number, and highest academic degree of 

the author(s)
•	 Funding and other material support
•	 Name, address, phone number(s), fax number, and email address of 

the corresponding author
•	 Acknowledgment of the individuals who contributed to the preparation 
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Type of manuscript	 Word limit	 Abstract word limit	 Reference limit	 Table limit	 Figure limit

Original Article	 3500	 350 (Structured)	 40	 6	 6
Review Article	 5000	 350	 50	 6	 10
Case Report	 1500	 200	 15	 No tables	 5
Letter to the Editor	 1000	 No abstract	 10	 No tables	 No media
Image	 200	 No abstract	 3	 No table	 3

Table 1: Limitations for each manuscript type
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of the manuscript but who do not fulfill the authorship criteria
•	 Manuscripts that have been presented orally or as a poster should 

include the name, date and place of the event

Abstract: An English-language abstract is required with all submissions 
except editorial comments, images, and letters to the editor. Systematic 
reviews and original articles should contain a structured abstract of 
maximum 250 words with the subheadings of objective, methods, results, 
and conclusion.

Keywords: Each submission must be accompanied by a minimum of 
three and a maximum of six keywords for subject indexing included at 
the end of the abstract. The keywords should be listed in full without 
abbreviations. The keywords should be selected from the National 
Library of Medicine, Medical Subject Headings database (https://www.
nlm.nih.gov/mesh/MBrowser.html).

Tables: Tables should be uploaded as separate files and not embedded 
in the main text. They should be numbered consecutively in the order 
they are referred to within the main text. A descriptive title must be placed 
above the tables. Abbreviations used in the tables should be defined 
below the table with footnotes, even if they are defined within the main 
text. Tables should be created using the “insert table” command of the 
word processing software and they should be designed for easy reading. 
Data presented in tables should not be a repetition of the data presented 
within the main text but should support the main text.

Figures and Figure Legends: Figures, graphics, and photographs 
should be submitted as separate files in TIFF or JPEG format through 
the article submission system. The files should not be embedded 
in a Word document or the main document. When there are figure 
subunits, the subunits should not be merged to form a single image. 
Each subunit should be submitted separately through the submission 
system. Images should not be labeled (a, b, c, etc.) to indicate figure 
subunits. Thick and thin arrows, arrowheads, stars, asterisks, and 
similar marks can be used on the images to support figure legend. Like 
the rest of the submission, the figures should be blind. Any information 
within the images that may identify an individual or institution should 
be blinded. The minimum resolution of each submitted figure should 
be 300 DPI. To prevent delays in the evaluation process, all submitted 
figures should be clear in resolution and large in size (minimum 
dimensions: 100x100 mm). Figure legends should be listed at the end 
of the main document.

All acronyms and abbreviations used in the manuscript should be defined 
at first use, both in the abstract and in the main text. The abbreviation 
should be provided in parentheses following the definition. Units should 
be prepared in accordance with the International System of Units 
(SI). When a drug, device, hardware, or software program, or other 
product is mentioned within the main text, the name of the product, the 
manufacturer/copyright holder of the product (not simply the vendor), and 
city and the country of the company (including the state, if in USA), should 
be provided in parentheses in the following format: “Discovery St PET/CT 
scanner (General Electric Co., Boston, MA, USA)”.

All references, tables, and figures should be referred to within the main 
text, and they should be numbered consecutively in the order they are 
referred to within the main text.

Limitations, drawbacks, and shortcomings of original articles should be 
mentioned in the Discussion section before the conclusion paragraph.

References: The editorial team may request that the authors cite related 
recently published articles (preferably within the last 10 years) in their 
manuscripts, with the exception of historical papers.

If an ahead-of-print publication is cited, the digital object identifier (DOI) 
number should be provided. Authors are responsible for the accuracy 
of references. Journal titles should be abbreviated in accordance with 
the journal abbreviations in the Index Medicus /MEDLINE/ PubMed. 
When there are six or fewer authors, all authors should be listed. If there 
are seven or more authors, the first six should be listed followed by “et 
al.” In the main text of the manuscript, references should be cited using 
Arabic numerals in parentheses. The reference styles for different types 
of publications are presented in the following examples.

Journal article: van Erk MD, Dam-Vervloet AJ, de Boer FA, Boomsma 
MF, van Straaten H, Bosschaart N. How skin anatomy influences 
transcutaneous bilirubin determinations: an in vitro evaluation. Pediatr 
Res 2019;86:471–7.

Epub ahead-of-print article: Cai L, Yeh BM, Westphalen AC, Roberts JP, 
Wang ZJ. Adult living donor liver imaging. Diagn Interv Radiol 2016 Feb 
24. doi: 10.5152/dir.2016.15323. [Epub ahead-of-print].

Manuscript published in electronic format: Morse SS. Factors in the 
emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 
Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from: URL: 
http:/ www.cdc.gov/ncidodlElD/cid.htm.

Book section: Suh KN, Keystone JS. Malaria and babesiosis. Gorbach 
SL, Barlett JG, Blacklow NR, editors. Infectious Diseases. Philadelphia: 
Lippincott Williams; 2004.p.2290–308.

Books with a single author: Sweetman SC. Martindale the Complete Drug 
Reference. 34th ed. London: Pharmaceutical Press; 2005.

Editor(s) as author: Huizing EH, de Groot JAM, editors. Functional 
reconstructive nasal surgery. Stuttgart-New York: Thieme; 2003.

Conference proceedings: Bengisson S. Sothemin BG. Enforcement 
of data protection, privacy and security in medical informatics. In: 
Lun KC, Degoulet P, Piemme TE, Rienhoff O, editors. MEDINFO 92. 
Proceedings of the 7th World Congress on Medical Informatics; 1992 
Sept 6-10; Geneva, Switzerland. Amsterdam: North-Holland; 1992. 
pp.1561–5.

Scientific or technical report: Cusick M, Chew EY, Hoogwerf B, Agrón 
E, Wu L, Lindley A, et al. Early Treatment Diabetic Retinopathy Study 
Research Group. Risk factors for renal replacement therapy in the 
Early Treatment Diabetic Retinopathy Study (ETDRS), Early Treatment 
Diabetic Retinopathy Study Kidney Int: 2004. Report No: 26.
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REVISIONS
When submitting a revised version of a paper (include a clean copy and 
a highlighted copy), the author must submit a detailed response to the 
reviewers that replies to each issue raised by the reviewers and indicates 
where changes can be found (each reviewer’s comment, followed by the 
author’s reply and line number where changes have been made) as well 
as an annotated copy of the main document. Revised manuscripts must 
be submitted within 30 days from the date of the decision letter. If the 
revised version of the manuscript is not submitted within the allocated 
time, the revision option may be withdrawn. If the submitting author(s) 
believe that additional time is required, they should request this extension 
within the initial 30-day period.

Accepted manuscripts are copy edited for grammar, punctuation, format, 
and clarity. Once the publication process of a manuscript is completed, 
it is published online on the journal’s webpage as an ahead-of-print 
publication before it is included in the scheduled issue. A PDF proof of 
the manuscript is sent to the corresponding author and their publication 
approval is requested within 2 days of receipt of the proof.

PUBLICATION PROCESS
Accepted manuscripts will be made available and citable online as rapidly 
as possible. The stages of publication are as follows;

Uncorrected publication: A PDF of the final, accepted (but unedited and 
uncorrected) paper will be published online on the journal web page 
under the “Accepted Articles” section. A DOI will be assigned to the article 
at this stage.

Ahead-of-print publication: After copy editing, typesetting, and review of 
the resulting proof, the final corrected version will be added online in the 
“Ahead-of-Print” section.

Final publication: The final corrected version will appear in an issue of the 
journal and added to the journal website. To ensure rapid publication, we 
ask authors to provide your publication approval during the proofreading 
process as quickly as possible, and return corrections within 48 hours of 
receiving the proof.

SUBMISSION CHECKLIST
Please use this list and the following explanations to prepare your 
manuscript and perform a final check before submission to ensure a 
timely review.

Formatting of text
•	 Text should be written in 12-point Times New Roman font
•	 Main headings and subheadings should be in 12-point and bold font
•	 Type a single space at the end of each sentence
•	 Do not use bold face for emphasis within the text
•	 Numbers one to ten are written out in words unless they are used as 

a unit of measurement, except in figures and tables
•	 Use a single hard return to separate paragraphs. Do not use tabs or 

indents to start a paragraph
•	 Do not use software options for hyphenation, headers, or footers
•	 Use page numbering

•	 Use line numbers
•	 Use US English

Ensure that the following items are present:
Cover letter
Title page including:
•	 Article type
•	 Article title
•	 Running title
•	 All author names and affiliations
•	 One author has been designated as the corresponding author with 

contact details
	 ° Full postal address, phone number(s), and email address
•	 Acknowledge
•	 Manuscripts that have been presented orally or as a poster must 

include the name of the event, the date, and the location
•	 State financial or other support for the study
•	 Word count
	 ° Abstract word count
	 ° Text word count

Main text of the manuscript must include:
•	 Article title
•	 Abstract
•	 Keywords
•	 Text with required subheadings 
•	 References (ensure written according to journal rules)
•	 Figures and tables
•	 Numbered according to text citation
•	 Descriptive legends/titles and abbreviations
•	 Ensure all figure and table citations in the text match the files provided
•	 Figures: to be submitted separately.
•	 Tables: to be submitted separately

Ensure that the following forms have been properly completed and 
submitted:
•	 ICMJE Potential Conflict of Interest Disclosure Form (completed by 

all contributing authors), AND
•	 Copyright Transfer Form, AND
•	 Author Contributions Form

These forms are available for download at www.zeynepkamilmedj.com.
Further review
•	 Check the statistical analysis
•	 Use the US English spell check and grammar check software 

functions
•	 Check that all references cited in the text are correctly listed in the 

reference list
•	 Permission has been obtained for use of copyrighted material from 

other sources (including the Internet)
•	 All abbreviations have been identified
•	 All figures and tables are correctly labeled
•	 Journal policies detailed in this guide have been followed.
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ABSTRACT

Objective: The plasminogen activator inhibitor type-1 (PAI-1) is a genetic risk factor 
that plays a role in the pathogenesis of pre-eclampsia and elevated levels of PAI-1 
may lead to an increased risk of thrombosis. At preent, there is considerable contro-
versy about the association between PAI-1 gene polymorphism and preeclampsia. 
The aim of this study is to investigate whether the pattern of PAI-1 gene polymorphism 
is a useful marker for preeclampsia or not.
Material and Methods: Our study included 83 hypertensive pregnant women (64 
preeclamptic women, 12 pregnant women with HELLP syndrome, and 7 eclamptic 
women) genotyped for PAI-1 gene polymorphism (4G/4G, 4G/5G, and 5G/5G) and 
20 healthy pregnant women. The Chi-square analysis was used to evaluate the dif-
ferences in genotype and allele frequencies between hypertensive pregnant women 
and healthy controls.
Results: The highest PAI-1 gene polymorphism rate was found in the hypertensive 
group and healthy controls in the 4G/5G allele distribution. No significant difference 
was determined between the hypertensive group and healthy controls regarding the 
distribution of PAI-1 4G/4G, 4G/5G, and 5G/5G polymorphic alleles.
Conclusion: According to the results obtained from present study, we think that PAI-
1 gene polymorphism does not contribute to individual differences for the sensitivity of 
preeclampsia development. However, prospective cohort studies with larger sample 
sizes are needed to clearly demonstrate the contribution of PAI-1 gene polymorphism 
to serious pregnancy complications such as preeclampsia.
Keywords: PAI-1 gene polymorphism, preeclampsia, eclampsia, HELLP syndrome.
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INTRODUCTION
Preeclampsia is one of the leading causes of maternal and fetal 
morbidity and mortality in developed countries. It is considered 
that there is a deficiency in the natural anticoagulant pathway of 
patients with preeclampsia.[1] The addition of acquired or heredi-
tary coagulopathies to the hypercoagulopathy state already pres-
ent in the pregnancy increases the predisposition to preeclampsia 
and complications of preeclampsia. Early diagnosis of preeclamp-
sia and to be able to perform the appropriate treatment is quite 
important for reducing maternal and fetal morbidity and mortality. 
In recent studies, it is aimed to be able to make a diagnosis of 
the disease well before the presentation of clinical symptoms of 
preeclampsia.

The plasminogen activator inhibitor type 1 (PAI-1) is mainly syn-
thesized by endothelial cells and considered as a marker of endothe-
lial cell dysfunction in preeclampsia.[2,3] PAI-2 is mainly synthesized 
by placental tissue and considered as a marker of placental function 
in pregnancy.[3,4] PAI-1 is responsible for approximately 60% of the 
PAI activity in the plasma[5] and it is the key inhibitor of fibrinolysis 
in the pregnancy when it is compared with PAI-2 and PAI-3.[6] It has 
been shown in many studies that PAI-1 was associated with many 
diseases such as severe hypertension, myocardial disease, deep 
venous thrombosis, malignancy, obesity, type 2 diabetes mellitus, 
polycystic ovary syndrome, and acute infection.[7]

The 4G polymorphism includes the deletion of a single guanine 
residue which is placed in the promoter region of the PAI-1gene lo-
cated on chromosome 7q, 675 base pairs upstream from the tran-
scriptional start site. This regulatory polymorphism does not alter 
the structure or function of the gene. But instead of this, it alters the 
expression of the gene and so it leads to higher circulating levels of 
PAI-1, which may increase the risk of thrombosis.[8]

The plasma level of PAI-1 in individuals with 4G/4G genotype 
(homozygous mutant) is approximately 25% higher than the individu-
als with 5G/5G genotype (homozygous normal).[9]

In this study, we aimed to investigate the contribution of genetic 
polymorphisms increasing the production of PAI-1 to serious pregnancy 
complications such as preeclampsia, eclampsia, and HELLP syndrome 
(hemolysis, elevated liver enzyme levels, and low platelet levels).

MATERIAL AND METHODS
Our study was performed with 83 preeclamptic, eclamptic pregnant 
women with HELLP syndrome more than 20 weeks of gestation, 
and 20 healthy pregnant women more than 20 weeks of gestation 
presenting to the Department of Obstetrics and Gynecology of Dicle 
University, Faculty of Medicine between January 2010 and January 
2011. All participants gave signed informed consent. This study was 
conducted in accordance with the Declaration of Helsinki.

Patient selection and classification were performed according 
to the ACOG criteria.[10] Accordingly, the diagnosis of preeclamp-
sia was made with measurement of systolic blood pressure ≥140 
mmHg and diastolic blood pressure ≥90 mmHg in two measure-
ments performed at least 4 h apart after 20th week of pregnancy in 
previously normotensive women and determination of proteinuria of 
≥300 mg in 24-h urine collection or +1 proteinuria with urine dipstick 

test. The diagnosis of eclampsia was made with the observation 
of grand-mal convulsions in preeclamptic patients. The diagnosis 
of HELLP syndrome was made with determination of hemolysis 
(abnormal peripheral blood smear, serum bilirubin of >1.2 mg/dL, 
and lactic dehydrogenase of >600 IU/L), elevated liver enzymes 
(alanine aminotransferase or aspartate aminotransferase is more 
than 2 times the upper limit of normal), and low platelets (<100.000/
mm3).[11] Women who had multiple pregnancy, systemic diseases 
such as diabetes mellitus, autoimmune diseases, renal disease, 
chronic hypertension, using anticoagulant agents, pregnant wom-
en with a history of known thrombosis, and pregnant women who 
smoke were excluded from the study.

Patients in both groups were compared regarding demographic 
and clinical characteristics, blood pressures, laboratory values, ges-
tational weeks at presentation, mode of delivery, the 1st- and 5th-min 
Apgar scores of neonates, birth weights of neonates, and PAI-1 gene 
polymorphism. Preeclamptic patients were compared regarding PAI-
1 gene polymorphism in two groups as early-onset hypertensive dis-
order (24–32 weeks of gestation) and late-onset hypertensive dis-
order (35–42 weeks of gestation). In addition, all cases in the study 
group were compared regarding PAI-1 gene polymorphism according 
to their diagnoses (preeclampsia, eclampsia, and HELLP syndrome).

Hemogram has been studied in Cell–dyn 3700 device using the 
LYSE kit. Biochemical tests were studied in the ARCHITECT C 1600 
device using the enzymatic method and ABBOTT kit. Proteinuria was 
measured in spot urine samples at Roche Urisys1800 device using 
Combur 10 Test S strips. Two milliliter of venous blood sample were 
taken into the EDTA tube for the determination of genetic polymor-
phism. DNA isolation was performed in the blood sample taken into 
the EDTA tube at Roche-Magna Pure Compact automated DNA iso-
lation device using a ready-to-use isolation kit. Fifteen microliter of 
the mixed solution were taken into a capillary tube and 5 μL of DNA 
solution obtained previously was added onto it. A centrifugation pro-
cedure was performed for precipitation of master mix solution and 
DNA mixture onto the bottom of the capillary tube. The samples were 
studied in the Light Cycler 2.0 device. The 4G and 5G polymorphisms 
were amplified using previously defined primers. Amplification prod-
ucts obtained were evaluated using TIB Molbiol Light-Mix Kit Human.

Interpretation of Data

The samples were named according to temperatures at they were 
peaked using the melting curve. The samples peaked at 54.5°C 
were named as 4G/4G; the samples peaked at between 54.5°C and 
62.0°C were named as 4G/5G; and the samples peaked at 62.0°C 
were named as 5G/5G. One peak was observed in homozygous 
samples and two peaks were observed in heterozygous samples.

Statistical Methods

The Statistical Package for the Social Sciences (SPSS Inc., ver-
sion 15; Chicago, IL, USA) was used for statistical analyses. Data 
were expressed as numeric (%) or mean±standard deviation (SD) 
values, as appropriate. Kolmogorov–Smirnov test was performed 
for the distribution of continious data. Statistical analyses were per-
formed by Student’s t-test for normal distribution data and Mann–
Whitney U-test for abnormal distribution data Chi-square and Fish-
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er exact test were used for comparison of categorical variables. 
Statistical significance was set p≤0.05.

RESULTS
Eighty-three patients with diagnoses of preeclampsia, eclampsia, 
and HELLP syndrome were included in our study. The distribution 
of the patients in the study group was as follows: 64 (77.1%) pre-
eclampsia, 7 (8.4%) eclampsia, and 12 (14.5%) HELLP syndrome. 
Twenty healthy pregnant women were evaluated in the control group.

The demographic characteristics of the patients are shown in Ta-
ble 1. While the mean gestational week of the patients in the study 
group was 33.06±4.7 weeks, it was 34.05±4.7 weeks in the cases 
of the control group. No statistical difference was determined in this 
regard. When the study group and the control group were compared 
regarding the mode of delivery, while the delivery rate with caesarean 
section was 65% (n: 54) in the study group, it was found to be 40% 
(n: 8) in the control group. The difference was statistically significant.

The patients were compared regarding the 1st- and 5th-min Apgar 
scores, and mean birth weights of neonates after delivery. The 1st 
and 5th min Apgar scores of neonates in the study group were ob-
served to be statistically significantly lower compared to the 1st and 
5th min Apgar scores of neonates in the control group. Again, the 
mean birth weight of neonate in the study group was found to be 
statistically significantly lower compared to the mean birth weight of 
neonate in the control group.

When the patients in the study group and the control group were 
compared regarding PAI-1 gene polymorphism, no statistically signif-
icant difference was determined between groups (Table 2). However, 
when the patients in the study group were compared regarding PAI-1 
gene polymorphism according to their pre-diagnoses; a statistical-
ly significant difference was determined between groups (p=0.005). 
While 17 (26.6%) of 64 preeclamptic patients had a mutation in the 
4G/4G gene, 32 (50%) of them had a mutation in the 4G/5G gene, 
and 15 (23.4%) of 64 preeclamptic patients had a 5G/5G genotype. 
4G/4G PAI-1 gene polymorphism was not found in any of the 7 ec-
lamptic patients, while 2 (28.6%) of eclamptic patients had a mutation 
in the 4G/5G gene. Five (71.4%) of eclamptic patients had a 5G/5G 
genotype. While 1 (8.3%) of 12 patients with HELLP syndrome had 
4G/4G genotype, 8 (66.7%) of them had 4G/5G genotype, and 3 
(25.0%) of them had 5G/5G genotype (Table 3). While 4 (20%) of 20 
control patients had a mutation in the 4G-4G gene, 13 (65%) of them 
had a mutation in the 4G-5G gene. Three (15%) of 20 control patients 
had a 5G-5G genotype. The patients in the study group were com-
pared in two separate groups as early-onset hypertensive disorders 
(24–32 weeks of gestation) and late-onset hypertensive disorders 
(35–42 weeks of gestation) regarding PAI-1 gene polymorphism and 
no statistically significant difference was determined between groups 
(Table 4). Since 4 patients from the study group were seen during the 
postpartum period and their gestational weeks were not known, they 
were not included in the table.

DISCUSSION
It is considered that predisposition to endothelial cell dysfunction 
which triggers abnormal activation of hemostatic and/or inflammatory 

systems plays an important role in the pathogenesis of preeclampsia, 
eclampsia, and HELLP syndrome.[12,13] It remains uncertain wheth-
er increased PAI-1 levels are a primary mechanism leading to the 
development of preeclampsia or a consequence of the associated 
endothelial and placental damage.[8,14]

It is known that PAI-1 provides a contribution to the formation 
of thrombus and the development and the clinical course of acute 
and chronic cardiovascular diseases.[15] It has been suggested that 
PAI-1 gene polymorphism (4G or 5G) plays a role in the regulation 
of the synthesis of the inhibitor 4G allele which is associated with the 
enhanced gene expression and plasma PAI-1 levels.[15–17] Glueck et 
al.[18] investigated the effect of PAI-1 gene polymorphism and they 
reported that the frequency of PAI-1 4G/4G polymorphism was in-
creased in the presence of severe preeclampsia and the other ob-
stetric complications (stillbirth, fetal growth restriction, and detach-
ment of the placenta). In the study performed by Yamada et al.[19] in 
115 preeclamptic patients and 210 healthy pregnant women, it was 
determined that an increase occurred in the quantity of PAI-1 due 
to an increase of mRNA expression in the placenta and plasma of 
preeclamptic women. It has been reported that the presence of the 

	 Study	 Control	 p 
	 group	 group 
	 (n=83)	 (n=20)

Maternal age	 31.20±6.802	 30.80±6.37	 0.81
Gravida	 4.40±3.268	 4.15±2.943	 0.75
Parity	 2.98±3.044	 2.80±2.64	 0.81
Gestational age (wk)	 33.06±4.759	 34.05±4.718	 0.40
SBP* (mm/Hg)	 152.57±14.21	 118.07±13.43	 <0.001
DBP* (mm/Hg)	 92.21±11.71	 70.22±10.79	 <0.001

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; *: Blood pres-
sure at the time of diagnosis.

Table 1: Demographic characteristics of the patient groups

PAI-1	 Study		  Control		  Total		  p 
genotype	 group		  group

	 n	 %	 n	 %	 n	 %

4G/4G	 18	 21.7	 4	 20	 22	 21.4
4G/5G	 42	 50.6	 13	 65	 55	 53.4	

0.43
5G/5G	 23	 27.7	 3	 15	 26	 25.2
Total	 83	 100	 20	 100	 103	 100

Chi-Square=1.67.

Table 2: Distribution of the patient and control groups regarding 
PAI-1 genotype
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4G/4G genotype of the PAI-1 gene could be a risk factor for pre-
eclampsia in Japan population.

Wu et al.[20] suggested that even if it was combined with the oth-
er genetic risk factors associated with thrombogenesis when it was 
compared with the established clinical factors such as previous or 
familial history of preeclampsia, cigarette smoking, or elevated body 
mass index, PAI-1 4G/4G gene polymorphism would be insufficient 
to predict individual disease.

Conflicting findings were reported in genetic epidemiological 
studies investigating the association between PAI-1 (−675 4G/5G) 
polymorphism and preeclampsia. The majority of meta-analyses in-
vestigating the genetic and non-genetic risk factors for preeclampsia 
have warning that threatens their validity. The systematic review and 
meta-analysis performed by Giannakou et al.[21] provided strong ev-
idence for an association between PAI-1 4G/5G polymorphism (re-
cessive model) and preeclampsia. In the meta-analysis performed by 
Wiwanitkit investigating the correlation between the pattern of PAI-1 
4G/5G polymorphism and preeclampsia in 880 patients and 810 con-
trols, case–control studies of six different countries (Finland, Japan, 
South Africa, Germany, Scotland, and Italy) were evaluated and the 

authors suggested that the pattern of PAI-1 4G/5G polymorphism 
might represent a useful marker of increased risk for preeclampsia.[17] 
Whereas, in the study performed by Hakli et al.[22] in an eastern Fin-
land population including 133 preeclamptic and 115 healthy control 
pregnant women, the authors found no difference regarding the allel-
ic distribution of 4G/5G polymorphism between preeclamptic women 
and healthy control pregnant women.

de Maat et al.[23] compared 157 preeclamptic and 157 healthy 
control pregnant women and they determined the frequencies of the 
4G/4G allele, the 4G/5G allele, and the 5G/5G allele in preeclamp-
tic and healthy control pregnant women to be 34%, 51%, 15%, and 
28%; 55%, 17%; respectively. As a result of the study, the authors 
reported that there was no difference between the frequency distri-
bution of the 4G/4G allele in women with severe preeclampsia and in 
healthy control pregnant women.

In the systematic review of Morgan et al.,[24] a total of 1511 wom-
en with preeclampsia, eclampsia, and HELLP syndrome and 3492 
healthy controls participating in 12 genetic association studies meet-
ing all criteria were evaluated and although several potential sources 
of bias could not be neglected, it was reported that the fibrinolytic 
pathway regulated by the PAI-1 (4G/5G) gene might contribute to the 
pathogenesis of preeclampsia and related conditions. However, the 
authors supported that this genetic association did not justify screen-
ing pregnant women for PAI-1 (4G/5G) polymorphism but this condi-
tion might help to prioritize therapeutic targets that merit evaluation 
in randomized clinical trials.

Furthermore, in our study, we determined the highest rate of PAI-
1 gene polymorphism in either hypertensive group or healthy controls 
regarding the distribution of 4G/5G allele. There was no significant 
difference between the hypertensive group and healthy controls re-
garding the distribution of PAI-1 4G/4G, 4G/5G, and 5G/5G polymor-
phic alleles.

As it is known, there are significant differences between early- 
and late-onset preeclampsia. At present, it is suggested that the role 
of the placenta in the development of these forms of the disease 
is different and therefore it is recommended that early- and late-on-
set preeclampsia should be evaluated as separate conditions while 
investigating pathophysiological factors and biochemical markers of 
preeclampsia.

Diseases				    PAI-1				    Total	 p

	 4G/4G		  4G/5G		  5G/5G

	 n	 %	 n	 %	 n	 %	 n	 %

Pre-eclampsia	 17	 26.6	 32	 50	 15	 23.4	 64	 100
HELLP syndrome	 1	 8.3	 8	 66.7	 3	 25	 12	 100	

0.04
Eclampsia	 0	 0	 2	 28.6	 5	 71.4	 7	 100
Total	 18	 21.7	 42	 50.6	 23	 27.7	 83	 100

Chi-Square=9.76.

Table 3: Comparison of the patient group according to prediagnosis regarding PAI-1 genotype

	 Early-onset		  Late-onset		  Total		  p	  
	 hypertensive		 hypertensive 
	 disorder		  disorder

	 n	 %	 n	 %	 n	 %

4G/4G	 6	 15.4	 12	 30	 18	 22.8
4G/5G	 21	 53.8	 19	 47.5	 40	 50.6	 0.28
5G/5G	 12	 30.8	 9	 22.5	 21	 26.6
Total	 39	 100	 40	 100	 79	 100

Chi-Square=2.52.

Table 4: Comparison of the patient group regarding PAI-1 gen-
otype according to be early-onset hypertensive disorder and 
late-onset hypertensive disorder
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Normally, the PAI-1 level increases beginning from 20 weeks of 
gestation. This increase is earlier and higher in preeclampsia.[14,25] 
Wikström et al.[26] compared early-onset (24–32 weeks of gestation) 
and late-onset (35–42 weeks of gestation) preeclamptic patients 
with healthy pregnant women and determined that placental oxida-
tive stress was increased in women with early-onset preeclampsia 
secondary to this an increase occurred in PAI-1/PAI-2 ratio. Further-
more, in the study of Udenze et al.,[27] it has been shown that plas-
ma levels of PAI-1 were increased in preeclamptic women, however, 
since there was no correlation between this marker and the severi-
ty of preeclampsia, the opinion was reported that its clinical benefit 
would be limited.

In our study, we evaluated the frequency of PAI-1 gene poly-
morphism among early- and late-onset hypertensive disorders 
and no significant difference was determined between early- and 
late-onset groups. Preeclampsia and HELLP syndrome among its 
more severe forms is characterized by increased placental throm-
bosis based on a procoagulatory state in the mother. While most 
of the studies have investigated the role of the PAI-1 4G/5G poly-
morphism in preeclampsia, very few studies have focused espe-
cially on HELLP syndrome. In the study performed by Muetze et 
al.[28] on this subject comparing 102 pregnant women with HELLP 
syndrome and 102 healthy pregnant women, the 4G/4G gene poly-
morphism was found to be more frequent in women with HELLP 
syndrome than in healthy controls (35.3% vs. 22.5%, respective-
ly), but this difference was not significantly different (p=0.129). As 
the result of the study, the authors reported that women carrying 
a 4G/4G genotype of the PAI-1 gene were not at increased risk 
for developing HELLP syndrome and this condition was consistent 
with the majority of the previous studies investigating the associa-
tion between the PAI-1 4G/5G polymorphism and preeclampsia. In 
the systematic review performed by Morgan et al.,[24] the authors 
reported that the frequency of 4G/5G polymorphism was not dif-
ferent between groups in the subgroup analysis of six studies in 
which participants were women with severe preeclampsia, eclamp-
sia, and HELLP syndrome.

In our study, we determined 4G/4G genotype, 4G/5G genotype, 
and 5G/5G genotype in 8.3%, 66.7%, and 25% of 12 patients with 
HELLP syndrome; respectively. In addition, while 4G/4G genotype 
was encountered in none of 7 eclamptic patients, we determined 
4G/5G genotype and 5G/5G genotype in 28.6% and 71.4% of the 
patients. Most of the studies in the literature investigate the rela-
tionship between PAI-1 gene polymorphism and preeclampsia. We 
think that the fact that we investigated the relationship between PAI-
1 gene polymorphism and other hypertensive diseases (eclampsia 
and HELLP syndrome) besides preeclampsia makes our study dif-
ferent and powerful.

CONCLUSION
In summary, according to the results obtained from present study, we 
think that PAI-1 gene polymorphism does not contribute to individual 
differences for the sensitivity of preeclampsia development. Howev-
er, prospective cohort studies with larger sample sizes are needed to 
clearly demonstrate the contribution of PAI-1 gene polymorphism to 
serious pregnancy complications such as preeclampsia.
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results after laparoscopic hysterectomy? Laparoscopic 
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ABSTRACT
Objective: The aim of this study was to compare the complications and clinical out-
comes of laparoscopic closure of the vaginal cuff and cuff closure through the vaginal 
route after total laparoscopic hysterectomy (TLH).
Material and Methods: This retrospective study conducted from February 2012 to 
December 2021 involved a total of 362 patients who underwent TLH. Of these pa-
tients, 148 received vaginal cuff closure using no. 0 Vicryl™ (polyglactin 910), which 
is endoscopically absorbable, and 214 received vaginal cuff closure through the vag-
inal route using the same suture material. The gynecological examination findings 1 
and 6 months after the operation were obtained from the electronic medical records 
of the postoperative treatment interventions and from the patients’ files. Together with 
the major complications that occurred, complications such as vaginal cuff dehis-
cence, hematoma, cuff cellulitis, granulation, spotting, vaginal discharge, and cuff 
prolapse were recorded.
Results: The operation duration was found to be significantly shorter for the patients 
whose vaginal cuffs were sutured through the vaginal route than for the patients whose 
vaginal cuffs were endoscopically sutured (107.75±7.19 and 83.55±8.44, respective-
ly; p<0.01). It was also found that laparoscopic suturing is more advantageous than 
suturing through the vaginal route in terms of the formation of vaginal cuff granulation, 
abnormal vaginal discharge, and abnormal mucosal band-shaped adhesion in the 
vaginal cuff.
Conclusion: Laparoscopic suturing and knotting is a process that requires much 
experience and skill and that may lengthen the operation duration. However, the lapa-
rascopically closure of the vaginal cuff seems safer.
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vaginal cuff suturing.

Received: April 10, 2021	 Accepted: June 01, 2021	 Online: June 23, 2021
Correspondence: Eren AKBABA, MD. Muğla Sıtkı Koçman Üniversitesi Tıp Fakültesi, Kadın Hastalıkları ve Doğum Kliniği, Muğla, Turkey.
Tel: +90 533 359 22 09	 e-mail: erenakbaba@gmail.com
© Copyright 2021 by Zeynep Kamil Medical Journal - Available online at www.zeynepkamilmedj.com

Cite this article as: Akbaba E. Which vaginal cuff closure route produces better clinical results after laparoscopic hysterectomy? Laparoscopic or the 
vaginal route. Zeynep Kamil Med J 2021;52(2):67–72.

Department of Gynecology and 
Obstetrics, Muğla Sıtkı Koçman 
University Faculty of Medicine, Muğla, 
Turkey

https://orcid.org/0000-0002-4724-0779


Akbaba E. Cuff closure laparoscopically or by vaginally?

June 2021

Zeynep Kamil Med J 2021;52(2):67–72

68

INTRODUCTION
Hysterectomy is the most common abdominal gynecological surgical 
practice.[1] Total laparoscopic hysterectomy (TLH) was first performed 
Reich et al. in 1989.[2] This minimally invasive method has come to be 
preferred more than laparotomic hysterectomy for several reasons, 
such as the fact that it causes less intraoperative bleeding, involves 
a shorter post-operative hospital stay, allows a quicker resumption 
of daily life activities, and is relatively less costly.[3] Complications re-
lated to the vaginal cuff after TLH, however, such as dehiscence, 
infection, hematoma, and healing disorders, are quite frequent. After 
a laparotomic and vaginal hysterectomy, the vaginal cuff dehiscence 
is within the range of 0.1–0.2%. On the other hand, it is estimated 
that this rate is 5–10 times higher in minimally invasive procedures.
[4] The risk of vaginal cuff complications increases with coit in the ear-
ly post-operative period, with early excessive activity, with diabetes, 
and with corticosteroid use. Nevertheless, closure of the vaginal cuff 
with the correct technique and with a suitable suture material can 
decrease the cuff closure complications.[5]

The endoscopic suture and knotting application requires a high 
level of surgical skill and is among the significant factors determining 
the operation duration.[6] The tension originating from laparoscopical-
ly and robotically applied knots in animal models was detected to be 
less compared to that from the conventional suturing, which is asso-
ciated with the increase in post-operative bleeding, hematoma, and 
vaginal cuff dehiscence risk in the laparoscopic approach.[7]

The aim of this study was to compare the complications resulting 
from and clinical results of laparoscopic vaginal cuff closure and vaginal 
cuff closure through the vaginal route in patients who underwent TLH.

MATERIAL AND METHODS
The study was approved by the local ethics committee (Approval 
date: March 31, 2021, and No: 7/VI). The written informed consent 
was obtained from all participants in accordance with Helsinki Dec-
laration.

This retrospective study was conducted from February 2014 to 
December 2021 and included a total of 362 patients who underwent 
TLH due to benign indications in the uterus. Of these patients, 148 
received vaginal cuff closure using no. 0 Vicryl™ (polyglactin 910), 
which is endoscopically absorbable, and 214 received vaginal cuff 
closure through the vaginal route using the same suture material. 
Inclusion criteria were as follows: Age >18 years, laparoscopic com-
pletion of entire procedure up to colpotomy, and benign indication for 
hysterectomy. Patients who underwent hysterectomy due to invasive 
malignant lesions in the uterine cervix, ovarian, and endometrium or 
due to pelvic abscess, previous radiation therapy, and those who un-
derwent a subtotal hysterectomy, and inability to express adequate 
informed consent to participate in the study and patients dropped out 
from the follow-up were excluded from the study.

The pre-operative demographic data, operation data, early and 
late period complications, and gynecological examination findings 1 
and 6 months after the surgery, and data regarding the post-opera-
tive treatment interventions were obtained from the patients’ elec-
tronic medical records and files. Demographic data (e.g., age, grav-
ida, body mass index, and previous abdominal surgical data), data 

related to the operation (e.g., surgical indications, length of stay in 
the hospital, and operation duration), and data regarding the major 
complications that occurred after the surgery (e.g., bladder/ureter/
great vessel/bowel injury and blood transfusion) were recorded. In 
addition, complications such as vaginal cuff dehiscence, hematoma, 
cuff cellulitis, granulation, spotting, vaginal discharge, and cuff pro-
lapse were recorded.

Surgical Procedure

In this study, all the operations were performed by the same ex-
perienced surgeon, under general anesthesia, the patients were 
prepared in the dorsolithotomy position. For uterus manipulation, a 
RUMI® II system (Cooper Surgical, Trumbull, CT, USA) was inserted 
in the uterine cavity. Using the cervical cup adapted to the RUMI® 
II manipulator as a guide, monopolar cautery and colpotomy were 
performed, and the uterus was removed from the vaginal route. The 
vaginal cuffs of one group of patients were sutured through the vagi-
nal route through the continuous locking technique using the absorb-
able no. 0 Vicryl™ (polyglactin 910; Ethicon, Somerville, NJ, USA) 
suture material, whereas the vaginal cuffs of the patients in the other 
group were sutured through laparoscopic intracorporeal separate 
and knotting with the same material. In both methods, the uterosacral 
ligament, dense connective tissue layers, rectovaginal fascia, and 
paravaginal fascia were included in the sutured vaginal cuff.

Statistical Analysis

The data obtained from the study were analyzed using the Statistical 
Package for the Social Sciences (SPSS) 20.0 for Windows (SPSS 
Inc., Chicago, Illinois, USA) program. Continuous data were ex-
pressed as the mean±standard deviation and percentage. Student’s 
t-test was used for continuous variables. Mann–Whitney U-test was 
used for the intergroup comparisons of parameters without normal 
distribution. Chi-square test was used for comparison of qualitative 
data. The statistical significance level of the data obtained from the 
study was interpreted with “p” value and p<0.05 was considered to 
be statistically significant.

RESULTS
The data obtained from the 362 patients who had undergone TLH 
were evaluated. The demographic features and TLH indications of 
the 148 patients whose vaginal cuffs were closed laparoscopically 
and of the 214 patients whose vaginal cuffs were closed through 
the vaginal route are presented in Table 1. It was found that in both 
groups, myoma uterine and abnormal uterine bleeding were the most 
common hysterectomy indications.

The mean operative time was 83.55±8.44 min in patients whose 
vaginal cuffs were sutured vaginally and 107.75±7.19 min in patients 
whose vaginal cuffs were sutured by the intracorporeal endoscopic 
method. The mean operation time of the patients whose vaginal cuff 
was sutured vaginally was statistically significantly shorter than the 
vaginal cuff sutured endoscopically (p<0.01). Although the weight of 
the hysterectomy materials was higher in the patients in whom the 
cuff was sutured vaginally (229.77±16.35 gr) than the cuff sutured 
endoscopically (199.60±14.18 gr), no statistical difference was found.
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For the patients who had undergone TLH, the intraoperative 
and post-operative major and minor complications that occurred are 
shown in Table 2. In terms of the major complications, no differences 
were found between the groups. It was found that endoscopic sutur-
ing is more advantageous than suturing through the vaginal route 
in terms of granulation formation, abnormal vaginal discharge, and 
mucosal-adhesion formation in the vaginal cuff. Within 39 patients 
whose vaginal cuff was sutured vaginally with complaints of abnor-
mal vaginal discharge, six patients had Escherichia coli, and one 
patient had abnormal colonization of the Klebsiella strain in the vag-
inal discharge culture. Eight of the patients whose vaginal cuff was 
sutured endoscopically had abnormal vaginal discharge complaints, 
however, none of them had abnormal microbial strains isolated in 
their vaginal culture.

Only one of the patients whose vaginal cuff was endoscopically 
sutured intracorporeally had vaginal cuff dehiscence. Vaginal vault 
prolapse (stage >2) rates were similar between vaginally sutured 
(n=9) and endoscopically sutured (n=7) groups.

DISCUSSION
In this study, we aimed to compare the complications and clinical 
results of laparoscopic vaginal cuff closure and vaginal cuff closure 
through the vaginal route in patients who underwent TLH. We found 
no differences between the laparoscopic closure of the vaginal cuff 
and the vaginal cuff closure through the vaginal route in terms of 
intraoperative or post-operative major complications such as great 

vessel/bowel/bladder-ureter, bleeding, and blood transfusion in the 
patients who had undergone TLH. Besides, the operation duration 
was found to be significantly shorter for the patients whose vaginal 
cuffs were sutured through the vaginal route and also it was found 
that laparoscopic suturing is more advantageous than suturing 
through the vaginal route in terms of the formation of vaginal cuff 
granulation, abnormal vaginal discharge, and abnormal mucosal 
band-shaped adhesion in the vaginal cuff.

It was previously reported that more complications could occur 
(e.g., dehiscence, vaginal bleeding, granulation formation, cuff infec-
tion, and vaginal cuff prolapse) in hysterectomy performed with the 
laparoscopic method. Vaginal cuff dehiscence accompanied by evis-
ceration is one of the life-threatening complications that are feared 
to develop in patients undergoing TLH.[8] Vaginal cuff dehiscence is 
characterized by partial- or full-thickness separation of the vaginal 
cuff. It can lead to evisceration of peritoneal contents, bowel isch-
emia, and peritonitis.[9] It is emphasized that after hysterectomy, es-
pecially in premenopausal patients, the most significant risk factor 
that increases vaginal cuff complications is coit earlier than 1 month 
post-operative.[10] Speculate that women after menopause had a low-
er risk of vaginal cuff dehiscence due to decline in sexual frequen-
cy.[11] Contrary to the results of the many early prospective studies 
that have been conducted, in the recent studies involving more pa-
tients, no difference was detected in terms of vaginal cuff dehiscence 
whether hysterectomy was performed laparoscopically or through 
the abdominal or vaginal route.[12] In their meta-analysis, Uccella et 
al. found that the dehiscence rate in the intracorporeal closure of the 

			   Vaginal cuff closure method

		  Endoscopic suturing (n=148)	 Vaginal suturing (n=214)	 p

 Age (year)	 48.33±4.15	 49.90±3.34	 >0.05
BMI (kg/m2)	 28.56±3.23	 27.46±2.05	 >0.05
Parity (n)	 3.73±0.42	 3.38±0.34	 >0.05
Previous abdominal surgery n, %
	 Caesarean	 35 (23.6)	 42 (19.6)	 >0.05
	 Appendoctomy	 5 (3.3)	 3 (1.4)	 >0.05
	 Myomectomy	 9 (6)	 5 (2)	 >0.05
	 Ovarian surgery	 2 (1.3)	 4 (1.8)	 n/s
TLH indications n, %
	 Uterine myoma	 85 (57.4)	 135 (63)	 >0.05
	 Abnormal uterine bleedings	 21 (14.1)	 44 (20.5)	 =0.02*
	 Premalignant lesions of the cervix	 14 (9.4)	 23 (10.7)	 >0.05
	 Premalignant lesions of the endometrium	 19 (12.8)	 16 (7.4)	 >0.05
	 Chronic pelvic pain	 6 (4)	 4 (1.8)	 >0.05
Operative time (min)	 107.75±7.19	 83.55±8.44	 =0.01*
Weight of the uterus (gr)	 199.60±14.18	 229.77±16.35	 >0.05

*: P value <0.05; BMI: Bodymass index; Values were given as mean±standard deviation (range) or number (%).

Table 1: Patients’ demographic features and their hysterectomy indications
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vaginal cuff is 1% and that in the closure through the vaginal route 
is 2.9%.[13] In our study, among all the patients who underwent TLH, 
there was only one patient who experienced cuff dehiscence, and it 
was not complicated by evisceration.

Hysterectomy is considered to be a potential risk factor for pelvic 
organ prolapse (POP) with an incidence of post-operative vault pro-
lapse varying from 2% to 43%.[14,15] Uccella et al.[13] found that there 
are no significant differences among the laparoscopic or abdominal 
or vaginal route closure of the vaginal cuff in terms of the risk of vag-
inal cuff prolapse. The route of hysterectomy is not associated with a 
difference in recurrence, grade, or subsequent treatment of prolapse 
when the indication for hysterectomy is considered.[16] Although there 
were no patients with POP indication in our study, according to the 
POP quantification grading[17] system after TLH, the rate of stage >2 
vaginal cuff prolapse in our study was 4.2% in both endoscopically 
sutured and vaginally sutured groups.

One of the processes that are thought to increase cuff complica-
tions in TLH is colpotomy with electrocauterization.[6] Especially, it can 
increase the possible bowel adhesions on the vaginal cuffs of patients 
who underwent hysterectomy due to malignancy, the bowel problems 
in patients who need brachytherapy, and the risk of ileus. It may be 
safer for such patients to undergo colpotomy with the sharp dissection 
method using laparoscopic scissors instead of electrocauterization.

Intensive vaginal discharge and spotting are among the frequent 
complaints of patients after TLH. The infection rate related to vaginal 
cuff after TLH has been reported to be 7.4%.[15] In our study, the total 

infection rate in the laparoscopically sutured cases was 6.7%, and 
that in the vaginal route sutured cases was 19.6%. In the culture 
samples from the post-operative vaginal discharge of the subjects in 
our study, the most frequent microbial agent colonization was E. coli. 
Infection findings were seen more frequently in the patients whose 
cuffs were closed through the vaginal route (p<0.001).

In our study, prolonged and recurrent vaginal spotting with 
granulation formation finding on the vaginal cuff was the most fre-
quently seen symptom which decreases the post-operative satis-
faction of the patients. Biopsy was performed on the lesions of 
the patients with granulation, and the biopsy area was cauterized. 
None of the patients’ pathology results showed malignant findings. 
The granulation rate after TLH has been reported to be 1.4% with 
laparoscopic suturing and 1.1% with suturing through the vaginal 
route.[6] In this study, the granulation rate after TLH with laparo-
scopic suturing was 1.8%, and that with suturing through the vag-
inal route was 11.6%. The granulation formation on the vaginal 
cuffs of the patients whose cuffs were sutured through the vaginal 
route was significantly higher (p<0.001).

In this study, the vaginal cuff hematoma rates were 1.3% and 
1.5%, respectively, for the patients whose vaginal cuffs were 
closed laparoscopically and for those whose vaginal cuffs were 
closed through the vaginal route. In the literature, similar rates (1% 
and 2.9%, respectively) are reported.[13]

Safer cuff suturing can be applied by observing the vaginal cuff 
and the Douglas pouch peritoneum boundaries. For obese women 

				    Vaginal cuff closure method

Complications	 Endoscopic suturing (n=148)		  Vaginal suturing (n=214)		  p

		  n	 %	 n	 %

Major complications
	 Bladder injury	 4	 2.7	 4	 1.8	 n/s
	 Ureter injury	 2	 1.35	 1	 0.4	 n/s
	 Great vessel injury	 0	 0	 1	 0.4	 n/s
	 Bowel injury	 1	 0.6	 2	 0.9	 n/s
	 Blood transfusion	 31	 20.9	 37	 17.2	 0.05
Cuff complications
	 Dehiscence	 1	 0.6	 0	 0	 n/s
	 Vaginal cuff prolapse	 7	 4.2	 9	 4.2	 >0.05
	 Vaginal cuff bleeding	 4	 2.4	 3	 1.4	 n/s
	 Cuff cellulite	 2	 1.35	 3	 1.4	 n/s
	 Granulation	 3	 1.8	 25	 11.6	 <0.001*
	 Abnormal vaginal discharge	 8	 4.8	 39	 18.2	 <0.001*
	 Cuff hematoma	 2	 1.3	 3	 1.5	 n/s
	 Mucosal band-formed adhesion	 1	 0.6	 19	 8.8	 <0.001*

*: P value <0.05.

Table 2: Postoperativ complications 
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and those with atrophic vaginas, the cuff boundaries to be sutured 
can be visualized better with the laparoscopic method than with 
suturing through the vaginal route.[6]

Increasing surgical experience has been associated with low-
er rates of major complications, highlighting the effect of a learn-
ing curve.[18] Surgical complexity has also been associated with 
complications, with more complex surgeries usually performed by 
higher volume surgeons, with inherently higher complication rates.
[19,20] Laparoscopic suturing and knotting is a process that requires 
much skill and experience.[21] Individual differences between sur-
geons in terms of quickness of knotting and strength of the knot 
are frequently observed.[22] The surgeon’s skill and experience 
were among the determining factors of the operation time.[23] In 
our study, the average operation duration for the patients whose 
vaginal cuffs were closed laparoscopically was 107.75±7.19 min 
and that for the patients whose vaginal cuffs were closed through 
the vaginal route was 83.55±8.44 min, and a significant differ-
ence was found between the groups in favor of suturing through 
the vaginal route (p=0.01). Hwang et al.[6] found that the operation 
time was significantly shorter in the laparoscopically sutured group 
[76.74(40–220) min] than in the vaginal route group [85.77(45–
290) min]. In a meta-analysis, Uccella et al.[13] found that opera-
tion time was 90.6±44.7 min in laparoscopically sutured group and 
92.6±43.7 min in vaginal route group and there were no significant 
differences among groups.

Several surgical suture materials have been launched in the 
market to decrease these differences.[24] Among those are the 
self-fixing barbed suture materials (e.g., V-Loc™).[25] Studies have 
shown that these products can be reliably used in laparoscopic 
cuff suture, shorten the operation duration, and are effective su-
ture materials.[26] However, some studies have indicated that these 
products are expensive and increase the risk of intra-abdominal 
adhesion.[27] Another study demonstrated the non-superiority of 
barbed suture with respect to conventional suture regarding surgi-
cal time and incidence of complications.[28] In our study, the vaginal 
cuffs of all the study participants were sutured with no. 0 Vicryl™ 
(polyglactin 910; Ethicon, Somerville, NJ, USA).

It has been reported that the vaginal length is better preserved 
in patients with laparoscopically sutured vaginal cuffs after TLH 
than in those with cuffs closed through the vaginal route; conse-
quently, laparoscopic suturing of the vaginal cuffs is more advan-
tageous in terms of sexual function.[29] Moreover, in patients with 
the vaginal cuff sutured through the vaginal route, the need for re-
construction due to vaginal cuff healing problems was found to be 
more frequent.[13] In our study, in 8.8% of the patients who under-
went TLH and whose vaginal cuffs were sutured through the vagi-
nal route, mucosal thin band-shaped adhesion that caused dyspa-
reunia symptoms was found (Fig. 1). After we dissected this band 
formed adhesion, the patients’ dyspareunia complaints resolved.

The most obvious limitation of this study was its retrospective 
nature, Apart from the total operation duration, the lack of data 
about the cuff suturing time was another limitation of our study. 
The main strength of our study is esteemed number of TLH cas-
es including the data on post-operative vaginal cuff healing out-
comes.

CONCLUSION
Consequently, endoscopic suturing and knotting is a process that 
requires much skill and experience, but it seems that intracorporeal 
closure of the vaginal cuff after TLH is safer. Yet, although the clo-
sure of the cuff through the vaginal route requires greater caution 
in relation to the cuff complications, it is still an effective method. To 
determine whether laparoscopic vaginal cuff closure or vaginal cuff 
closure through the vaginal route is the superior technique, more pro-
spective studies are needed.

Statement
Ethics Committee Approval: The Muğla Sıtkı Koçman University Clinical 
Research Ethics Committee granted approval for this study (date: 31.03.2021, 
number: 7/VI).

Informed Consent: Written informed consent was obtained from patients who 
participated in this study.

Peer-review: Externally peer-reviewed.

Conflict of Interest: The author have no conflict of interest to declare.

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

REFERENCES
1.	 Clarke-Pearson DL, Geller EJ. Complications of hysterectomy. Obstet 

Gynecol 2013;121(3):654–73.

2.	 Reich H, DeCaprio J, Mcglynn F. Laparoscopic hysterectomy. J Gynecol 
Surg 1989;5(2):213–6.

3.	 Warren L, Ladapo JA, Borah BJ, Gunnarsson CL. Open abdominal ver-
sus laparoscopic and vaginal hysterectomy: analysis of a large United 
States payer measuring quality and cost of care. J Minim Invasive Gy-
necol 2009;16(5):581–8.

4.	 Uccella S, Ceccaroni M, Cromi A, Malzoni M, Berretta R, de Iaco P, et 
al. Vaginal cuff dehiscence in a series of 12, 398 hysterectomies: Ef-
fect of different types of colpotomy and vaginal closure. Obstet Gynecol 
2012;120(3):516–23.

5.	 de Iaco P, Ceccaroni M, Alboni C, Roset B, Sansovini M, D’Alessandro 

Figure 1: Vaginal mucosal adhesion.



Akbaba E. Cuff closure laparoscopically or by vaginally?

June 2021

Zeynep Kamil Med J 2021;52(2):67–72

72

L, et al. Transvaginal evisceration after hysterectomy: Is vaginal cuff clo-
sure associated with a reduced risk? Eur J Obstet Gynecol Reprod Biol 
2006;125(1):134–8.

6.	 Hwang JH, Lee JK, Lee NW, Lee KW. Vaginal cuff closure: a compar-
ison between the vaginal route and laparoscopic suture in patients 
undergoing total laparoscopic hysterectomy. Gynecol Obstet Invest 
2011;71(3):163–9.

7.	 Jeung IC, Baek JM, Park EK, Lee HN, Kim CJ, Park TC, et al. A pro-
spective comparison of vaginal stump suturing techniques during total 
laparoscopic hysterectomy. Arch Gynecol Obstet 2010;282(6):631–8.

8.	 Siedhoff MT, Yunker AC, Steege JF. Decreased incidence of vaginal cuff 
dehiscence after laparoscopic closure with bidirectional barbed suture. 
J Minim Invasive Gynecol 2011;18(2):218–23.

9.	 Hur HC, Lightfoot M, McMillin MG, Kho KA. Vaginal cuff dehiscence 
and evisceration: A review of the literature. Curr Opin Obstet Gynecol 
2016;28(4):297–303.

10.	 Ceccaroni M, Berretta R, Malzoni M, Scioscia M, Roviglione G, Spag-
nolo E, et al. Vaginal cuff dehiscence after hysterectomy: A multicenter 
retrospective study. Eur J Obstet Gynecol Reprod Biol 2011;158(2):308–
13.

11.	 Karraker A, Delamater J, Schwartz CR. Sexual frequency decline from 
midlife to later life. J Gerontol B Psychol Sci Soc Sci 2011;66(4):502–12.

12.	 Morgan-Ortiz F, Contreras-Soto JO, Soto-Pineda JM, Zepeda MA, Per-
aza-Garay FJ. Comparison between unidirectional barbed and polyglac-
tin 910 suture in vaginal cuff closure in patients undergoing total laparo-
scopic hysterectomy. Surg Technol Int 2013;23:143–8.

13.	 Uccella S, Malzoni M, Cromi A, Seracchioli R, Ciravolo G, Fanfani F, 
et al. Laparoscopic vs transvaginal cuff closure after total laparoscopic 
hysterectomy: a randomized trial by the Italian society of gynecologic 
endoscopy. Am J Obstet Gynecol 2018;218(5):500.e1–13.

14.	 Cruikshank SH, Kovac SR. Randomized comparison of three surgical 
methods used at the time of vaginal hysterectomy to prevent posterior 
enterocele. Am J Obstet Gynecol 1999;180(4):859–65.

15.	 Aigmueller T, Dungl A, Hinterholzer S, Geiss I, Riss P. An estimation of 
the frequency of surgery for posthysterectomy vault prolapse. Int Urogy-
necol J 2010;21(3):299–302.

16.	 Gabriel I, Kalousdian A, Brito LG, Abdalian T, Vitonis AF, Minassian VA. 
Pelvic organ prolapse after 3 modes of hysterectomy: Long-term fol-
low-up. Am J Obstet Gynecol 2021;224(5):496.e1–10.

17.	 Madhu C, Swift S, Moloney-Geany S, Drake MJ. How to use the pel-
vic organ prolapse quantification (POP‐Q) system? Neurourol Urodyn 
2018;37(S6):S39–43.

18.	 Naveiro-Fuentes M, Rodríguez-Oliver A, Fernández-Parra J, 
González-Paredes A, Aguilar-Romero T, Mozas-Moreno J. Effect of sur-
geon’s experience on complications from laparoscopic hysterectomy. J 
Gynecol Obstet Hum Reprod 2018;47(2):63–7.

19.	 Mowat A, Maher C, Ballard E. Surgical outcomes for low-volume vs 
high-volume surgeons in gynecology surgery: A systematic review and 
meta-analysis. Am J Obstet Gynecol 2016;215(1):21–33.

20.	 Bretschneider CE, Padilla PF, Das D, Jelovsek JE, Unger CA. The 
impact of surgeon volume on perioperative adverse events in women 
undergoing minimally invasive hysterectomy for the large uterus. Am J 
Obstet Gynecol 2018;219(5):490.e1–8.

21.	 WM IJ, Leijte E, Ganni S, Luursema JM, Francis NK, Jakimowicz JJ, et 
al. Competency assessment tool for laparoscopic suturing: development 
and reliability evaluation. Surg Endosc 2020;34(7):2947–53.

22.	 Leijte E, de Blaauw I, van Workum F, Rosman C, Botden S. Robot as-
sisted versus laparoscopic suturing learning curve in a simulated set-
ting. Surg Endosc 2020;34(8):3679–89.

23.	 Lin Y, Lai S, Huang J, Du L. The efficacy and safety of knotless barbed 
sutures in the surgical field: a systematic review and meta-analysis of 
randomized controlled trials. Sci Rep 2016;6:23425.

24.	 Alessandri F, Remorgida V, Venturini PL, Ferrero S. Unidirectional 
barbed suture versus continuous suture with intracorporeal knots in lap-
aroscopic myomectomy: a randomized study. J Minim Invasive Gynecol 
2010;17(6):725–9.

25.	 Mikhail E, Wyman A, Hahn L, Hart S. Barbed sutures in minimally inva-
sive gynecologic surgery. Surg Technol Int 2016;28:185–91.

26.	 Karacan T, Ozyurek E, Usta T, Odacilar E, Hanli U, Kovalak E, et al. 
Comparison of barbed unidirectional suture with figure-of-eight standard 
sutures in vaginal cuff closure in total laparoscopic hysterectomy. J Ob-
stet Gynaecol 2018;38(6):842–7.

27.	 Köhler G, Mayer F, Lechner M, Bittner R. Small bowel obstruction af-
ter TAPP repair caused by a self-anchoring barbed suture device for 
peritoneal closure: Case report and review of the literature. Hernia 
2015;19(3):389–94.

28.	 Einarsson JI, Cohen SL, Gobern JM, Sandberg EM, Hill-Lydecker 
CI, Wang K, et al. Barbed versus standard suture: a randomized tri-
al for laparoscopic vaginal cuff closure. J Minim Invasive Gynecol 
2013;20(4):492–8.

29.	 Bastu E, Yasa C, Dural O, Ozgor BY, Yilmaz G, Ugurlucan FG, et al. 
Comparison of 2 methods of vaginal cuff closure at laparoscopic hys-
terectomy and their effect on female sexual function and vaginal length: 
a randomized clinical study. J Minim Invasive Gynecol 2016;23(6):986–
93.



ORIGINAL ARTICLE
Zeynep Kamil Med J 2021;52(2):73–77
DOI: 10.14744/zkmj.2021.70299

PET/CT dilemma in para-aortic lymph node assessment in 
locally advanced cervical cancer?

 Mehmet Sait BAKIR
 Özer BİRGE
 Ceyda KARADAĞ
 Selen DOĞAN
 Hasan Aykut TUNCER
 Tayup ŞİMŞEK

ORCID ID
MSB	: 0000-0002-9773-4339
ÖB	 : 0000-0002-1939-3743
CK	 : 0000-0002-9557-0932
SD	 : 0000-0002-4019-5581
HAT	 : 0000-0002-5434-1025
TŞ	 : 0000-0003-1088-3970

ABSTRACT
Objective: We aimed to discuss the relationship between the maximum standardized 
uptake value (SUVmax), which is the degree of involvement obtained in the radiophar-
maceutical 18-Fluor-labeled glucose-utilized positron emission tomography-computed 
tomography (PET-CT), which is widely used in locally advanced cervical cancer, and 
para-aortic lymph node positivity as a result of histopathology in the light of the literature.
Material and Methods: The pre-operative PET-CT results of 66 patients who had 
been examined and treated for locally advanced (Stage IB3-IVA) cervical cancer be-
tween 2015 and 2020 were retrospectively examined and the relationship between 
the SUVmax values and para-aortic lymph node positivity in the histopathology results 
was evaluated. Patients with SUVmax 4≤ in PET-CT were accepted to have para-
aortic lymph node involvement. In terms of para-aortic lymph involvement, a cross 
tabulation was created with PET-CT results and the final pathology, which is the gold 
standard, and the sensitivity, specificity, positive predictive values (PPV), and nega-
tive predictive values (NPV) were calculated.
Results: The mean age of 66 patients included in our study was 48.2±13.2 years. The 
majority of our patients were at stage 1B3 (36.4%), while eight were at stage 3C2P. 
While para-aortic evaluation was performed through the laparoscopic method in 36 
(54.5%) patients, it was performed by laparotomy in the remaining 30 (45.5%) patients. 
When the complaints of the patients were assessed, it was seen that the highest rate 
was that of post-coital bleeding in 32 patients (48.5%) and pelvic pain was observed 
in two patients (3%). The mean body mass index (BMI) was 22.69±4.14 and the squa-
mous type was the most common in 44 patients (66.7%) in terms of histopathological 
typing. When we evaluated the results of 66 patients, the prevalence rate was around 
12% and when we compared the SUVmax uptake rates found in PET-CT, which we 
used as a new diagnostic test with the pathology results, which is our gold standard 
test, the sensitivity and specificity rates were 50% and 48%, respectively. The PPV, 
the NPV, and accuracy were calculated as 11.7%, 87.5%, and 48.8%, respectively.
Conclusion: Considering the high risk of para-aortic lymph node metastasis in locally 
advanced cervical cancer through assessment of the high SUVmax values in PET-
CT, it is necessary to confirm the status of the para-aortic lymph node with minimally 
invasive surgery in the foreground by experienced surgeons.
Keywords: Cervical cancer, para-aortic lymph node metastasis, PET-CT, SUVmax value. 
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INTRODUCTION
Cervical cancer is the fourth most common female cancer among 
gynecological cancers in terms of morbidity and mortality.[1] Cervical 
cancer has lower incidence and mortality rates compared to uter-
ine corpus and ovarian cancer as well as many other organ can-
cers. However, cervical cancer still remains an important cause of 
increased morbidity and mortality in female cancers in countries that 
do not have access to screening and prevention programs. Human 
papilloma virus is the main cause of cervical neoplasia and can be 
detected as the main factor in 99.7% of cervical cancers.[2] While the 
most common histological types of cervical cancer are the squamous 
cell types with a rate of approximately 70%, 25% are adenocarcino-
mas, and 5% are other rare types.[3]

Cervical cancer has traditionally been clinically staged, but 
surgical and radiological evaluation is part of staging after 2018 
to detect pelvic and para-aortic lymph node involvement.[4–7] Sur-
gery and post-operative histopathological evaluation and radio-
logical staging provide important information that may affect the 
treatment.[8] It may be better and more practical to assess locally 
advanced disease (i.e., tumor size, vaginal, and parametrial in-
volvement), especially since it is an easier and more accessible 
method in low-income areas where cervical cancer continues to 
be the most common malignancy among women. Thus, morbidity 
and mortality related to surgery are avoided in patients who are 
not candidates for surgical treatment.[9] The tumor stage is deter-
mined during the primary diagnosis of cervical cancer and does 
not change even when prognostic factors that increase the risk 
of recurrence after treatment are determined. This is also true for 
other gynecological cancers. Correct pre-treatment staging of cer-
vical cancer is critical as it determines both surgical and medical 
treatment and the prognosis.

Cervical cancer increases the mortality and morbidity by causing 
more distant metastatic lesions as well as pelvic or para-aortic lymph 
node involvement. Historically, surgery with lymphadenectomy was 
required to evaluate lymph node metastases in cervical cancer. How-
ever, today, lymph node dissection, imaging methods, or both are 
used to evaluate lymph node metastases. The presence of lymph 
node involvement is the most important factor determining the prog-
nosis in cervical cancer and is associated with a worse prognosis. 
Determining the stage by diagnosing lymphatic and distant metas-
tases and planning the treatment of the cases accordingly are the 
most important factors in the prognosis, and in particular, detection 
of local advanced stage and metastatic cancer by pre-operative im-
aging methods affect the decisions regarding radiotherapy. Thus, be 
it laparotomy or laparoscopic surgery, the associated mortality and 
morbidity are decreased.[10]

We evaluated our cases diagnosed with local advanced stage 
cervical cancer, who had undergone pre-operative fluorodeoxyglu-
cose (FDG) positron emission tomography-computed tomography 
(PET-CT) and operated and histopathologically examined for stag-
ing, through histopathological comparisons, which is accepted as 
gold standard, with PET-CT. We aimed to discuss the dilemma of the 
use of FDG PET-CT to detect para-aortic lymph node involvement in 
the light of the literature.

MATERIAL AND METHODS
Approval was obtained from the ethics committee of our hospital for 
66 cases who had been examined and treated for locally advanced 
(stage IB3-IVA) cervical cancer between 2015 and 2020. The study 
was evaluated by the Akdeniz University Faculty of Medicine Clinical 
Research Ethics Committee and was approved under the decision 
number KAEK-21 (date: 13.01.2021). Subsequently, the pre-operative 
FDG PET-CT maximum standardized uptake value (SUVmax) values 
and the histopathology results were evaluated retrospectively; the re-
lationship between FDG PET-CT SUVmax reference value of 4 and 
above and below 4 with histopathological para-aortic lymph node pos-
itivity was evaluated. Sixty-six patients with a mass size of 4 cm and 
above, from Stage IB3 to IVA, where there is adjacent organ mucosa 
involvement according to The International Federation of Gynecology 
and Obstetrics (FIGO) 2018 staging, and who had undergone para-
aortic lymph node dissection by either the laparoscopic technique or 
laparotomy, were included in our study. Two cases with early Stages 
IA and IB1, Stage IVB cases with distant metastasis and patients who 
did not continue their examination and treatment or who had not un-
dergone histopathological sampling, were not included in the study.

The histopathological, demographic, and clinical characteristics 
of the cases were evaluated according to age, gravidity, parity, con-
traceptive use and methods, smoking status, first application com-
plaints, BMI, and the cervical biopsy results.

While all patients were therapeutically given simultaneous cis-
platin (40 mg/m2), with extended-field radiotherapy to patients with 
positive para-aortic lymph node involvement, patients with lymph 
node negativity received pelvic radiotherapy.

After the treatment, in the first 2 years, the patients were fol-
lowed-up every 3 months with cervical cytology and physical exam-
ination, pelvic examinations were carried out and the controls were 
continued every 6 months for the next 3 years. During the follow-up, 
pelvic examination, transvaginal or transabdominal ultrasonography, 
serum tumor markers evaluation, and radiological evaluations were 
performed in all cases.

For the descriptive statistics, the mean, standard deviation, 
median, min-max values, and frequencies were used considering 
whether there was a normal distribution or not. The categorical data 
were expressed in numbers and percentages (%). For the numerical 
data, Mann–Whitney U-test was used according to the normal distri-
bution status. Patients with SUVmax ≤4 in PET-CT were accepted 
as having para-aortic lymph node involvement. The PET-CT results 
in terms of para-aortic lymph node involvement, and the final pathol-
ogy results, which is the gold standard, were cross-tabulated and the 
sensitivity, specificity, PPV, and NPV were calculated. The Statistical 
Package for the Social Sciences 23 program was used to analyze 
the data. P values in all tests of lower than 0.05 were considered 
statistically significant.

RESULTS
The mean age of the 66 patients included in our study was 48.2±13.2 
years. The gravity and parity evaluation of the patients showed that 
there was 1 case who had no pregnancy and no delivery, and all de-
liveries had been carried out through normal vaginal delivery. It was 
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determined that 36 patients (54.5%) did not use any contraceptive 
method and 54 patients were smokers and smoked at least 8 pack-
years and 32 pack-years at most. When the presenting complaints of 
the patients were examined, it was seen that the highest rate was 32 
patients (48.5%) with post-coital bleeding and two patients (3%) with 
pelvic pain. The mean BMI was 22.69±4.14 and the squamous type 
was the most common in 44 patients (66.7%) in terms of histopatho-
logical typing, followed by adeno-type in 18 patients (27.2%) (Table 
1). Most of the patients were at Stage 1B3 (36.4%), and eight pa-
tients were at Stage 3C2P. While para-aortic evaluation was made 
using the laparoscopic method in 36 (54.5%) patients, it was made 
through laparotomy in the remaining 30 (45.5%) patients.

When we examined the number of para-aortic lymph nodes re-
moved, the median for laparoscopy was found to be 7 (min: 0-max: 
18) and 5 (min: 0-max: 13) for laparotomy. However, there was no 
statistically difference between the two groups (p:0.569).

When all of the SUVmax values in the FDG PET-CT of our 66 pa-
tients included in the study were evaluated, the mean value of 4 was 
accepted as reference, and in all calculations, a value of 4 and above 
was accepted as high risk for para-aortic lymph node positivity, while 
values below 4 were considered normal. When we evaluated the re-
sults of 66 patients, the prevalence rate was around 12.1% and when 
we compared the SUVmax uptake rates found in PET-CT, which we 
used as a new diagnostic test, with the pathology results, which is 
our gold standard test, the sensitivity and specificity rates were 50% 
and 48%, respectively. The PPVs and NPVs and the accuracy were 
calculated as 11.7%, 87.5%, and 48.8%, respectively. In addition, 
while our false positivity rate was 51%, our false negativity rate was 
calculated as 50% (Table 2).

DISCUSSION
In particular, patients with Stage IB3 and IVA disease are considered 
to be locally advanced stages, and it is necessary to clearly demon-
strate lymph nodes and distant organ or system involvement to plan 
their treatment in detail with the least complication rates. In recent 
years, FDG PET-CT, which is a method based on the uptake and 
metabolic activity of the labeled glucose, FDG, by the lymph nodes, 
tumor cells, and metastatic foci, has emerged as a new method on 
the basis of CT scanning, which is one of the imaging methods to 
ensure less surgical complications.

The superiority of FDG PET over other imaging methods has 
been demonstrated in a meta-analysis of 72 studies including 5042 
women, which reported the following sensitivities and specificities for 
detecting lymph node metastases: PET (sensitivity: 75% and speci-
ficity: 98%), magnetic resonance imaging (MRI) (sensitivity: 56% and 
specificity: 93%), and CT (sensitivity: 58% and specificity: 92%).[11] 
Compared to CT alone, PET-CT was found to be significantly sen-
sitive in terms of diagnosis, treatment, and prognosis, especially in 
determining the width of radiotherapy areas and showing lymph node 
metastases, which is the most important risk factor affecting recur-
rence and disease-free survival.[12]

Although FDG PET-CT is the most accurate imaging examina-
tion for lymph node evaluation, it should be kept in mind that the 
rates of false-negative diagnosis are high.[12,13] As an example, in a 

study in 60 patients with Stage IB2 to IVA disease, 12% of those 
without positive para-aortic node findings on PET-CT were found 

		  n	 Mean/Median	 SD/Min-Max/%

Age		  48.2	 ±13.2
Gravidity		  3	 0–10
Parity		  2	 0–7
Contraception
	 No	 36		  54.5
	 OC	 20		  30.3
	 IUD	 10		  15.2
Smoking
	 Yes	 54	 16 (pack year)	 8–32
	 No	 12
Complaint
	 Post-coital bleeding	 32		  48.5
	 Vagial discharge	 30		  45.5
	 Menometroragy	 2		  3
	 Pelvic pain	 2		  3
	 BMI	 33	 22.69	 ±4.14
Histological type
	 SCC	 44		  66.7
	 Adenocarcinom	 18		  27.2
	 Others	 4		  6.1
Stage
	 1B3	 24		  36.4
	 2A2	 8		  12.1
	 2B	 9		  13.6
	 3A	 1		  1.5
	 3B	 4		  6.1
	 3C1P	 10		  15.2
	 3C2P	 8		  12.1
	 4A	 2		  3.0
Surgical type
	 L/S	 36		  54.5
	 L/T	 30		  45.5
Number of para-aortic 
lymph nodes
	 L/S		  7 (0–18)	 p=0.569
	 L/T		  5 (0–13)	

SD: Standard deviation; OC: Oral contraseption; BMI: Body mass indeks; 
SCC: Skuamous cell cancer; IUD: Intra uterine device; L/S: Laparoscopy; 
L/T: Laparotomy.

Table 1: Clinical and demographic characteristic risk factors of 
the patients
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to have histopathologically positive para-aortic nodes.[12] A higher 
rate of pathologically positive para-aortic disease was observed in 
a subgroup of patients with PET-CT findings with positive pelvic and 
negative para-aortic nodes (22%). In another PET-CT study and 
pathological analysis of para-aortic nodes, patients with PET-positive 
pelvic nodes were more likely to have surgically confirmed para-aor-
tic lymph node metastases than patients with PET-negative pelvic 
nodes (24% vs. 3%).[14]

In 1950, after William Sweet and Gordon L. Brownell, Chief of 
Neurosurgery Service at Massachusetts General Hospital, had seen 
the need for some new imaging methods that were more sensitive 
for imaging brain tumors, the idea that annihilation radiation should 
be used for imaging, especially after positron emission, emerged.
[11,15] Since biology and anatomy are combined with this technology, 
which required a long time to develop and use in the health field, the 
diagnostic accuracy rates have increased. Thus, especially with pre-
surgical imaging methods, complications related to primary surgery 
have been reduced and adjuvant or neoadjuvant treatment methods 
and their effectiveness have been increased. Furthermore, it sup-
ports the need for additional treatment or surgery in cases with recur-
rence after treatment.[16]

All cases diagnosed with cervical cancer have been recom-
mended lymph node evaluation by FIGO and the American Cancer 
Joint Committee, and lymph node condition was added to the lat-
est FIGO 2018 cervical cancer staging, according to the radiological 
imaging or histopathological evaluation results.[17]

With the latest revision, lymph node involvement has been very 
important in the FIGO staging and the prognosis, and survival is 
lower in patients with lymph node metastasis. The 5-year survival 
at all stages in patients with pelvic and para-aortic lymph node 
metastases is between 19% and 60%.[18,19] Therefore, evaluation 
of lymph nodes, especially with imaging methods, is important in 
determining the prognosis of the disease and choosing the treat-
ment in terms of the disease stage and related recurrence and 
disease-free survival.

In our study, we found that the sensitivity of FDG PET-CT to be 
50% and this was compatible with the range of 30–93% reported in 
the literature, but the specificity, that is, the rate of finding para-aortic 

lymph node involvement negativity was 48%, and this rate was lower 
than the rates in the literature. The reason for this discrepancy can 
be considered as the retrospective design of our study and the non-
targeted evaluation of the radiological findings of the patients, and 
these values were compared with histopathology results. We can 
say that if the SUVmax values of FDG PET-CTs had been obtained 
for the target of detecting para-aortic lymph node and the evaluation 
had been made accordingly, these values would be much higher and 
more compatible with the literature.

In the literature, PET-CT revealed lymph nodes larger than 
10 mm better than both MRI and CT with a false negative rate of 
4–15%. These conditions should be taken into consideration as 
false positivity is particularly present where there is a high incidence 
of tuberculosis, sarcoidosis, lymphoma, and HIV that cause lym-
phatic reactivity.[20]

Nowadays, with the advances in minimally invasive proce-
dures, it may be more rational to surgically evaluate para-aortic 
lymph nodes. In addition, revealing the para-aortic lymph node 
status surgically by either laparoscopy or laparotomy has a better 
prognosis than radiological exclusion and has been accepted as 
the gold standard,[21] since it is clear that some patients will demon-
strate a disruption in their actual staging and treatment due to the 
absence of radiological imaging and high false negativity. In the 
only randomized controlled UTERUS-11 study comparing surgi-
cal and radiological staging in advanced cervical cancer, 33% of 
the patients were shown to be at high stage as a result of laparo-
scopic staging. In the same study, both short-term and long-term 
survival was better in patients who had underwent laparoscopy, 
although it was not statistically significant. It was emphasized that 
performing laparoscopy on the patients in this study did not delay 
the chemoradiotherapy.[22]

Our study revealed that histopathological lymph node positivity 
was determined in 50% of the cases, who were found to be nega-
tive on FDG PET-CT. In other words, it turns out that our accuracy 
rate was around 50%, so that one out of two patients with positive 
para-aortic lymph nodes could not be detected and pre-operative 
evaluation should be performed precisely in the direction of imag-
ing. However, we can confidently say that despite the low rate of 
detecting positive patients, our rate of detecting true negative pa-
tients was as high as 87.5%, and in this case, when we accept the 
SUVmax value of 4 and above in FDG PET-CT as a reference, our 
rates of finding true negatives are compatible with the literature 
and are high.

The limitations of our study comprise the fact that our study was 
conducted retrospectively and the targeted SUVmax values were 
not evaluated. Furthermore, the effect of SUVmax values on the 
treatment results, local control and survival was not investigated. 
However, histological confirmation of lymph node metastasis is the 
most important aspect of our study, and to avoid the complications 
of surgery and planning of extended-field radiotherapy, the evalua-
tion of lymph node in locally advanced cervical cancer can be made 
according to its spread in imaging studies. In addition, in patients 
with lymph node involvement in FDG PET-CT, surgical lymph node 
dissection may have a decreasing effect on disease-free survival and 
overall survival, but this should be investigated.

Table 2: Comparison of PET-CT and histopathological results

Histopathological results

PET-CT Results	 Positive	 Negative	 Total

Positive (suvmax≥4)	 4	 30	 34
Negative (suvmax<4)	 4	 28	 32
Total	 8	 58	

Sensitivity: 50%; Specificity: 48%; Positive predictive value: 11.7%; Negative 
predictive value: 87.5%; Accuracy: 48.5%; False positive rate: 51%; False 
negative rate: 50%. PET-CT: Positron emission tomography-computed to-

mography.
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CONCLUSION
In locally advanced cervical cancer, high SUVmax values and partic-
ularly, the high risk for para-aortic lymph node metastasis should be 
taken into consideration. However, the para-aortic lymph node status 
should be confirmed by experienced specialists in the foreground 
with minimally invasive surgery.
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ABSTRACT
Objective: Many factors affect breastfeeding such as maternal method of delivery. 
The objective of this study was to evaluate the relationship between delivery method 
and breastfeeding characteristics.
Material and Methods: This study was conducted between January and May 2019. 
A total of 210 mothers were analyzed who were registered in the Child Health and 
Diseases Outpatient Clinic and were still breastfeeding at the time of enrollment. A 
28-item questionnaire survey was administered to the participants regarding their 
family’s socio-demographic characteristics, delivery method, and breastfeeding 
characteristics.
Results: Of the participants, 79 (37.6%) and 131 (62.4%) gave birth by vaginal deliv-
ery (VD) and by cesarean delivery (CD), respectively. A total of 55 (69.6%) mothers 
had VD breastfed their baby within the first ½ h of birth. The difference between 
the time of initial breastfeeding and the delivery method was statistically significant 
(p<0.001). A significantly higher proportion of babies born by VD (94.9%) received 
breast milk as their first food than babies born by CD (p<0.001). Moreover, signifi-
cantly higher proportion of mothers who had VD exclusively breastfed their baby at 6 
months than mothers who had CD (p<0.001).
Conclusion: This study found that the delivery method has a significant effect on 
breastfeeding characteristics, such as the time of initial breastfeeding and exclusive 
breastfeeding.
Keywords: Breastfeeding, breast milk, cesarean delivery, vaginal delivery.
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INTRODUCTION
Breast milk is the only suitable food for healthy babies up to 6 months 
after birth. Breastfeeding is beneficial in many ways for both the 
mother and the baby. Mothers are advised to start breastfeeding 
within 1 h of birth, to continue exclusive breastfeeding for the first 6 
months, and to continue breastfeeding for at least 2 years.[1,2] How-
ever, many factors affect breastfeeding; one of these factors is the 
maternal method of delivery.[3]

Cesarean delivery (CD) is applied with high frequency in many 
parts of the world. Its morbidity and side effects are higher than those 
of vaginal delivery (VD) for both mothers and neonates.[4] Notably, 
medically unnecessary CDs are a global concern.[5] Although a clear 
consensus on the level of CD frequency is lacking, a consensus that 
its current frequency is too high to be explained by medical reasons 
does exist.[6–8] With the increase in the number of CD procedures be-
ing performed, research into the adverse health effects of CD is also 
increasing. A systematic review and meta-analysis study reported 
that early initiation of breastfeeding after an elective CD significantly 
reduced compared with that after VD, although it did not find any 
difference between emergency CD and VD on this parameter.[9] By 
contrast, another study determined that CD was associated with low 
risk of discontinuation of exclusive breastfeeding before 6 months 
postpartum.[10] In addition, a recent study in Turkey showed that the 
rate of exclusively breastfeeding babies born by CD was significantly 
higher than that of exclusively breastfeeding babies born by VD at 6 
months.[11] These results show that the relationship between CD and 
breastfeeding characteristics remains contradictory. The objective of 
this study was to evaluate the relationship between delivery method 
and breastfeeding characteristics.

MATERIAL AND METHODS
This study was approved by the Clinical Research Ethics Committee 
(approval no. 18/347; approval date: 02/10/2019) and was conduct-
ed between January and May 2019. We analyzed 210 mothers who 
were registered at the Child Health and Diseases Outpatient Clinic 
and were still breastfeeding at the time of enrollment. Babies who did 
not have any health problems were included in the study.

We administered a 28-item questionnaire survey regarding the 
participants’ family socio-demographic characteristics, delivery meth-
od, and breastfeeding characteristics. We recorded demographic 
data, including age, educational status, employment, and income 
status of the mothers and fathers. Moreover, we collected informa-
tion about the delivery method, first food given to the babies, time of 
initial breastfeeding, duration of exclusive breastfeeding, and total 
breastfeeding time. Mothers who have not yet completed 2 years of 
breastfeeding were asked whether they intended to continue breast-
feeding up to 2 years. The participants were informed about the re-
search and asked to provide their verbal consent to participate in it, 
in accordance with the Declaration of Helsinki. They anonymously 
completed the questionnaire.

Statistical Analysis

Statistical analysis was performed with SPSS 20.0. The Kolmog-
orov-Smirnov test was used to evaluate normal distribution of the 

continuous variables. Descriptive data were expressed as number 
(percentage), mean±standard deviation, or median (range). The 
Pearson χ² test and Fisher exact test were used for categorical vari-
ables. P<0.05 was considered statistically significant.

RESULTS
The mean age of the 210 mothers was 27.9±3.3 years, while that of 
the fathers was 29.0±3.7 years. The difference between VD and CD 
in terms of mean maternal age was not significant (p=0.329). The 
mean age of the babies was 8.06±2.88 months, and 80 (38.1%) of 
them had at least one sibling. A total of 149 (71.0%) mothers and 162 
(77.1%) fathers had high school or higher education. Moreover, 55 
(26.2%) mothers were working, while four (1.9%) fathers were not 
working (Table 1).

Seventy-nine (37.6%) mothers gave birth by VD, and 131 
(62.4%) mothers gave birth by CD. Of those who gave birth by CD, 
90 (60.4%) had high school or higher education (≥9 years) and 42 
(76.4%) were working. The difference between the educational sta-
tus and income status of the parents and the delivery method was 
not significant (p<0.05).

Seventy-nine (37.6%) mothers had breastfeeding experience. Of 
all the mothers, 166 (79.0%) stated that the first food given to their 
baby after birth was breast milk; in contrast, 44 (21.0%) reported that 
the first food given to their baby was infant formula. A significantly 
higher proportion of babies born by VD (94.9%) received breast milk 
as their first food than babies born by CD (p<0.001). A higher propor-
tion of mothers who had CD used infant formula than mothers who 
had VD (p<0.001).

Fifty-five (69.6%) mothers had VD breastfed their baby within the 
first ½ h of birth. In total, 75 (94.9%) mothers had VD and 49 (37.4%) 
who had CD breastfed their baby within the 1st h of life (p<0.001). The 
difference between the time of initial breastfeeding and the delivery 

		  Mothers	 Fathers

Age, mean±SD	 27.9±3.3	 29.0±3.7
Education (years)
	 ≤8	 61 (29.0%)	 48 (22.9%)
	 ≥9	 149 (71.0%)	 162 (77.1%)
Employment status
	 Not working	 155 (73.8%)	 4 (1.9%)
	 Working	 55 (26.2%)	 206 (98.1%)
Income status
	 <Minimum wage* TL	 17 (8.1%)
	 Between minimum wage and 5000 TL	 102 (48.6%)
	 >5000 TL	 91 (43.3%)

SD: Standard deviation; *: Minimum wage was accepted as 2.020,90 TL; 
TL: Turkish Liras.

Table 1: Baseline characteristics of parents
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method was significant (p<0.001). One hundred and six (50.5%) in-
fants were exclusively breastfed for the first 6 months of life. Fifty-two 
(65.8%) mothers who had VD fed their baby only breast milk during 
the first 6 months after birth, and this rate was significantly higher 
than that among the mothers who had CD (p<0.001). The difference 
between breastfeeding experience and delivery method was not sta-
tistically significant (p=0.934). Furthermore, 52 (44.8%) mothers who 
had VD felt competent in terms of breastfeeding (p=0.017) (Table 2).

DISCUSSION
This study investigated whether delivery type affects breastfeeding 
characteristics. The rates of exclusive breastfeeding at 6 months may 
differ between countries. According to the 2020 US Centers for Dis-
ease Control and Prevention Breastfeeding Report Card, only 25.6% 
of infants were exclusively breastfed up to 6 months.[12] Moreover, in 
2018 and 2016, the rates of infants exclusively breastfed at 6 months 
were 25.5% and 22.3%, respectively.[13,14] Although the rate of breast-
feeding at 6 months has shown a tendency to increase, it is still at 
a very low level. However, a recent study found that the exclusive 
breastfeeding rate up to 6 months in Turkey increased from 28.2% 
in 2013 to 46.0% in 2017.[15] In the present study, half the infants 
received breast milk exclusively for the first 6 months of life, which 
is contrary to the findings of the US Centers for Disease Control 

and Prevention, whereas it is similar to the findings reported in the 
above-cited study. Contrarily, it should be considered that the other 
half of the infants could not be exclusively breastfed up to 6 months. 
In light of this, issues that prevent breastfeeding for 6 months should 
be further discussed, and efforts should be made to resolve them. 
The previous studies have reported that CD has a negative effect on 
breast milk intake.[9,16–18] In accordance with the literature, we found 
that the rate of exclusive breastfeeding up to 6 months among moth-
ers who had VD was higher than that among mothers who had CD.

CD is one of the major hurdles to early initiation of breastfeed-
ing in hospital-born babies.[19] One study reported that VD was 2.78 
times more highly associated with early initiation of breastfeeding 
than CD.[20] Delay in breastfeeding initiation causes some health 
problems in infants. A large cohort study showed that, compared with 
the risk of death among babies who started breastfeeding within the 
1st h of birth, the risk of death among neonates who started breast-
feeding between 2 h and 23 h after birth was 41%, whereas that 
among neonates who started breastfeeding between 24 h and 96 h 
after birth was 79%.[21] In a meta-analysis study of data collected from 
33 countries, CD was reported to have negative effects on early ini-
tiation of breastfeeding.[22] In the present study, breastfeeding within 
the first ½ h of birth and that within the 1st h of birth were compared 
to the delivery method. The results of the present study showed that 
the frequency of breastfeeding in both the first ½ h and the 1st h of 
life was higher in the mothers who had VD than in the mothers who 
had CD.

Mothers’ decision to start and continue breastfeeding can be in-
fluenced by many factors, and problems encountered in the initial 
stage of breastfeeding can influence their decision to either contin-
ue breastfeeding in the long term or stop breastfeeding completely.
[23,24] Moreover, we evaluated the duration of total breastfeeding for 
at least 2 years relative to the delivery method. Most mothers who 
breastfed for <2 years gave birth by CD.

The present study had several limitations. First, maternal in-
dications for CD and type of anesthesia used during CD were not 
reported. These parameters can affect postpartum breastfeeding 
characteristics. Second, the intention of mothers who have not yet 
completed 2 years of breastfeeding was recorded. This could have 
affected the overall results for the 2-year breastfeeding period that 
was analyzed.

CONCLUSION
This study found that the method of delivery significantly affects 
breastfeeding characteristics, such as the time of initial breastfeeding 
and exclusive breastfeeding. Pregnant women should be informed 
about all the possible side effects of CD, especially those involving 
breastfeeding. In addition, all expectant mothers should be encour-
aged to breastfeed within the 1st h of birth and to exclusively breast-
feed for 6 months.

Statement
Ethics Committee Approval: The Bezmialem Vakıf University Clinical Re-
search Ethics Committee granted approval for this study (date: 02.10.2019, 
number: 18/347).

		  VD		  CD		  p

		  n	 %	 n	 %

Breastfeeding initiation					     <0.001
	 ≤One hour	 75	 60.5	 49	 39.5
	 >One hour	 4	 4.7	 82	 95.3
Infant formula (as first food)					     <0.001
	 No	 75	 45.2	 91	 54.8
	 Yes	 4	 9.1	 40	 90.9
Exclusive breastfeeding					     0.001
	 <Six months	 27	 26.0	 77	 74.0
	 ≥Six months	 52	 49.1	 54	 50.9
Two years breastfeeding					     0.025
	 <Two years	 29	 29.6	 69	 70.4
	 ≥Two years	 50	 44.6	 62	 55.4
Previous breastfeeding experiences					     0.934
	 No	 49	 37.4	 82	 62.6
	 Yes	 30	 38.0	 49	 62.0
Feels competent about breastfeeding					     0.017
	 No	 27	 28.7	 67	 71.3
	 Yes	 52	 44.8	 64	 55.2

VD: Vaginally delivery, CD: Cesarean delivery.

Table 2: Distribution of breastfeeding characteristics accord-
ing to delivery type
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ABSTRACT
Objective: Determining the value of platelet count, mean platelet volume (MPV), 
plateletcrit (PCT), and platelet distribution width (PDW) on histologic disease stage 
and compliance to gluten-free diet (GFD) in children with celiac disease (CD).
Material and Methods: Children diagnosed as CD and healthy subjects were recruit-
ed. CD patients were classified into two groups: Newly diagnosed and on GFD for 
over 1 year. CD patients on GFD were further divided into two groups according to 
their dietary adherence determined by anti-tissue transglutaminase IgA levels. Sam-
ples for complete blood count were obtained from all participants.
Results: A total of 236 CD patients (60 newly diagnosed, 83 with good GFD adher-
ence, and 93 with poor GFD adherence, mean age: 11±3.9 years, 59.3% female) and 
92 healthy subjects (mean age: 10.7±3.8 years, 52.2% female) were studied. Plate-
lets, MPV, PCT, and PDW values of newly diagnosed CD and poor GFD adherence 
cases were statistically similar (p>0.05) while they were statistically higher than the 
controls and good GFD adherents (p<0.01). In ROC analysis, MPV had the highest 
area under the curve (0.758). The sensitivity and the specificity of MPV were 70.3% 
and 71.7%, respectively, for the cutoff value of 8.65 fL. Only PCT was found correlat-
ed with modified Marsh stage in newly diagnosed CD patients (r2: 0.302, p<0.05).
Conclusion: This is the first report about platelet functions in children with CD. Func-
tional platelet indices, especially MPV and PCT, would be a promising tool for indirect 
determination of GFD adherence and villous atrophy stage, respectively, at a low cost 
compared to other modalities.
Keywords: Celiac disease, children, gluten-free diet, mean platelet volume, plate-
letcrit.
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INTRODUCTION
Celiac disease (CD) is an autoimmune condition triggered by gluten 
and other environmental factors in genetically susceptible individuals. 
Permanent gluten ingestion eventually results in progressive lympho-
cytosis, villous atrophy, and inflammation in the small intestine, which 
leads to small intestinal malabsorption. Dietary elimination of gluten 
is the only approved therapeutic approach at the moment. Reversal 
of malabsorptive signs and symptoms can be achieved by a strict 
gluten-free diet (GFD). However, a reliable marker quantifying dietary 
compliance does not exist.[1] The gold standard is repetitive duode-
noscopies which are too invasive and impractical. Despite their high 
accuracy for individuating the subjects needing a diagnostic biopsy, 
serological tests lack reliability after diagnosis. The autoantibody ti-
ters do not correlate well with histological amelioration or CD pa-
tients’ symptoms on a GFD.[2] Immunoglobulin (Ig)A- and IgG-class 
tests usually take up to 24 months to normalize after gluten elimina-
tion from the diet.[3] The autoantibodies’ somewhat long half-life can 
explain whether these titers reflect the immune response to gluten 
rather than the direct intestinal injury. Moreover, small, infrequent, or 
intermittent exposures to gluten cannot be detected by such serolog-
ical tests in the clinical setting.[4]

Cytokines such as interleukin (IL)-3 and IL-6 induce megakaryo-
cytes to produce young platelets during inflammation.[5] Young plate-
lets are more reactive and more prominent in size. An elevation in 
serum IL-6 levels was reported previously in CD, which was highly 
correlated with mucosal injury severity.[6] In this context, elevated IL-6 
would trigger the young platelet synthesis. Consequently, as well as 
the platelet quantity, qualitative platelet indices such as mean platelet 
volume (MPV), plateletcrit (PCT), and platelet distribution with (PDW) 
will be affected. These parameters are frequently provided in the 
complete blood count (CBC) examination reports; nevertheless, they 
are still overlooked by most clinicians. A recent study suggests MPV 
as a promising biomarker for monitoring dietary compliance in CD 
adults.[7] Pediatric data do not exist. Our purpose is to investigate the 
relationship between qualitative platelet indices and mucosal dam-
age, and compliance to GFD in CD children.

MATERIAL AND METHODS 
The current study evaluated the medical CD database of the Pediat-
ric Gastroenterology outpatient clinic of the University of Health Sci-
ences, Zeynep Kamil Women and Children’s Training and Research 
Hospital, between January 2018 and 2021. The study protocol was 
approved by the hospital’s Ethics Committee (17.03.2021, decision 
no:77). The CD diagnosis was established following the recom-
mendations of the European Society of Pediatric Gastroenterology, 
Hepatology, and Nutrition; therefore, “no biopsy” approach was not 
utilized.[8] Demographic, clinical, and laboratory data of CD children 
were extracted from the database. Newly diagnosed cases and sub-
jects under GFD for a minimum period of 1 year were included in the 
study group. Subjects under GFD were further classified according 
to their GFD compliance. Serum tissue transglutaminase (TTG) IgA 
(Anti-TTG IgA ELISA kit, Euroimmun AG, Lübeck, Germany) level 
under 20 RU/mL was accepted as a marker of good GFD compli-
ance. The control group was generated by otherwise healthy and 
non-CD siblings and/or cousins of the newly diagnosed CD subjects. 

Their laboratory data were obtained during family screening. Platelet 
count, MPV, PCT, and PDW data were extracted from CBC reports, 
analyzed by a Beckman Coulter analyzer.

The CD’s severity was graded histologically by the modified 
Marsh classification (Marsh) in newly diagnosed individuals.[9] The 
study’s exclusion criteria include inadequate patient data, potential 
CD, selective IgA deficiency, current fever or acute/chronic inflamma-
tory/infectious state, diabetes mellitus, giardiasis, cerebral palsy, and 
the presence of any hepatic, metabolic, cardiac, or renal disease.

Data were analyzed using SPSS software (IBM SPSS version 
20, IBM Corp., New York, USA). Continuous variables are present-
ed as mean ± standard deviation, and categorical variables are pre-
sented as numbers or percentages. The Shapiro–Wilk test tested the 
normality of the data. The one-way analysis of variance or Mann–
Whitney U-test was used to compare groups where appropriate. For 
metric variables, Pearson’s correlation coefficients were computed. 
Calculated p<0.05 indicated statistical significance.

RESULTS
Among 374 individuals, 328 cases (236 CD cases and 92 controls) 
fulfilling the inclusion criteria were studied. The excluded subjects 
were: Eight with inadequate data, three with potential CD, six with 
giardiasis, four with selective IgA deficiency, 14 with fever or acute/
chronic inflammation, six with diabetes mellitus, and five cases with 
a chronic disease were excluded from the study. The mean age and 
the gender distribution were indifferent between the study group and 
the controls (11.0±3.9 years vs. 10.7±3.8 years, 59.3% vs. 52.2%, 
p>0.05, respectively). In the study group, 60 cases were newly di-
agnosed, and 176 were under GFD for more than 1 year. According 
to serum TTG IgA levels, the dietary compliance was classified as 
“good” in 83 and “poor” in 93 cases.

Mean thrombocyte, MPV, PCT, and PDW values of the groups 
are shown in Table 1. Thrombocytes, MPV, PCT, and PDW values of 
the newly diagnosed CD cases and individuals with poor GFD com-
pliance were statistically similar (p>0.05). These values were also 
similar when the control group was compared with individuals with 
good GFD compliance (p>0.05). In contrast, a statistical difference 
was present when we compared newly diagnosed and poor GFD 
compliant cases with the control group and good GFD compliant cas-
es, one by one (p<0.01). In ROC analysis, MPV had the highest area 
under the curve (0.758). The sensitivity and the specificity of MPV 
were 70.3% and 71.7%, respectively, for the cutoff value of 8.65 fL. 
Only PCT was found correlated with the modified Marsh stage of 
newly diagnosed CD patients (r2: 0.302, p< 0.05).

DISCUSSION
According to our findings, platelet count, MPV, PCT, and PDW were 
significantly elevated in patients with newly diagnosed CD and poor 
GFD compliance compared to healthy controls and individuals with 
good GFD compliance. The main parameter was MPV, which had a 
sensitivity and specificity of 70.3% and 71.7%, respectively, for the 
cutoff value of 8.65 fL. Moreover, we found a correlation between 
the small intestinal mucosal injury and PCT. Since CD is a life-long 
chronic autoimmune disease, adequate adherence to GFD and rou-
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tine outpatient follow-up are mandatory. Meanwhile, an established 
objective criterion to monitor dietary compliance is absent where the 
gold standard is the demonstration of histological improvement.[1–4] 
However, non-invasive methods such as serological tests are inca-
pable of reflecting the actual histological injury status. One of the 
significant drawbacks of these antibody titers is the incapability of 
detecting small, infrequent, or intermittent exposures to gluten.[4] In 
some other autoimmune conditions, giardiasis, and other intestinal 
microbial disorders, the serology might be falsely positive and mim-
icking CD.[10] Quantifying gluten immunogenic peptides in CD pa-
tients’ stool may help monitor adherence to a GFD.[10]

MPV, PCT, and PDW are straightforward indices that show the 
volume of platelets. These indices are obtained easily by a simple 
CBC order. Recently, many studies investigated a potential associa-
tion between these platelet indices and inflammatory disorders such 
as systemic lupus erythematosus, Henoch-Schönlein purpura, hep-
atitis A, and acute bronchiolitis in children.[11–14] In these most recent 
pediatric studies, MPV was found elevated in systemic lupus ery-
thematosus, Henoch-Schönlein purpura, and hepatitis A. In contrast, 
a reduction was present in cases with acute bronchiolitis. Despite 
these conflicting data, both high and low MPV levels might have a 
diagnostic and prognostic yield for disparate inflammatory disorders.

O’Grady et al.[15] compared the MPV levels between CD patients, 
splenectomized patients, and healthy controls. They discovered that 
CD patients with intact spleens had higher MPV values and platelet 
counts, similar to our results. However, the GFD adherence of the 
CD patients was not taken into account in that study. After three de-
cades, Purnak et al.[7] studied MPV levels in newly diagnosed and 
under GFD CD subjects. They revealed that the elevated MPV val-
ues observed in newly diagnosed adult CD patients might reflect a 
continuing small intestinal mucosal injury. Moreover, they noticed a 
normalization in MPV levels with the introduction of GFD, which may 
specify a resolution in mucosal inflammation. Similar outcomes were 
achieved by extracting our data in children with CD. In addition, we 
found that PCT was elevated and correlated with mucosal damage in 
newly diagnosed CD children. This evidence should be further ana-
lyzed with prospective studies.

There are some limitations to this study that should be mentioned. 
Since this is a retrospective study, the results should be interpret-
ed cautiously. Falsely elevated results induced by platelet-swelling 
should be avoided by studying the CBC samples within 2 h. However, 
we cannot guarantee this because of the retrospective nature of the 

study. Moreover, platelet indices might be affected by various factors 
which we excluded widely by our exclusion criteria. Therefore, we did 
not examine all patients for abnormal thyroid functions, hypercholes-
terolemia, and smoking which might affect the platelet size.

CONCLUSION
Our study suggests that measuring MPV levels exceptionally would 
be a practical, fast, and inexpensive choice to monitor children’s 
dietary compliance with CD. Furthermore, a causal relationship be-
tween PCT and mucosal injury might exist, and oncoming prospec-
tive research is expected to clarify the exact mechanism’s undis-
closed pieces. We believe that together with serology, MPV and PCT 
might have a role in determining dietary adherence
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ABSTRACT
Objective: The objective of the study was to review our approach to adnexal masses 
detected incidentally during cesarean section and the data in the literature.
Material and Methods: This study was carried out by retrospectively scanning the 
files of patients who delivered by cesarean section between January 2015 and Feb-
ruary 2020 in Süleyman Demirel University Faculty of Medicine Gynecology and Ob-
stetrics Clinic. Patients with adnexal mass found in pre-operative examinations were 
excluded from the study. A total of 111 patients were included in the study.
Results: January 2015–February 2020 in our hospital between 3700 cesarean deliv-
eries was realized one of them in their 111 (3% of cesarean births); adnexal mass was 
detected during cesarean section. Main patient age was 32.26±6.03 (18–43) and the 
mean pregnancy number was 1.95±1.07 (1–6). Cephalopelvic disproportion is the 
most common (32.4%) cesarean indication; previous cesarean (21.6%) was followed 
up in the second frequency. Mean week of gestation performed by cesarean was 
37.09±2.39. The mean adnexal mass size was 2.77±1.73 (1–10 cm). Fifty (45.1%) of 
the adnexal masses were observed in the right adnexal area, 55 (49.5%) in the left 
adnexal area, and 6 (5.4%) were followed them bilaterally. While cyst excision was 
performed in 110 patients, oophorectomy was performed in one patient. Pathology of 
1 (0.9%) patient was reported as malignant.
Conclusion: In pregnant women in the first trimester, obstetric ultrasonography per-
formed routinely since both adnexal and should be examined in detail. Pelvic masses 
determined dimensions during cesarean section increases, whereas above 5 cm, 
especially torsion, hemorrhage or rupture must be removed because they have a risk 
of malignancy development.
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	 Mean	 Median	 Min.	 Max.	 SD

Age	 32.26	 32.00	 18.00	 43.00	 6.03
Day of lying	 3.68	 3.00	 1.00	 19.00	 2.57
Parity	 0.95	 1.00	 0.00	 6.00	 1.07
Pregnancy week	 37.09	 38.00	 25.00	 40.00	 2.39
Ca125	 2.59	 0.00	 0.00	 50.20	 8.45
Pre-operative hemoglobin	 12.06	 12.20	 7.60	 15.20	 1.63
Post-operative hemoglobin	 10.91	 11.20	 7.60	 13.70	 1.36
White blood cell	 10.94	 10.50	 1.80	 22.00	 3.37
Cyst diameter (cm)	 2.77	 2.00	 1.00	 10.00	 1.73

Min: Minimum; Max: Maximum; SD: Standard deviation.

Table 1: Sociodemographic characteristics and laboratory 
findings of the patients

Indications	 n	 %

Repeated cesarean section	 15	 13.5
Old cesarean	 24	 21.6
CPD	 36	 32.4
NPL	 10	 9.0
IUGR	 3	 2.7
Placenta previa	 2	 1.8
AFD	 18	 16.2
Grand repeated cesarean	 2	 1.8
PUS	 1	 0.9

CPD: Cephalopelvic disorder; NPL: Non-progressive labor; IUGR: Intra-
uterine growth retardation; AFD: Acute fetal distress; PUS: Previous uterine 
surgery.

Table 2: Cesarean indications

INTRODUCTION
With the obstetric ultrasonography (USG) becoming a part of routine 
pregnancy follow-up, there has been an increase in the rates of ad-
nexal mass detected during pregnancy. With this increase, the num-
ber of adnexal masses detected incidentally during cesarean section 
is too high to ignore due to the fact that the number of pregnant wom-
en without follow-up is still high. The incidence of adnexal masses 
detected during pregnancy varies between 1/100 and 1/8000.[1,2] The 
incidence of malignant adnexal masses detected during pregnancy is 
approximately 3%.[3] In this study, we aimed to reveal the characteris-
tics of adnexal masses detected during cesarean section in our clinic 
in the past 5 years and their relationship with the pathology results 
and the literature.

MATERIAL AND METHODS
Data for adnexal masses detected during cesarean section in our 
clinic between January 2015 and February 2020 were retrospective-
ly reviewed. The current clinical information of the patients was ac-
cessed using outpatient clinic notebooks, surgery notes, pathology 
records, and laboratory data. Demographic and clinical data such 
as maternal age, parity, laboratory findings, gestational week during 
cesarean section, cesarean indication, size and location of adnexal 
mass, intraoperative CA-125 value of patients with cyst, pathology 
result of the mass, pre-operative and post-operative hemoglobin val-
ues, and hospitalization time properties were recorded. Data analysis 
was done with SPSS for Windows 21.0 package program. Data of 
variables with normal distribution were presented as mean±SD.

RESULTS
Between January 2015 and February 2020, 3700 cesarean deliver-
ies took place in our hospital, and in 111 of them (3% of cesarean 
deliveries), adnexal mass was detected during cesarean section.

The mean patient age was 32.26±6.03 (18–43), and the mean 
parity was 1.95±1.07 (1–6). Mean week of gestation performed by 
cesarean was 37.09±2.39. The mean post-operative hospital stay 
of the patients was 3.68±2.57 (1–19) days. The mean intraopera-
tive CA-125 value requested from pregnant women with adnexal 
mass was 2.59±8.45 (0–50.2). The mean diameter of the inciden-
tally detected adnexal mass was 2.77±1.73 (1–10 cm). The demo-
graphic characteristics and laboratory findings of the patients are 
presented in Table 1.

Cephalopelvic disorder is the most common (32.4%) cesarean 
indication; previous cesarean (21.6%) was the second and acute fe-
tal distress was the third. The cesarean indications of the patients are 
presented in Table 2.

Thirty-nine (35.1%) of adnexal masses are in the left paratub-
al area, 30 (27%) of the mass are in the right paratubal area, 20 
(18%) of them are in the right ovary, 16 (14.4%) of them are in the left 
ovary, and 6 (5.4%) of them are in the bilateral adnexal area mass 
watched. While cyst excision was performed in 110 patients, oopho-
rectomy was performed in one patient. The pathology of 1 (0.9%) 
patient was malignant. No complications developed in any patient 
during post-operative follow-up. Considering the possibility of perito-

neal spread of adnexal masses in all cases, the existing mass was 
removed without bursting. According to histopathological diagnoses, 
the most common cyst paramesonephric (paratubal) cyst was ob-
served in 71 patients (64.5%). Afterward, mature cystic teratoma in 8 
(7.3%) patients, serous cystadenoma in 8 (7.3%) patients, mucinous 
cystadenoma in 6 (5.5%) patients, corpus luteum cyst in 4 (3.6%) pa-
tients, hemorrhagic cyst in 3 (2.7%) patients, 3 inclusion cysts were 
observed in (2.7%) patients, endometrioma in 2 (1.8%) patients, fi-
broma in 2 (1.8%) patients, and mixed-type seromucinous cysts in 
2 (1.8%) patients. Pathology result was reported as malignant mu-
cinous borderline tumor in only 1 (0.9%) patient. The patients were 
followed up in the hospital for an average of 3 days. Post-operative 
antibiotic treatments were continued. The pathology results of the 
patients who were found to have an adnexal mass during cesarean 
section and were operated are shown in Table 3.
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	 n	 %

Paramesonephric cyst	 71	 64.5
Luteal cyst	 4	 3.6
Mature cystic teratoma	 8	 7.3
Serous cystadenoma	 8	 7.3
Inclusion cyst	 3	 2.7
Mucinous cystadenoma	 6	 5.5
Mucinous borderline	 1	 0.9
Endometriotic cyst	 2	 1.8
Fibroma	 2	 1.8
Mixed serous+mucinous	 2	 1.8
Corpus hemorrhagicum	 3	 2.7

Table 3: Distribution of incidentally detected adnexal masses 
during cesarean section according to histopathological results

DISCUSSION
USG is a valuable diagnostic tool in detecting and evaluating ad-
nexal masses during pregnancy. In contrast to early gestational 
weeks, the uterus in a pregnant woman in the third trimester may 
prevent accurate imaging and diagnosis. Adnexal pathologies can 
be missed because the assessment is focused on the fetus and 
placenta. While most of the adnexal masses are diagnosed in the 
first trimester during pregnancy, their frequency decreases as they 
approach the time of delivery.[4] It has been reported that adnexal 
masses occur at a rate of 1% during pregnancy.[1] Most of these 
masses are simple cysts or corpus luteum cysts, usually under 5 
cm and disappear spontaneously until the 16th week of pregnancy.
[5] However, some adnexal masses can persist and 1–3% of them 
can be malignant. Most of the adnexal masses seen during preg-
nancy are asymptomatic and the most common symptom is pain. 
With the advancement of gestational age, adnexal masses can also 
be pushed upward in parallel with the growth of the uterus or they 
may rarely cause dystocia at birth by squeezing in the pelvis.[6] In 
the study conducted by Baser et al.,[7] 61.6% of women with adnex-
al mass during pregnancy came to regular pregnancy follow-ups, 
and more than half were diagnosed with adnexal mass incidentally 
during cesarean section. In our study, patients who applied to our 
hospital in the term period close to birth, who were indicated for 
cesarean due to obstetric reasons, and who were found to have 
an adnexal mass incidentally during cesarean were included in our 
study. Therefore, there was no information in their files about prena-
tal antenatal follow-ups and pre-operative adnexal masses.

USG; it is the first-line imaging method used in the diagnosis and 
follow-up of adnexal masses in pregnancy. With transabdominal or 
transvaginal ultrasound, we can monitor the size of the mass, as well 
as vascularization, examination of other ovarian and peritoneal struc-
tures, and findings that support malignancy such as the presence of 
acid.[8] Color Doppler USG can help us differentiate between malig-
nant and benign by evaluating the vascularization of adnexal mass. 
However, magnetic resonance imaging is helpful in understanding 

the mass originating from the uterus or ovary, evaluating its relation-
ship with surrounding tissues, and evaluating the retroperitoneum or 
lymph nodes due to the difficulties created by the enlarged uterus in 
differential diagnosis, especially after the 20th week of gestation.[9]

Tumor markers are not very helpful in diagnosing adnexal mass 
in pregnancy. Because markers such as lactate dehydrogenase, al-
pha fetoprotein, β-human chorionic gonadotropin and cancer antigen 
125 (CA-125) already increase physiologically during pregnancy and 
their diagnostic values decrease. Especially, CA-125 physiologically 
increases up to 1250 U/mL in the first trimester of pregnancy and 
regresses to 35 U/mL at term.[10]

In a retrospective study conducted by Ulker et al.[11] in 2010, ad-
nexal mass was found incidentally during cesarean in 119 patients, 
and the incidence of these masses was reported as 1/329.In our 
study, the rate of adnexal mass detected and excised during cesar-
ean section is 3/100 and is more common than in the literature. Be-
cause in our study, cysts were detected and removed in the paratubal 
area in 71 patients (64.5%).

Most of the adnexal masses detected during pregnancy regress 
spontaneously as they approach the term. However, growing and 
persistent masses have a rare risk of torsion, hemorrhage, rupture, 
and malignancy.[12] Cyst rupture and torsion are acute complications 
that require urgent surgery during pregnancy. Struyk and Treffers[13] 
performed emergency surgery in 9% of 90 pregnant women who 
were followed up with adnexal mass due to cyst rupture and 12% due 
to torsion. They reported that the rates of preterm birth and abortion 
in pregnant women who underwent emergency surgery were higher 
than those who underwent planned surgery. They emphasized that 
for adnexal masses that do not regress for 10 cm or more, surgery 
should be planned between 16 and 18 weeks of pregnancy and the 
cysts should be removed without waiting for the term period. In our 
study, the largest of the adnexal masses detected incidentally during 
cesarean section was 10 cm in size and none of the patients had 
complications such as torsion, rupture, or hemorrhage, and cesarean 
was planned for obstetric reasons. In addition, when the pre-opera-
tive and post-operative hemoglobin levels of the patients are com-
pared; none of the patients had bleeding that was more than expect-
ed or at a level that would require blood transfusion. There are many 
approaches in the literature regarding the management of adnexal 
masses detected incidentally during cesarean section.

In the study of Thornton and Wells, it has been shown that all 
ovarian cysts 5 cm and below regress spontaneously.[14] They em-
phasized that the cystectomy performed simultaneously during the 
cesarean section did not cause any additional complications to the 
patient.[15]

In a comprehensive study by Bernhard et al.,[16] adnexal masses 
detected during pregnancy were followed up with serial ultrasound 
and examinations, and it was observed that only 6% of masses of 6 
cm and below did not regress spontaneously and continued to exist 
until term. They found this rate around 40% for masses of 6 cm and 
above. They concluded that the size of the mass and its complex 
content are the most important factors in the persistence of adnexal 
mass until the end of pregnancy.

In the literature, functional benign cysts (follicle cyst, corpus lu-
teum cyst, and theca lutein cyst) and mature cystic teratoma are the 



Gül and Oral. Management of adnexal masses recognized incidentally during the cesarean

June 2021

Zeynep Kamil Med J 2021;52(2):86–89

89

most common histopathological types in adnexal masses detected 
during cesarean section.[17] In our study, in accordance with the lit-
erature, the most common histopathological type in adnexal masses 
removed during cesarean is mature cystic teratoma (7.3%). Serous 
cystadenoma (7.3%) is the second most common histopathologi-
cal type, consistent with the literature. Since pregnant women are 
younger and most of the cysts seen during pregnancy are physio-
logical cysts, the risk of malignancy is lower in pregnancy compared 
to normal women. The incidence of malignant adnexal mass during 
pregnancy varies between 0% and 9%.[18,19] In our study, mucinous 
borderline malignant tumor was detected in 1 patient (0.9%), and the 
patient underwent oophorectomy. In the study conducted by Ulker 
et al.,[11] 5% of the adnexal masses they detected during pregnancy 
were detected bilaterally. In our study, bilateral cysts were detected 
in 6 (5.4%) patients, and the pathology of four of them was mucinous 
cystadenoma.

The frequency of surgery for adnexal mass in non-pregnant wom-
en is approximately 10%. Laparoscopy is the most preferred method 
today.[20] Our study is about the management of incidentally detect-
ed masses in women who have undergone laparotomy for cesarean 
delivery. They should be removed due to clinical risk of developing 
torsion, hemorrhage, rupture, or malignancy or requiring additional 
surgical procedures in the future.

CONCLUSION
Simultaneous cystectomy did not cause additional complications, 
morbidity or mortality in any patient. In addition, in addition to evaluat-
ing the fetus in obstetric USG performed in pregnant women starting 
from the first trimester, both adnexa should be examined routinely 
and in detail.
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ABSTRACT

Objective: Asthma, which has gradually increased in children in recent years, im-
poses limitations on their development from various perspectives. This study was 
planned to investigate whether asthma, a chronic illness, causes depression in chil-
dren and their mothers, and to provide psychological support if necessary.
Material and Methods: Two hundred and fifty asthmatic children randomly selected 
from children diagnosed with asthma, aged between 6 and 14 years, and under fol-
low-up for at least 6 months, together with their mothers, were included in the study. 
One hundred and twenty-five volunteer children from the same age group admitted 
to the general pediatric clinic, and their mothers, were included in the control group. 
The Children’s Depression Inventory was applied to the children under the guidance 
of a specialist psychologist, and the Beck Depression Inventory was administered to 
the mothers, and the data were then collected.
Results: Statistically significant differences were found between the asthmatic chil-
dren and control group in terms of mean depression scale test for children scores 
(p=0.01). When asthmatic children were evaluated among themselves, a significant 
relationship was found between severity of asthma and frequency of depression. A 
significant relationship was found between length of disease and frequency of de-
pression in asthmatic patients (p=0.01). Depression scores were higher in patients 
diagnosed with asthma and under follow-up for 4 years or more than the 3–4 years 
follow-up group. The frequency of depression was higher in the mothers of patients 
than in the control group mothers (p=0.001).
Conclusion: Every clinician involved in the treatment of asthma should be aware of 
the important role that psychological and social factors can play in children and their 
mothers. Psychological support should be provided for children and their mothers 
during the treatment of the disease.
Keywords: Asthma, child, depression, mother.
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INTRODUCTION
Despite advances being made in the treatment of asthma, a chronic 
disease frequently encountered in childhood, its prevalence, morbid-
ity, and mortality are rising. This is a result of growing air pollution 
resulting from increased urbanization in recent years in particular, 
the use of motor vehicles in daily life, energy plants, power plants, 
and factories, and rising atmospheric ozone and sulfur dioxide levels, 
in addition to congenital factors.[1,2] The importance of psychological 
and social factors in the onset and course of childhood asthma is 
becoming increasingly recognized. Studies in the field of child health 
and diseases show that 18% of all children have emotional and be-
havioral problems, while the prevalence of such emotional behavioral 
problems rises to over 20% in children with chronic diseases.[3–5]

Studies based on parental reports have demonstrated 3 times 
greater behavioral problems in children with asthma than children 
with no chronic disease. In addition, children with asthma, irrespec-
tive of severity, are reported to exhibit higher levels of anxiety than 
children with no chronic disease.[6–10]

Asthma not only creates various difficulties for the child but also 
for the family. Although psychiatric disorders are more frequent in the 
parents of asthmatic children, it is unclear whether this is a response 
to living with a sick child or a general genetic disposition.[11]

Asthma, which has gradually increased in children in recent 
years, places limitations on children’s development from various per-
spectives. This study was planned to investigate whether asthma, a 
chronic illness, causes depression in children and their mothers, and 
to provide psychological support if necessary.

MATERIAL AND METHODS
Two hundred and fifty randomly selected children aged 6–14 years 
under follow-up due to mild-moderate-severe asthma for at least 
6 months at our pediatric allergy clinic between October 2008 and 
February 2010 were included in the study, together with their moth-
ers. Inclusion criteria were diagnosis of asthma by a specialist phy-
sician or being under follow-up due to previous diagnosis of asth-
ma. Exclusion criteria were being in receipt of psychiatric treatment 
and use of medication, or the presence of any allergic disease other 
than asthma. Severity of asthma in the patient group was classified 
based on 2008 Global Initiative for Asthma criteria. One hundred 
and twenty-five children from the same age group, with no known 
chronic disease and with normal growth and development, present-
ing to the general pediatric clinic, and their mothers, were enrolled 
as the control group. Participants’ age and gender and the family’s 
sociodemographic characteristics were recorded. Family monthly 
income levels were classified as low (<600 Turkish lira [TL]), mod-
erate (600–2000 TL), or high (>2000 TL) based on Turkish Statis-
tical Institute data. Data were collected by applying the children’s 
depression ınventory (CDI) to the children under the guidance of a 
specialist psychologist, and the Beck Depression Inventory (BDI) to 
the mothers. Approval for the study was granted by the hospital eth-
ical committee (no. 52/F). Questionnaires were administered under 
clinical conditions. Data were recorded after receipt of written ver-
bal consent following face-to-face interviews with all patients and 
parents meeting the inclusion criteria.

CDI
The CDI was developed by M. Kovacs[12] and measures levels of 
depression in children and adolescents aged 6–17. There is no time 
limit, and the inventory can be completed in approximately 30 min. 
The inventory consists of 37 items, each of which contains three sen-
tences from which the participant is asked to select one on the basis 
of the previous 2 weeks. Each sentence set consists of statements 
concerning childhood depression symptoms (sleep, appetite prob-
lems, etc.). Responses are marked on the form. The scale was com-
pleted by being read to the children. The child was asked to consider 
the previous 2 weeks and to select the most appropriate sentence 
from the three options given. Responses were scored from 0 to 2. 
The total of these scores yielded the depression score. The highest 
possible score on the scale is 54. High scores indicate a high level 
of depression or high severity. The scale cutoff point is 19. The scale 
is based on the BDI. It was developed in 1980 by Kovacs with the 
addition of questions specific to depression in childhood concerning 
areas such as school and relationships with friends. The language 
was also simplified to be comprehensible to children aged 6–17.

The validity and reliability of the Turkish language version of the 
scale were confirmed by Öy,[13] and the coefficient of reliability deter-
mined in the scope of that study was 0.71.

BDI

The BDI was developed by Beck et al.[14] and is widely employed to mea-
sure depressive symptom levels. The reliability and validity of the Turk-
ish language version were investigated by Hisli. A reliability coefficient 
of 0.71 was determined, together with a validity coefficient of 0.75 when 
the Hamilton Depression Rating Scale was used as a reference criteri-
on. The aim of the inventory is to provide an objective measurement of 
the severity of depressive symptoms. The BDI consists of 21 depressive 
symptom categories. Each item is scored between 0 and 3, with a total 
possible maximum score of 63. The cutoff point for the BDI is 15.

Depression scores in children were analyzed in terms of associa-
tions with variables such as gender and age, parental consanguinity, 
number of siblings, birth number, the child’s possessing its own room, 
family income level, maternal and paternal education levels, maternal 
and paternal ages, maternal employment status, paternal occupa-
tion, and severity and duration of disease using Statistical Package 
for the Social Sciences (SPSS) software. Depression scores in moth-
ers were analyzed to determine relationships with variables such as 
number of children with asthma, severity of disease, age, education 
level, number of children, and income level using SPSS software.

Statistical Analysis

Statistical analyses were performed on SPSS software. In addition 
to descriptive statistical methods (mean, standard deviation, and fre-
quency), the study data were compared using the Chi-square test 
and the ANOVA test. The results were evaluated at a 95% confidence 
interval and with p<0.050 being regarded as statistically significant.

RESULTS
The study involved 375 children, 164 (43.70%) girls and 211 (56.30%) 
boys. These were divided into two groups, with asthma (patient) 
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(n=250) and without asthma (control) (n=125). The distribution of so-
ciodemographic characteristics in the two groups is shown in Table 1.

Mean CDI scores were 27.81±3.01 among children with asthma and 
24.87±2.87 among non-asthmatic children. The difference in mean CDI 
scores between the two groups was statistically significant (p=0.010).

The depression scores obtained were also compared with vari-
ables such as gender, parental consanguinity, number of siblings, the 
child’s having its own room, family income level, parental education lev-
els, maternal, employment status, and paternal occupation (Table 2).

Children’s depression levels were analyzed according to health 
status and paternal occupation. Two-factor analysis of CDI scores 
and health status x father’s occupation revealed significant variation 
in terms of paternal occupation [F(2.396)=6.97, p=0.03]. Post hoc 
analysis was applied to identify which occupation yielded a signifi-
cant difference. Scheffe test analysis revealed a significant difference 
between the mean CDI scores of manual worker and self-employed 
fathers. The CDI scores of children with manual worker fathers were 
higher than those of children of self-employed fathers. However, the 
joint effect of disease status (with or without asthma) and paternal 

occupation on children’s depression levels were not statistically sig-
nificant [F(2.369)=1.708, p=0.183].

The patient group was also subjected to statistical comparison 
within itself based on variables such as severity of disease and dura-
tion of disease (Table 3).

Asthmatic children were classified in terms of disease severity 
based on respiratory function test results at the time of first presen-
tation – mildly 31% (n=77), moderately 61% (n=154), or severely 8% 
(n=19) asthmatic. Severity of asthma was found to result in signifi-
cant variation in children’s depression levels. Post hoc analysis was 
applied to identify the severity of asthma responsible for significant 
variation. Scheffe test results showed a significant difference in mean 
CDI scores between children with mild asthma and those with mod-
erate asthma. Mean CDI scores were higher in children with mild 
asthma than in those with moderate asthma. 

Asthmatic children were also classified in terms of duration of 
disease, with 17% (n=43) having been asthmatic for 2 years, 15% 
(n=37) for 2–3 years, 16% (n=40) for 3–4 years, and 52% (n=130) 
for 4 years or more.

		  Patient		  Control		  p 
		  group		  group 
		  (n=250)		  (n=125)

Characteristics	 n	 %	 n	 %

		  Patient		  Control		  p 
		  group		  group 
		  (n=250)		  (n=125)

Characteristics	 n	 %	 n	 %

Gender					     0.120
	 Male	 146	 58	 65	 52
	 Female	 104	 42	 60	 8
Consanguinity					     0.259
Present	 51	 20	 22	 18
	 Absent	 199	 80	 103	 82
Number of siblings					     0.399
	 0	 19	 8	 8	 6
	 1	 162	 64	 85	 68
	 >1	 69	 28	 32	 26
Birth number					     0.257
	 1	 113	 46	 63	 51
	 2	 96	 38	 43	 34
	 3	 30	 12	 14	 11
	 4 or more	 11	 4	 5	 4
Own room					     0.108
	 Yes	 143	 57	 50	 40
	 No	 107	 43	 75	 60
Income level					     0.418
	 Low	 73	 29	 31	 25
	 Average	 159	 64	 92	 73
	 High	 18	 7	 2	 2

Maternal age					     0.051
	 20–34 years	 102	 41	 40	 32
	 35–49 years	 148	 59	 85	 68
Paternal age					     0.008
	 20–34 age	 49	 20	 9	 7
	 35 or over	 201	 80	 116	 93
Paternal education					     0.318
	 Elementary school or lower	 118	 47	 58	 47
	 Middle school	 54	 22	 23	 18
	 High school	 61	 24	 36	 29
	 University	 17	 7	  8	 6
Maternal education					     0.397
	 Elementary school or lower	 171	 69	 82	 65
	 Middle school	 32	 13	 20	 16
	 High school	 40	 16	 22	 18
	 University	 6	 2	 1	 1
Paternal education					     0.172
	 Clerical	 24	 10	 9	 7
	 Manual	 136	 54	 66	 53
	 Self-employed	 90	 36	 50	 40
Maternal employment status					     0.449
	 Housewife	 227	 91	 114	 91
	 Working	 23	 9	 11	 9

Table 1: Patient and control group sociodemographic characteristics
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Increased duration of disease was found to lead to signif-
icant variation in children’s depression levels (p=0.010). Post 
hoc analysis was applied to identify the duration of asthma re-
sponsible for significant variation. Scheffe test results showed a 
significant difference between mean CDI scores in patıents with 
disease durations of 3–4 years and those with durations of 4 
years or longer.

No statistically significant difference was observed between other 
variables in children.

Depression scores in mothers were subjected to statistical com-
parison according to variable such as possession of an asthmatic child, 
age, education level, number of children, and income level (Table 4).

A statistically significant difference in depression scores was de-
termined between patient and control group mothers (p=0.010).

However, no significant relationship was found between severity 
of disease, age, education level, number of children, or income level 
and maternal depression levels.

Sociodemographic	 Patient group	Control group	 p 
characteristics	 CDI	 CDI 
		  Mean±SD	 Mean±SD

Gender			   0.600
	 Male	 27.92±2.76	 24.83±2.75
	 Female 	 27.66±3.33	 24.91±3.3	
Consanguinity			   0.060
	 Yes	 28.88±3.87	 24.68±2.99
	 No	 27.54±2.69	 24.91±2.86	
Number of siblings			   0.340
	 0	 27.84±2.67	 26.37±3.50
	 1	 27.74±2.89	 24.87±2.56	
	 >1	 27.98±3.40	 24.50±3.43	
Own room			   0.770
	 Yes	 27.86±3.09	 25.06±2.31
	 No	 27.74±2.92	 24.74±3.20	
Income level			   0.353
	 Low	 27.95±2.84	 25.64±3.49
	 Average	 27.77±3.14	 24.66±2.57	
	 High	 27.55±2.61	 22.50±4.94	
Parental education			   0.228
	 Literate	 31.00±2.82	 –
	 Elementary school	 28.22±3.25	 24.67±3.19	
	 Middle school	 27.42 ±2.93	 25.65±2.82	
	 High school	 27.54±2.54	 24.86±2.29	
	 University	 26.88±2.82	 24.12±3.09	
Maternal education			   0.178
	 Literate	 27.66±0.57	 –
	 Elementary school	 28.23±2.96	 25.03±2.77	
	 Middle school	 27.66±3.11	 24.90±3.83	
	 High school	 27.90±3.09	 24.40±2.19	
	 University	 28.66±0.51	 21.00±0.10	
Paternal occupation			   0.183
	 Clerical	 27.25±2.78	 24.33±1.93
	 Manual worker	 28.60±3.21	 25.16±3.27	
	 Self-employed	 26.77±2.37	 24.58±2.42	
Maternal employment status			   0.615
	 Housewife	 27.78±2.89	 25.36±2.54
	 Working	 27.81±3.03	 24.82±2.91

CDI: Children’s Depression Inventory; SD: Standard deviation.

Table 2: CDI scores according to sociodemographic charac-
teristics in the patient and control groups

Disease severity and duration	 CDI (Mean±SD)	 p

Disease severity, n=250		  0.030
	 Mild (77)	 28.57±3.27
	 Moderate (154) 	 27.48±2.87
	 Severe (19)	 27.40±2.56
Disease duration		  0.010
	 ≤2 years (43)	 28.1±2.89
	 2–3 years (37)	 28.2±2.93
	 3–4 years (40)	 26.3±2.24
	 >4 years (130)	 28.0±3.01

CDI: Children’s Depression Inventory; SD: Standard deviation.

Table 3: CDI scores according to disease severity and duration 
in asthmatic 

The presence and	 BDI (Mean±SD)	 p 
severity of asthma

Asthma		  0.001
	 Yes	 14.26±8.1
	 No	 8.92±6.06
Asthma severity		  0.070
	 Mild	 12.98±8.8
	 Moderate	 14.5±7.8
	 Severe	 17.5±6.4

BDI: Beck Depression Inventory; SD: Standard deviation.

Table 4: Maternal BDI scores according to possession of an 
asthmatic child and severity of asthma



Çetiner et al. Depression levels in asthmatic children and their mothers

June 2021

Zeynep Kamil Med J 2021;52(2):90–95

94

DISCUSSION
Asthma, a chronic disease frequently seen in childhood, is one of the 
main causes of restricted quality of life. Powerful emotions may some-
times exacerbate the disease and affect its course. Diagnosis and treat-
ment reduced morbidity in asthmatic children and improves patients’ 
quality of life. The principal aim in the treatment of asthma is to achieve 
control of the symptoms and improve patients’ quality of life.[15,16]

The present study investigated the presence of depression in 
asthmatic children and their mothers. Mean CDI sores differed sig-
nificantly between the patient and control groups. This shows that 
health status has a significant effect on childhood depression.

Bilfield et al.[17] reported greater psychosocial concerns in chil-
dren with chronic disease compared to healthy children. Another 
study from Turkey reported that 20% of children with chronic health 
problems exhibited behavioral and emotional symptoms.[18]

Tousman reported that depression accompanied asthma in be-
tween 20% and 50% of children with the disease and that learned 
helplessness was observed in such individuals.[19]

Causes of depression include increased non-attendance at 
school due to asthma, children being raised with excessively protec-
tive attitudes on the part of their mothers and fathers, in turn leading 
to restriction of independence, weaknesses in physical development 
due to the disease and the idea that an attack may occur at any mo-
ment, frequent hospitalization or visits to hospital, and side effects of 
medications employed.

Whether or not an individual will be affected by the disease, and 
to what extent, depends on numerous factors. In addition to health 
status, this study investigated the effects on depression scores of a 
number of such variables, including sex, number of children, birth or-
der, consanguineous marriage, number of rooms, family income sta-
tus, parental education levels, parental ages, maternal employment 
status, and paternal occupation. Depression levels in children of man-
ual worker fathers were significantly higher than those of children of 
self-employed fathers, although depression levels did not vary accord-
ing to the variables of health status and paternal occupation. The fa-
thers of both asthmatic and non-asthmatic children in this study were 
generally manual workers, and our findings show that asthma leads 
to depression in children. The high depression scores among children 
of manual worker fathers may be due to the difficult living conditions 
faced by such workers and perhaps to their also suffering from de-
pression. Children of depressive parents are known to be at a greater 
risk of depression than children of non-depressive parents.[20,21]

This study also investigated whether depression levels of asth-
matic children varied depending on the severity of the disease. Sta-
tistically significant differences were observed between the three 
groups’ mean CDI scores. Post hoc analysis was applied to identi-
fy the degree of severity responsible for the difference and showed 
higher CDI scores in the mild asthma group. This was tentatively 
attributed to the difference in patient numbers among the groups. 
The lower number of patients in the severe asthma group compared 
to the other two groups also represents a limitation of this study.

One previous study reported that adolescents with moderate or 
severe asthma exhibited far greater hostility, anxiety, depression, 
and difficulty in controlling emotions than normal control individuals 
and adolescents with mild asthma.[18–22] Factors such as lack of hope 

for the future, fear of dying, a sense of being different, inadequacy, 
feeling abnormal, and a reduced quality of life have been implicated 
as causes of depression and anxiety in asthmatic adolescents.[23]

Janson et al.[24] reported that the severity of asthma had no effect 
on levels of depression in childhood.

In their adult study, Oğuztürk et al.[25] found no difference in de-
pression scores between severe asthmatics treated in hospital and 
milder cases of asthma.

Some research has shown that depression scores vary in line 
with the severity of asthma, while other studies have reported no 
such variation. The results of studies on this subject are inconsistent. 
Further studies involving larger patient numbers, greater numbers 
of asthma groups with differing levels of severity, and with family 
groups with similar environmental factors affecting depression levels 
(such as maternal employment status and income level) might now 
be planned to resolve these inconsistencies.

Analysis of depression levels in terms of children’s duration of 
disease revealed a statistically significant difference between the 
four groups established. Accordingly, patients with disease durations 
of 4 years or more had significantly higher CDI scores than those with 
durations of 3–4 years.

Ekşi[26] investigated the psychosocial aspect of asthma in a group 
of 60 patients aged 4–16 and reported no significant correlation be-
tween severity of disease and total Achenbach child behavior check-
list scores, but observed negative correlation between severity of 
disease and the test’s social competence scores. In other words, the 
greater the severity of the disease, the lower the child’s social com-
petence. Ekşi[26] concluded that the child’s problems do not derive 
from the duration of the disease or its degree of severity, but deduced 
from interviews with others that children’s problem scores were sig-
nificantly correlated with the atmosphere in the home and particularly 
the attitudes of the mother.

Children with asthma and being treated for asthma, and their 
families, are at risk of secondary psychiatric problems. The sudden 
and unpredictable onset of asthma symptoms and complex ther-
apeutic regimens impose various degrees of difficulty on families. 
Family problems flare up under this stress and lead to increasing 
difficulty in the child. Asthmatic children’s inability to care for them-
selves adequately results in separation from normal socialization and 
athletic experiences, even if asthma is brought under control with 
modern treatments. Children with severe asthma can lose self-con-
fidence due to the side effects of their medications. Parents expe-
rience severe stress due to financial anxieties, worries about their 
child’s health, and increasing time requirements for treatment. These 
stresses can exacerbate psychiatric problems by compromising their 
relationship with the child. Increasing friction with the child increases 
the risk of emotional disorders in asthmatic children.[27]

The present study compared the depression scores of mothers 
with and without asthmatic children. The results showed a statis-
tically significant difference in depressions cores between the two 
groups. Mothers are at risk for a number of reasons, including fear 
and helplessness during episodes, attempting to prevent the emer-
gence of episodes due to physical exercise or psychological factors, 
the stress caused by medical care costs, loss of sleep, and continu-
ous monitoring of the child’s surroundings, anxiety, and guilt feelings. 
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Studies have also shown that chronic disease is a psychological risk 
factor for children and families.[27–29]

There are a number of limitations to this study. These include 
the fact that the participants were not equally grouped on the basis 
of sociodemographic characteristics, that the number of members of 
each asthma group was different, and the limited numbers of patients 
with severe asthma.

Factors affecting depression levels in this study included the 
presence of disease, duration of disease, and possession of a sick 
child. Asthma leads to psychiatric problems in patients and in their 
mothers. Due to this stress created in mothers by its chronic nature, 
asthma can further exacerbate children’s psychiatric problems by im-
pairing the relationship with an asthmatic child.

CONCLUSION
Asthma is a chronic disease that adversely affects the lives of almost 
all patients, both psychologically and socially. The severity of the dis-
ease must not, therefore, be underestimated, and its impact on human 
life must be reduced to a minimum. Further, more extensive studies 
investigating psychopathology in children with chronic disease, paren-
tal attitudes, and quality of life perceptions are, therefore, now needed.
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ABSTRACT

Objective: This study aimed to determine the etiological distribution of patients 
treated for precocious puberty and to compare the results of gonadotropin-releasing 
hormone (GnRH) analog treatment with clinical and laboratory data during the admin-
istration and follow-up period.
Material and Methods: The files of patients treated with a diagnosis of precocious 
puberty between October 2016 and July 2019 in the pediatric endocrinology outpa-
tient clinic were retrospectively analyzed.
Results: While 39 (88.6%) of our patients with precocious puberty were female, five 
(11.4%) were male. True precocious puberty (TPP) was found in 42 patients (95.5%) 
and combined precocious puberty (CPP) in two patients (4.5%). While 37 (88.1%) of 
TPP patients were diagnosed with idiopathic precocious puberty, an organic cause 
was found in five patients. Both of the patients treated for CPP had late-onset congen-
ital adrenal hyperplasia. The mean estimated adult height (EAH) before the treatment 
was 151.88±6.77 cm in our patients between the ages of 6 and 8 who were started on 
GnRH analog treatment with a diagnosis of TPP, while the mean EAH after treatment 
was 155.16±7.82 cm (p<0.001). An increase in body mass index-standard deviation 
score was found in patients who received triptorelin acetate treatment, but no statisti-
cally significant difference was found.
Conclusion: Precocious puberty is more common in girls, and idiopathic TPP con-
stitutes the majority of cases. GnRH analog treatment may contribute positively to the 
EAHs of girls with TPP, especially those younger than 8 years old.
Keywords: Combined precocious puberty, estimated adult height, gonadotropin-re-
leasing hormone analogs, true precocious puberty
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INTRODUCTION
Puberty includes physical, mental, and social changes in the transi-
tion from childhood to adulthood. Puberty is the developmental peri-
od in which secondary sex characteristics emerge with the onset of 
spermatogenesis in boys, ovulation in girls, and reproductive ability 
is acquired.[1] Precocious puberty is the onset of secondary sex char-
acteristics before the age of eight in girls and nine in boys. The age 
of onset of puberty may vary according to environmental factors such 
as genetic and ethnic characteristics, socioeconomic factors, nutri-
tional status, and geographical location.[2]

Precocious puberty is physiopathologically classified as true pre-
cocious puberty (TPP) (gonadotropin dependent/central) and periph-
eral precocious puberty (gonadotropin independent/pseudo). TPP is 
more common in girls than in boys, and it is always isosexual since 
pubertal findings always correspond to gender. The emergence of 
secondary sex characteristics with early activation of the hypotha-
lamic-pituitary-gonad (HHG) axis is defined as TPP. While cases of 
TPP in girls are mostly idiopathic, organic causes of TPP are more 
common in boys. Pseudo-precocious puberty (PPP) is defined as 
precocious puberty in which secondary sex characteristics appear 
without normal HHG interaction, and isosexual or heterosexual de-
velopment is observed. The addition of TPP as a result of the stimu-
lation of long-term endogenous sex steroids to some diseases such 
as McCune-Albright Syndrome, which is a cause for PPP, congenital 
adrenal hyperplasia (CAH), which could not be treated sufficiently 
and in time, is defined as combined precocious puberty (CPP).[3]

Treatment in precocious puberty is aimed at the underlying cause. 
Early secretion of estradiol in cases diagnosed with TPP shortens the 
growth period and causes a shorter final height. A decrease in es-
tradiol secretion is achieved by suppressing the pituitary-gonad axis 
with gonadotropin-releasing hormone (GnRH) analogs. Thus, bone 
age progression slows down, and the growth potential is maintained.[4]

This study aimed to determine the etiological distribution of pa-
tients treated for precocious puberty in the pediatric endocrinology 
clinic and to compare the results of GnRH analog treatment with clin-
ical and laboratory data during the application and follow-up period.

MATERIAL AND METHODS
Forty-four patients treated with precocious puberty diagnosis be-
tween October 2016 and July 2019 in the pediatric endocrinology 
outpatient clinic were included in the study. Before the study, approv-
al was obtained from the ethics committee of the relevant university 
with the decree dated May 21, 2019, and No 2019/4-22.

From the file information of the cases, gender, admission age, fol-
low-up time, estimated adult height (EAH), treatment initiation age, du-
ration of treatment, height, weight, body mass index (BMI), and stan-
dard deviation score (SDS) values at admission and follow-up, bone 
age (BA), pelvic USG, cranial-pituitary MRI results, and laboratory find-
ings were recorded. In the pelvic USG, the anteroposterior diameter of 
the uterus and the ovarian dimensions, if viewable, were measured.

According to their BMI percentiles, the cases were evaluated 
and grouped as underweight if <5%, normal weight between 5–85%, 
overweight 85–95%, and obese if >95%. Data from Turkish children 
were used for weight and height SDS measurements.[5] BA was 

determined according to the Greulich Pyle method by taking radio-
graphs of the left hand-wrist in all cases at the time of diagnosis. Pu-
berty staging was done as per the Tanner Criteria. Testicular volume 
in men was determined by Prader Orchidometer. Baseline serum LH 
and FSH and estradiol (E2)/total testosterone (TT) levels and, when 
necessary, luteinizing hormone-releasing hormone (GnRH) stimula-
tion test was performed in the cases, and LH/FSH levels were exam-
ined at 0th, 20th, and 40th min.[6]

Serum hormone levels were studied in the Maternity and Chil-
dren’s Hospital Additional Service Building Laboratory. Immunoche-
miluminescent (ICMA) method was used to measure LH and FSH 
levels, while the radioimmunoassay (RIA) method was used to mea-
sure 17-hydroxyprogesterone (17OHP) and 1,4-delta androstenedi-
one, and chemiluminescent microparticle enzyme method was used 
to measure serum E2 and TT levels.

The onset of breast development before the age of 8 in girls and 
an increase in testicular volume above 4 ml before the age of 9 in 
boys was accepted as precocious puberty. Bone age at least 1 year 
older than the calendar age (CA), baseline LH of ≥0.3 or the highest 
LH examined by chemiluminescence immunoassay method reach-
es 5 mIU/mL after intravenous injection of exogenous GnRH, when 
examined by ultrasound, uterine long axis reaching ≥35 mm and/or 
ovarian volume of ≥2 mL were defined as findings supporting TPP.[6] 
High levels of TT or E2 were defined as PPP, although baseline and 
stimulated gonadotropin levels were suppressed in children whose 
secondary sex characteristics started before the age of 8 in girls 
and 9 in boys.

The addition of TPP to PPP (late-onset CAH, McCune Albright 
syndrome, and familial testotoxicosis) was accepted as CPP. Pa-
tients admitted with premature adrenarche and a baseline 17OHP 
value of >10 ng/ml were diagnosed with late-onset CAH.[7] Genetic 
analysis was planned with the same diagnosis in cases with a base-
line 17OHP value of between 2 and 10 ng/ml and if the stimulated 
17OHP level was detected >10 ng/ml after the adrenocorticotropic 
hormone stimulation test. The cases were compared in terms of labo-
ratory findings, and demographic and anthropometric characteristics 
according to their diagnoses.

Statistical Analysis

The data obtained in the study were evaluated with the SPSS 24.0 
(SPSS Inc. Chicago, IL, USA) statistical program. The compliance 
of the variables to normal distribution was examined with the Kolm-
ogorov–Smirnov Test. Intergroup differences were evaluated with 
Chi-square and Fisher’s exact test. While variables showing normal 
distribution were evaluated between groups, they were analyzed with 
an independent-sample and paired-sample t-test. The cases where 
statistically p<0.05 was present were considered significant.

RESULTS
General Properties of the Cases

Thirty-nine (88.6%) of 44 patients who received GnRH analog treat-
ment due to precocious puberty were female, while 5 (11.4%) were 
male. Precocious puberty rate was found to be 7.8 times higher in 
girls than boys. The mean age of diagnosis at the admission of the 
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cases was 7.2 years for girls and 8.1 years for boys. TPP was found 
in 42 (95.5%) of the cases, and CPP was found in 2 (4.5%). The 
number of patients diagnosed with TPP was 42 (38 girls, four boys), 
and 37 (88.1%) of these patients were idiopathic precocious puberty, 
while five patients had an organic cause.

In the TPP group, the BA in the admission was 9.1 years, 12 
years in the CPP group on average, and the CA-BA difference in the 
TPP was 1.9 years and 3.3 years in the CPP group. General proper-
ties of our TPP cases are presented in Table 1.

When the cases were evaluated according to gender, 38 (97.4%) 
of the female cases had TPP and 1 (2.6%) had CPP, while 4 (80%) 
of the boys had TPP and 1 (20%) had CPP. Both patients with CPP 
were diagnosed with late-onset CAH.

While the result was normal in 22 (81.5%) of the patients who 
underwent cranial/pituitary MRI with a diagnosis of TPP, hydroceph-
alus was found in 2 (7.4%), macroadenoma in 2 (7.4%), and partially 
empty sella in 1 (3.7%). While TPP due to an organic cause was not 
detected in the male gender, all of our patients (5/5) were female, and 
the rate of TPP with an organic cause in girls was found to be 12.8%.

When our cases were evaluated in terms of BMI percentiles at 
admission, 26 female patients (66.7%) were thin and 13 patients 
(33.3%) were normal weight, while three male patients (60%) were 
thin and two patients (40%) were normal weight. There were more 
thin patients in both groups, but there was no statistically significant 
difference (p=0.563). No overweight or obese patients were found.

When the birth history of our patients diagnosed with precocious 
puberty was examined, it was found that 4 (9.1%) were born with 
intrauterine growth retardation (IUGR), and 3 (6.8%) were born with 
macrosomia.

When our patients were grouped in terms of age at initiation of 
treatment, four patients (9.1%) were under 6 years old, 26 patients 
(59.1%) were between 6 and 8 years old, and 14 patients (31.8%) 
were over 8 years old. While treatment was initiated in half of the 
patients (22/44) at the time of admission, treatment was initiated in 
the other half (22/44) during follow-up.

Complaint at Admission

In TPP cases, breast enlargement was present in 27 patients 
(64.2%), pubic hair growth in six patients (14.3%), vaginal bleeding 
in four patients (9.5%), penile enlargement in two (4.8%) patients, 
weight gain, and breast enlargement in two (4.8%) patients, and axil-
lary hair growth in one patient (2.4%). The complaint at the admission 
of a patient with a CPP diagnosis was pubic hair growth, and the 
other was axillary hair growth.

Baseline Hormonal Evaluation

Mean baseline LH level in TPP cases was found as 1.12±1.14 
mIU/ml, baseline FSH as 3.87±2.44 mIU/ml, and baseline E2 as 
25.14±18.57 pg/ml, and in the CPP group, the mean baseline LH lev-
el was found as 1.11±0.45 mIU/ml, baseline FSH as 6.94±6.51 mIU/
ml, and baseline E2 as 30.1±5.79 pg/ml, but no statistically significant 
difference was found between the two groups (p>0.05).

GnRH Stimulation Test Results

GnRH stimulation test was performed on application to 11 of our pa-
tients diagnosed with precocious puberty, and the mean peak FSH 
value was found as 13.62±8.18 mIU/ml, peak LH as 15.08±14.41 
mIU/ml, and peak LH/FSH ratio as 1.24±0.90.

Hormonal Response to Treatment Given and GnRH 
Analog Treatment

Twenty-five of our patients diagnosed with real precocious puber-
ty had received triptorelin acetate treatment, 17 of them leuprolide 
acetate treatment, one of our CPP patients had received triptorelin 
acetate and hydrocortisone, and the other had leuprolide acetate and 
hydrocortisone.

When the mean baseline LH, baseline FSH, and LH/FSH ratios 
were compared before and after treatment in our TPP cases, the 
mean baseline LH, FSH, and LH/FSH ratio after treatment was found 
to be significantly lower than before treatment (Table 2).

Comparison of TPP Cases Before and After Treatment in 
Terms of EAH

While the mean EAH of our cases before treatment was 151.91±7.35 
cm, it was found to be 155.73±8.08 cm after treatment. Post-treatment 
EAH was higher and statistically significant compared to pre-treatment 
EAH (p<0.001). When the patients treated with triptorelin and leupro-
lide acetate were compared according to mean age of diagnosis and 

	 Female (n=44)	 Male (n=5) 
	 Mean±SD	 Mean±SD

Calendar age (years)	 7.17±0.80	 8.12±0.50
Bone age (years)	 9.18±1.78	 11.00±1.50
BA-CA 	 1.65±0.88	 2.50±0.90
BMI-SDS	 0.63±0.89	 0.13±1.19
Height-SDS	 0.53±1.36	 1.63±0.62
PAH (cm)	 150.56±6.68	 170.83±6.96
Duration of treatment (months)	 20.37±16.82	 12.00±7.57
Uterine longitudinal diameter (mm)	 33.48±8.54
Mean ovarian volume (cm3)	 1.71±1.03
Basal FSH (mIU/mL)	 3.95±2.50	 2.65±1.50
Basal LH (mIU/mL)	 1.13±1.14	 0.21±0.20
Basal estradiol (pg/mL)	 25.16±18.32
Basal testosterone (ng/mL)		  0.64±0.56
Peak FSH (mIU/mL)	 17.89±7.93	 7.23±2.27
Peak LH (mIU/mL)	 17.62±17.84	 12.03±6.65
Peak LH/FSH	 0.25±0.18	 0.93±0.09

BA-CA: Bone age-Calendar age; BMI: Body mass index; SDS: Standard 
deviation score; PAH: Predicted adult height.

Table 1: General characteristics of cases with true precocious 
puberty 
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treatment initiation, mean BA, and Tanner stages before treatment, 
no significant difference was found between the two groups (p>0.05).

The Effect of GnRH Analog Treatment Initiation Age on 
EAH

When the effect of treatment initiation age on EAH was compared, it 
was found that the mean EAH before treatment was 151.88±6.77 cm 
in our patients aged 6–8 years and 155.16±7.82 cm after treatment 
(p<0.001). In patients over 8 years of age, the mean EAH before treat-
ment was 151.75±9.13 cm, and after treatment was 156.52±9.28 cm 
(p=0.009). When the patients were examined in terms of the age of 
treatment initiation, it was found that the contribution of starting treat-
ment to EAH between the ages of 6 and 8 years was statistically high-
er than those who were started treatment above 8 years old (p<0.05).

The Effect of Treatment on Height SDS and BMI SDS 
Values

When the height SDS and BMI SDS values of the patients who re-
ceived leuprolide acetate treatment before and after the treatment 
were compared, it was found that the mean height SDS increased 
and the BMI SDS decreased, but no statistically significant difference 
was found (p>0.05). In patients who received triptorelin acetate treat-
ment, an increase in height SDS and BMI SDS was found after treat-
ment, but no statistically significant difference was found (p>0.05).

DISCUSSION
Precocious puberty is seen in approximately one in every 5.000 chil-
dren. Premature closure of the epiphyseal plates due to precocious 
puberty may adversely affect the height potential. Besides, precocious 
puberty can lead to negative psychological consequences.[6,8] It was 
reported in the literature that precocious puberty is observed approx-
imately 10 times more frequently in girls than in boys.[8] In our study, 
39 (88.6%) of the patients were girls, and 5 (11.4%) were boys, and 
precocious puberty was detected 7.8 times more frequently in girls.

In our study, the mean age of girls with precocious puberty was 
7.2 years and 8.1 years for boys. Studies have reported that the age 
of precocious puberty diagnosis ranges from 6.6 to 7.6 years in girls 
and between 5.8 and 7.2 years in boys.[9–12] In our study, girls’ mean 
age was generally consistent with the literature, while it was higher 
in boys. This finding was attributed to parents’ late noticing of preco-
cious puberty findings in boys.

In our study, 37 of 42 patients were diagnosed as TPP due to an 
idiopathic cause, and five due to an organic cause. When our cases 
were evaluated in terms of TPP etiology, the rate of organic causes 
in the female gender was 12.8%. In the literature, the rate of organic 
causes in girls with TPP has been reported as 10–20%,[13] and the 
findings of our study were evaluated per the literature. Cranial MRI 
detected partial empty sella in a female patient diagnosed with TPP, 
and literature review showed that precocious puberty might rarely 
accompany empty sella syndrome in patients with anterior pituitary 
hormone deficiencies.[14]

It is known that puberty shifts to early periods in cases with IUGR. 
In a meta-analysis study conducted by Deng et al.,[15] it was shown 
that IUGR is associated with precocious puberty and early menarche 
age, especially in girls. Consistent with the findings of this study, the 
rate of IUGR among girls with precocious puberty in our study con-
stituted a substantial portion (8.7%) of the cases. Although the exact 
mechanism of the development of precocious puberty in cases with 
IUGR is unknown, it is thought that rapid postpartum growth and rap-
id increase in fat mass are effective in this process.[16]

Mogensen et al.[17] detected pathological MRI findings in 13 
(6.3%) of 208 patients with TPP who underwent cranial imaging. MRI 
was performed in 27 patients, and pathological results were detected 
in five patients (18.5%) in our study. This result has been associated 
with a small number of patients. There are studies reporting that girls 
with high-fat mass and BMI have earlier and faster pubertal develop-
ment.[18,19] Contrary to the literature, the absence of our overweight 
and obese patients in our study made us think that environmental 
factors should not be ignored in the etiology of precocious puberty 
and showed the need for studies to be carried out on the subject.

	 Pre-treatment	 Post-treatment	 %95 CI		  p*

 			   Alt	 Üst

Height-SDS	 0.49±1.22	 0.62±1.25	 -0.35	 0.10	 0.277
Weight-SDS	 0.67±1.04	 0.76±0.93	 -0.27	 0.08	 0.305
BMI-SDS	 0.57±0.93	 0.61±0.83	 -0.25	 0.15	 0.619
PAH-SDS	 151.91±7.35	 155.73±8.08	 -5.05	 -2.12	 <0.001
LH (mIU/ml)	 1.12±1.15	 0.47±0.54	 0.24	 1.06	 0.003
FSH (mIU/ml)	 3.86±2.46	 1.81±1.65	 1.05	 3.04	 <0.001
LH/FSH	 1.28±6.12	 0.31±0.31	 -1.06	 2.99	 0.342

Paired-Sample t-test; Parameters are shown as mean±standard deviation; CI: Confidence interval; * p<0.05; BMI: Body mass index; SDS: Standard deviation 
score; PAH: Predicted adult height.

Table 2: comparison of pre-treatment and post-treatment anthropometric and hormonal parameters of cases with true preco-
cious puberty 
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The fact that BA/CA ratio is more than 1.2 in cases followed up 
due to precocious puberty shows that TPP progresses rapidly.[20] In 
the study of Mogensen et al.,[7] the BA-CA difference was found to 
be 1.6. In our study, in cases with a diagnosis of TPP, the mean BA 
at admission was 9.1 years, 7.2 years for CA, and the difference 
between BA-CA was 1.9 years, and bone age was found to be ad-
vanced in accordance with the literature.

Gonadotropin level measurements are essential in determining 
whether the HHG axis is activated or not. The use of third-genera-
tion measurement methods such as immunofluorometric (IFMA) and 
ICMA increased the diagnostic value of baseline values in the diag-
nosis of precocious puberty. Kandemir et al.[6] showed that a baseline 
LH level of >0.3 has high sensitivity and specificity in indicating pre-
cocious puberty. In another study conducted, Vurallı et al.[21] reported 
that a baseline LH level of ≥0.65 IU/L could be used as a screening 
test to indicate TPP. However, at the onset of puberty, baseline LH 
levels may not always provide sufficient information about the HHG 
axis activation. Determining the peak LH level >5 mIU/ml and the 
LH/FSH ratio of >0.66 with the GnRH stimulation test performed in 
these cases is significant for TPP.[6,7] In our study, baseline LH, FSH, 
and E2 were detected at prepubertal levels in 11 female patients ad-
mitted with early breast development, and a pubertal response was 
obtained to the GnRH stimulation test performed thereafter.

It was reported that when starting GnRH analog treatment before 
the age of 6, the treatment contributes to the height, the contribution 
is partial between the ages of 6 and 8, and starting treatment after the 
age of 8 does not contribute to the height.[22,23] Since we had a small 
number of patients under the age of six in our study, the treatment 
effect on height could not be evaluated in this age group. When we 
compared the patients between the ages of 6 and 8 and those older 
than 8, it was determined that the contribution of treatment to EAH 
in the 6–8 age group was more than those over 8 years old, and the 
treatment initiated at an early age contributed more to the patients 
per the literature.

The effect of GnRH analog treatment on BMI is still controversial. 
In addition to studies reporting that treatment increases BMI, there 
are also studies reporting that it does not cause a change in BMI 
or even causes a decrease.[24,25] In our study, a partial increase in 
BMI-SDS was detected after triptorelin acetate treatment. However, 
the increase in BMI-SDS was not found to be statistically significant.

CONCLUSION
Precocious puberty is more common in girls, and most of the cases 
are TPP cases. GnRH analog treatment may positively contribute to 
the EAH of girls with TPP, especially girls younger than 8 years old. 
More comprehensive studies are needed to evaluate the effects of 
treatment on body composition and adipose tissue.
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ABSTRACT
The objective of the study was to report a case of preeclamptic pregnant woman with 
bilateral serous macular detachment following cesarean section. This is a case report 
of a 29-year-old pregnant woman with bilateral serous macular detachment following 
cesarean section due to severe preeclampsia. The patient applied with a complaint 
of sudden vision blur in both eyes after an emergent cesarean delivery. Ophthalmo-
logic examination revealed visual acuity of 1/10 on the right eye and 4/10 on the left 
eye. She had bilateral serous macular detachment. Within 10 days, visual acuity im-
proved to 7/10 in both eyes. Optical coherence tomography revealed disappearance 
of the subretinal fluid with distribution of retinal photoreceptor layer in both eyes. Pre-
eclampsia may lead to a transient serous macular detachment with visual sequelae.
Keywords: Eye, preeclampsia, pregnancy, serous macular detachment.
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INTRODUCTION
Preeclampsia is a pregnancy-specific vascular disorder, the patho-
genesis of which is still not completely understood. According to the 
two new diagnostic criteria by the American College of Obstetricians 
and Gynecologists in 2013 and the International Society for the Study 
of Hypertension in Pregnancy, new-onset hypertension in the absence 
of proteinuria but combined with hematological complications, renal 
insufficiency, impaired liver function, neurological symptoms, or utero-
placental dysfunction also fulfill diagnostic criteria for preeclampsia.[1]

It occurs in 5% of first pregnancies and usually develops in the 
third trimester of pregnancy.[2] The primary ocular manifestations of 
preeclampsia are related to dysfunction of both retinal and choroi-
dal circulations.[3,4] Cotton wool spots, hemorrhages, retinal edema, 
papilledema, and serous retinal detachment may develop in cases of 
preeclampsia.[5]

Herein, we describe a case of a 29-year-old pregnant woman 
with bilateral serous macular detachment following cesarean section 
due to severe preeclampsia. Patient consent was obtained and the 
Declaration of Helsinki was followed in this case report.

CASE REPORT
The patient was a 29-year-old pregnant woman who received ce-
sarean delivery at week 38 due to severe preeclampsia. This was 
her first pregnancy. During delivery, her systemic blood pressure was 
180/100 mmHg and urinary protein was 4+ (more than 2 g/day). She 
applied to our clinic the day after the cesarean delivery with a com-
plaint of sudden vision blur in both eyes.

After her referral to the ophthalmology department, blood pres-
sure was decreased to 140/90 mmHg. There was no preceding his-
tory of any ocular disease. Ophthalmologic examination revealed 
visual acuity of 1/10 on the right eye and 4/10 on the left eye.[6] There 
was no afferent pupillary defect. Intraocular pressure was 12 mmHg 
in the right eye and 14 mmHg in the left eye. She had normal anterior 
segment findings bilaterally. There were no inflammatory cells in the 
eye. Dilated fundus examination revealed bilateral serous macular 
detachment at the posterior pole in both eyes. Optical coherence to-
mography (OCT) (Spectralis®, Heidelberg Engineering Inc., Heidel-
berg, Germany) revealed a nearly bullous serous macular detach-
ment and intraretinal cystoid spaces on both sides (Fig. 1a, b).[7]

Her systemic blood pressure gradually declined once she was 
started oral medications. At 10 days after the initial ophthalmologi-
cal examination, systemic blood pressure was decreased to 110/70 
mmHg. Visual acuity was 7/10 in both eyes (Snellen). There was no 
afferent pupillary defect. The eye was quiet. OCT revealed the dis-
appearance of subretinal fluid in both eyes. There was distribution of 
photoreceptor cell layer and pigmentary changes in macular region 
in both eyes on OCT (Fig. 2a, b).

DISCUSSION
The most common ocular finding of preeclampsia is a severe arte-
riolar spasm.[4] Retinal hemorrhages, edema, and cotton wool spots 
secondary to arteriolar damage may also occur. Retinal vascular oc-
clusive disease may also develop in these cases.[6]

Serous macular detachment is a rare complication of preeclamp-
sia. As known, the detachment usually develops in patients with 
severe preeclampsia (blood pressure >160/110 mmHg). The exact 
pathophysiology of serous neurosensory detachment in a case of 
preeclampsia is not well-known. Preeclampsia is supposed to cause 

Figure 1: (a, b) Optical coherence tomography revealed large serous 
macular detachment (vertical arrow) with intraretinal cystoid spaces in 
both eyes.

(a)

(b)

Figure 2: (a, b) The disappearance of the subretinal fluid with photore-
ceptor disruption in both eyes.

(a)

(b)
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acute retinal pigment epitheliopathy due to choroidal ischemia. Some 
studies have also shown that non-perfusion of the choriocapillaris 
can cause necrosis of the overlying retinal pigment epithelium, which 
leads to the breakdown of the outer blood–retinal barrier and the de-
velopment of serous retinal detachment.[8–11]

Postpartum bilateral serous macular detachment has been de-
scribed in the literature.[12–14] Bilateral serous retinal detachment has 
developed a few hours after delivery in these reports. They empha-
sized that a few weeks after delivery, there was spontaneous resorp-
tion of the subretinal fluid and complete resolution bilateral serous 
retinal detachment, with residual pigmentary changes of the retinal 
pigment epithelium.[12–14]

In our case, bilateral serous retinal detachment developed on 
the 1st day after giving birth. The subretinal fluid gradually resolved 
without any treatment except for antihypertensive drugs. The pa-
tient’s visual acuity significantly improved after 10 days. This case 
shows the importance of being cautious about the rare conditions 
that may occur in pregnant women with preeclampsia. Immediate 
evaluation can be needed. These patients require observation, 
and medical treatment with systemic antihypertensive agents may 
be helpful.

Serous macular detachment is a rare complication of pre-
eclampsia. Mostly, it resolves spontaneously after the delivery and 
patients do not have much visual sequelae. Poor visual outcome 
can be associated with macular involvement as in this case. In a 
minority of patients with severe preeclampsia, there is a possibility 
of residual visual loss despite the resolution of the retinal detach-
ment, due to the retinal photoreceptor layer disruption. Therefore, 
it should be noted that in cases of severe preeclampsia, serious 
ocular complications may occur.

CONCLUSION
The obstetricians should suspect possible retinal complications in 
the setting of preeclampsia associated visual loss and refer to the 
ophthalmologists for detailed evaluation to avoid further visual loss.
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ABSTRACT

Oncoplastic breast surgery is increasingly preferred method of intervention today. 
Surgery allows for the removal of mass with clear borders while keeping the appear-
ance within the acceptable standards. The success of breast conserving surgery is 
evident only after the radiotherapy received. Oncoplastic techniques that allow filling 
of the defect by shifting the breast tissue are the best option for the treatment. An inva-
sive ductal carcinoma with dimensions of 23 mm × 21 mm, located in the retroareolar 
area on the upper outer quadrant of the right breast was detected in a 59-year-old 
postmenopausal female patient. Taking into the consideration of tumor-breast ratio, 
localization of tumor, the density of the breast and skin features, racquet mammoplas-
ty technique was used. In today’s world, breast cancer is considered to be a chronic 
disease by the World Health Organization. In a well-staged condition, the surgical 
intervention must be applied with an acceptable cosmetic appearance.
Keywords: Breast cancer, breast conserving surgery, mammoplasty, segmental 
mastectomy.
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INTRODUCTION
Breast cancer is a public health problem and the diagnosis and treat-
ment of which require attention. If detected in the early stages of 
the condition, it can be treated almost up to 100% recovery. About 
60–80% of the breast cancer cases detected in recent years can be 
treated with breast-conserving surgery.[1] Taking into consideration 
that the patients live a long time after the time of diagnosis, the effect 
of radical surgery costs a negative effect on patients’ quality of life.

The aim of breast cancer treatment is to cure the condition, effec-
tive utilization of oncologic principles and having cosmetic appear-
ance within the acceptable standards.[2] Clough et al.[3] classified the 
oncoplastic breast surgery techniques. After their study, the excision 
of tumors that required a great amount of tissue loss became pos-
sible. Rezai et al.[4] indicated the systemization of the applied onco-
plastic techniques. Localization of tumor, tumor-breast ratio, require-
ment of radiotherapy, and surgical intervention are the factors that 
affect the appearance of the breast after the breast conserving sur-
gery.[5] In some cases of breast conserving surgery, satisfaction with 
the esthetic appearance of the breast and the ratio of deformity can 
be up to 30%. This ratio, after the oncoplastic surgery, is 15–18%.

CASE REPORT
A 59-year-old postmenopausal patient applied to our hospital with 
the complaint of mass felt manually on her right breast. On ultra-
sonography, a well circumscribed solid mass with dimensions of 24 
mm × 20 mm localized to the upper outer quadrant, posterior to nip-
ple areola complex was detected. The mass was staged as BIRADS 
4a. In mammography, no microcalcification was detected and on the 
right breast a mass was seen (Fig. 1). Before biopsy, magnetic res-
onance image was taken. The mass was found 23 mm × 21 mm in 
dimensions with heterogenous pattern appearance with contrast and 
had necrotic areas within with limited diffusion (Fig. 2). With Tru-cut 
biopsy, the mass was identified as invasive ductal carcinoma. The tu-
mor was positive for estrogen and progesterone receptors, negative 
for Cerb2 and Ki 67 index was 20%. To screen for systemic disease, 
positron emulsion tomography was done. Localized to retro-areolar 
area in the upper outer quadrant of the right breast with SUV max 
of 6,2 a malignant mass was detected. There was no axillary lymph 
involvement or systemic involvement. After multidisciplinary discus-
sion, surgery was planned. Taking into consideration the tumor size, 
its localization, the breast size, and the density of parenchyma, rac-
quet mammoplasty technique was used. There was no complication 
of wound healing (Fig. 3). In pathological examination, the diameter 
of tumor was found to be 2.4 mm × 2.5 cm. The estrogen and proges-
terone receptors were 90% positive, Ki index was 10%, and Cerb2 
negative invasive ductal cancer was identified. The surgical borders 
were well circumscribed and sentinel lymph node was negative. 
Lymph vascular invasion and necrosis were not detected.

DISCUSSION
Breast cancer is the most common type of cancer seen in women. 
One of every eight women suffers from breast cancer at one point of 
their lives. Due to early detection uprising rate and developed per-
sonalized approach, the overall survival is increasing.

With the studies made in recent years, radical surgical treatment 
is replaced by breast conserving surgery. A study done by Deutsch 
et al.[6] was the turning point in this process. Radical and basic mas-
tectomy was compared independent of radiotherapy. The results 
showed that there was no significant change in relapse, metastases, 
or general survival. It was evident that axillary dissection was enough 
for those patients with positive sentinel lymph node. In a study done 
by Christian et al.,[7] mastectomy, lumpectomy, and lumpectomy with 
radiotherapy were compared given that axillary dissection was per-
formed to those with masses smaller than 4 cm. It was seen that, 
when lumpectomy is performed and followed by radiotherapy a bet-
ter localized control was asserted than only lumpectomy operation. 
Thereby, in early staged breast cancer, breast conserving surgery 
was preferred instead of mastectomy, and the need of radiotherapy 
was emphasized. Breast conserving surgery is done in cases of duc-
tal carcinoma in situ/Tis, T1, and T2 and with assurance of providing 
an acceptable cosmetic appearance. In studies, 5 cm was accepted 
as the threshold for the tumor size.

Figure 1: Appearance of a mass lesion in the right breast in CC and MLO 
mammography.

Figure 2: Magnetic resonance imaging of the tumor. The massive lesion 
is 23 mm × 21 mm in size. It has a heterogeneous enhancement pattern. 
It contains cystic necrotic areas. It shows pronounced diffusion restriction.
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The excision of lymph nodes is directed more toward staging and 
prognostic importance rather than being directed at treatment-wise. 
The main aim is to identify how to prevent excess treatment of ax-
illary area and therefore decreases the likelihood of complications 
such as lymphedema. Krag et al.,[8] in their study, examined those 
patients with positive sentinel lymph node that have undergone ax-
illary lymph node dissection. They discovered that women with only 
one positive sentinel lymph node contracted no other positive sen-
tinel lymph nodes after axillary dissection. Study of Caudle et al.,[9] 

done in 2011 became a guide for the management of axillary area in 
cases of early detection of breast cancer. Those patients with tumor 
size smaller than 5 cm, or with clinically negative lymph nodes in ax-
illary region or where after sentinel lymph node sampling, there were 
<3 positive sentinel lymph nodes and supported with the addition of 
adjuvant hormonal therapy or chemotherapy, there was no need for 
complementary axilla lymph node dissection.

In that sense, it is best to treat with current approach when there 
is no additional focus in breast and perform breast conserving sur-

(a)

(e) (f) (g) (h)

(b) (c) (d)

Figure 4: Racket mammoplasty technique. (a, b) The first incision is the circular incision made just around the areola complex with the nipple. A sec-
ond incision is made around the nipple areola complex 1–2 cm beyond this incision. The third incision is in the form of a wedge extending from the 
areola to the axilla (c, d). After the incisions, the tumor is removed with the surrounding breast tissue (e, f). Skin flaps are separated from the breast 
tissue and the breast tissue is mobilized from the pectoral muscle laterally and medially (g, h). The glandular tissue on both sides is approached one 
by one, with continuous absorbable sutures under the skin and under the skin.

Figure 3: Appearance of the breast after surgical treatment. (a) Appearance 3 days after surgery (b, c) Appearance 1 week after the end of radiotherapy.

(a) (b) (c)
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gery with sentinel lymph nodes and radiotherapy to whole breast. 
Marrow[10] stated that no other surgery is more evidence based than 
breast conserving surgery. Breast conserving surgery is evaluated 
based on the survival, locale relapse, cosmetic appeal, and quali-
ty of life. Build on this, oncoplastic surgery surpasses some of the 
limitations. Especially in terms of decreasing the negative effect of 
radiotherapy on the incision site, this is very important. In addition, 
it allows for the reduction of large breasts, correction of ptosis, and 
the prevent the irregular shape of breast after lumpectomy. The suc-
cess is dependent on the volume of excision, tumor localization, and 
glandular density. In all techniques, the main factors are the change 
in place of volume and replacement.

Breast tumors are mostly localized in the upper outer quadrant of 
the breast. Tumors in this quadrant can be excised without causing a 
deformity with standard breast conserving methods. Only in cases of 
small or middle-sized breasts, if more than 20% of the breast tissue is 
needed to be excised through lumpectomy, a deformity formation can 
be inevitable. Scar tissue after excision and radiotherapy may cause 
mispositioning of the nipple areolar complex. In such situations, 
the more preferred oncoplastic breast surgery technique is racquet 
mammoplasty. This can be applied with ease in cases of serious re-
duction of middle-sized breasts, planned large excisions, and for the 
correction of ptosis where outer quadrant mobilization is necessary.

In racquet mammoplasty technique, three subsequent incisions are 
used. The first incision is the circular incision around the nipple areolar 
complex. To the outer 1–2 cm of this circular incision a second circular 
incision is made. The third incision is wedge shaped incision stretching 
from areola to axilla. After the incisions, tumor is removed with the sur-
rounding tissue. Excision is done to remove subcutaneous tissue and 
pectoralis facia. The area between the two circular incisions around the 
nipple areolar complex is de-epithelized. Skin flaps are separated from 
the breast, and breast tissue is separated from the pectoralis muscle on 
the medial and lateral surface (Fig. 4). The nipple-areolar complex may 
misposition toward lesion side and therefore needs to medially correct.

CONCLUSION
After oncoplastic surgical interventions, bleeding, infection, breast asym-
metry, loss of sensation, seroma, prolonged wound healing, necrosis of 
nipple, and fat necrosis may be seen. When considered the cosmetic 
appeal and the success of the treatment in the long term, racquet tech-
nique may become a routine technique in breast tumor surgeries.
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ABSTRACT

Domperidone is a dopamine receptor antagonist with gastrokinetic and anti-emetic 
effects. Domperidone is widely used worldwide as an anti-emetic and in the treatment 
of gastroparesis and gastroesophageal reflux. Because domperidone does not readi-
ly cross the blood-brain barrier, central nervous system side effects are not expected. 
Herein, we reported a 12-year-old girl who presented with dystonia after domperidone 
usage. We present a 12-year-old girl with a 40 kg body weight who was admitted to 
our pediatric emergency department with numbness, stiffness, and twisting in the 
neck, hands, arms, and tingling in the legs and back. We administered 3 mg bi-
periden, an anticholinergic, through slow intravenous infusion. The patient’s dystonic 
reaction recovered 10 min after biperiden infusion. Based on our literature search, we 
presented one of the few acute dystonia cases after domperidone use in children. 
To the best of our knowledge, our case is the first case report in children who were 
successfully and rapidly treated with anticholinergic, biperiden.
Keywords: Biperiden, cholinergic antagonists, domperidone, dopamine antagonist, 
dystonia.
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INTRODUCTION
Domperidone is a dopamine receptor antagonist with gastrokinetic 
and anti-emetic effects.[1] Domperidone is widely used worldwide 
as an anti-emetic and in the treatment of gastroparesis and gastro-
esophageal reflux. Domperidone acts through both central and pe-
ripheral dopamine receptors. The prokinetic effect of this drug occurs 
through enteric dopamine receptors.[2] Domperidone works as an an-
ti-emetic by the central dopaminergic receptor blockage around the 
area postrema and vomiting center.[3]

Another anti-emetic that has a similar mechanism of action to 
domperidone is metoclopramide. Metoclopramide, like domperidone, 
is both a peripheral and a central dopamine receptor antagonist.[1] 
Although metoclopramide crosses the blood-brain barrier well, dom-
peridone does not readily cross the blood-brain barrier.[3] As a result, 
the expected central nervous system (CNS) side effects of metoclo-
pramide are not commonly seen after domperidone use. Especially, 
dystonia developing after metoclopramide use is a well-defined side 
effect. Domperidone, which has serious side effects such as ventric-
ular arrhythmias and sudden cardiac death, is a drug that is generally 
accepted as safe except for cardiac side effects. Herein, we reported a 
12-year-old girl who presented with dystonia after domperidone usage.

CASE REPORT
A 12-year-old girl with 40 kg body weight was admitted to our pediat-
ric emergency department with numbness, stiffness, and twisting in 
the neck, hands, arms, and tingling in the legs and back. The mother 
stated that her daughter received 10 mg domperidone suspension 
orally twice. She took the medication 3 and 5 h before the onset of 
her complaints. The drug was prescribed to her sister, who was ad-
mitted to the hospital due to nausea and vomiting. The patient had no 
history of illness or other medication use.

The patient was conscious, cooperative, and agitated on phys-
ical examination. Vital signs were within normal limits. We noticed 
involuntary muscle contractions in her hands, arms, and neck. Other-
wise, the patient’s neurological and systemic examinations were un-
remarkable. Blood chemistry, arterial blood gas, and complete blood 
count were also within the normal range.

We administered 3 mg biperiden, an anticholinergic, through 
slow intravenous infusion. The patient’s dystonic reaction recovered 
10 min after biperiden infusion. We observed her for the next 24 h 
for recurrence or complications, but she was completely normal af-
ter dystonia has resolved. One week later, she was admitted to the 
outpatient clinic for follow-up with no complaints. Her physical exam-
ination was normal.

Written informed consent was received from the patient’s family 
to publish this case report.

DISCUSSION
Domperidone was considered a safe medication and used worldwide. 
Recent researches showed that domperidone is not as safe as we 
thought. Serious cardiovascular side effects of the intravenous form 
of domperidone were documented and withdrawn from the market 
in 1986.[4] New research stated that enteral forms could also cause 

cardiac arrhythmias and sudden cardiac death.[5] Therefore, the Eu-
ropean Medicines Agency revealed a safety alert about domperidone 
in 2014, and restricted the use of domperidone to specific indications 
because of its cardiac side effects.[6] In 2019, domperidone was pro-
hibited for using in patients younger than 12 years and weighing less 
than 35 kilograms in the UK.[7]

In one single-centered study for domperidone side effect pro-
file, 44 (38.2%) out of 115 patients, who took domperidone for gas-
troparesis, had a side effect.[8] The most common side effects were 
headache (n:9), tachycardia (n:6), and palpitations (n:3). Syncope, 
prolonged QT interval, and death were reported in three patients sep-
arately. Neurological side effects such as anxiousness, disorientation 
and restlessness were also reported.

The CNS side effects are well documented for metoclopramide. 
Nearly 40% of patients who take metoclopramide experience some 
CNS side effects varying from somnolence to extrapyramidal symp-
toms such as tardive dyskinesia and parkinsonism.[9] Extrapyramidal 
side effects are not generally expected for domperidone because of 
its low blood-brain barrier penetration. Assumed CNS safety of dom-
peridone is a major reason for preferring domperidone over metoclo-
pramide, especially in children. In the literature, there are only a few 
adult case reports about dystonia after domperidone use.[10–13] Two 
recent case reports presenting children with dystonia after oral dom-
peridone use were published from the USA and India.[14,15] Children 
recovered after discontinuation of domperidone, but recovery was in 
1 and 7 days, respectively. No drug was given in either case. As we 
did in our case, anticholinergic drugs, like biperiden, can safely and 
rapidly reverse dystonic reactions.

Anticholinergic drugs are historically used for Parkinson’s disease 
symptoms, movement disorders, and drug-induced extrapyramidal 
side effects.[16] Biperiden is one of the anticholinergic drugs and is 
commonly used for drug-induced dystonia.[17] Although drug-induced 
dystonia is usually reversible and self-limited, it is a cause of stress 
for patients and families. Therefore, rapid and safe recovery is crucial.

CONCLUSION
Oral forms of domperidone (suspension or blister) are widely pre-
scribed worldwide and also in Turkey. Based on our literature search, 
we presented one of the few acute dystonia cases after domperidone 
use in children. To the best of our knowledge, our case is the first 
case report in children who was successfully and rapidly treated with 
anticholinergic, biperiden.

Physicians should be aware of possible rare, but severe extrapy-
ramidal side effects as well as cardiac adverse effects, and assess 
the benefits and potential risks of domperidone before prescribing.
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In the original investigation entitled “Benign Nedenlerle Yapılan Histerektomi Öncesi 
Probe Küretaj, Kolposkopi, Histeroskopi ve Endoservikal Küretajın Tanısal Değeri 
[Diagnostic value of preoperative probe curettage, hysteroscopy, endocervical 
curettage, and colposcopy in patients who were hysterectomized for benign 
diseases]” which was published in 2004, the 4th issue of the journal, one author name 
has been erroneously omitted from the final draft.

There is an error in the author list of this article, which should be corrected as follows: 
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