
ISSN 1300-199X • EISSN 2147-1789

MEDICAL
JOURNAL

ERCIYES

Original Investigations

Do Inferior Petrosal Sinus Drainage Variations Affect
the Sampling Lateralization Results?
Serkan Şenol et al.; Kayseri, Turkey

Comparison of the Efficacy of Phonophoresis and 
Conventional Ultrasound Therapy in Patients with 
Primary Knee Osteoarthritis
Pelin Oktayoğlu et al.; Diyarbakır, Gaziantep, Turkey

A Retrospective Evaluation of the Patients with 
Rhabdomyoma
Ahmet İrdem et al.; Gaziantep, Turkey

The relationship of Hyperlactatemia Following 
Paediatric Open Heart Surgery with Mortality, Morbidity 
and Risk Factors
Sonay Oğuz et al.; Sivas, Kahramanmaraş, Kayseri, Bolu, 
İstanbul, Turkey

Pathogen Bacteria of the Urinary Tract Isolated from 
Urine Cultures and Their Susceptibility
Burak Arslan et al.; İzmir, Turkey

March 2014
Volume 36 I Issue 1
erciyesmedj.com

ERC
İY

E
S

 U
N

IV
ERSITY FACULTY

O
F

M
E

D
IC

IN
E

K A Y S E R İ





A-I

Publisher
İbrahim KARA

Publication Director
Ali ŞAHİN

Deputy Publication Directors
Gökhan ÇİMEN
Ayşegül BOYALI

Publication Coordinators
Nilüfer TÜRKYILMAZ

Merve AKDEMİR SAĞLIK
Leda BAŞGÜL

Aslin ANDONYAN 

Sales Coordinator
Sinan Gökbörü BÜNCÜ

Finance and Administration
Veysel KARA

Project Assistant
Gizem KOZ

Graphics Department
Ünal ÖZER

Neslihan YAMAN
Merve KURT

Contact

Address:

Büyükdere Cad.

No: 105/9 34394 Mecidiyeköy,

Şişli-İstanbul

Phone: +90 212 217 17 00

Fax: +90 212 217 22 92

E-mail: info@avesyayincilik.com

Yayın Türü: Yerel Süreli
Basım Tarihi:  Mart 2014 

Basım Yeri: ADA Ofset Matbaacılık 
Tic. Ltd. Şti., Litros Yolu

2. Matbaacılar S. E Blok
No: (ZE2) 1. Kat Topkapı, İstanbul

Telefon : +90 212 567 12 42 

Owner and Responsible Manager
Muhammet GÜVEN
Department of Internal Medicine, Division of Intensive Care, Faculty of Medicine, Erciyes University, 
Kayseri, Turkey

Editor in Chief
Salih ÖZGÖÇMEN
Department of Physical Therapy and Rehabilitation, Division of Rheumatology, Faculty of Medicine, 
Erciyes University, Kayseri, Turkey

Editors

Hakan AKINTÜRK
Chefarzt der Abteilung Kinderherzchirurgie, Kinderherzcentrum Giessen, Universitatklinikum Giessen 
und Marburg GmbH, Germany

Metin AYTEKİN
Department of Pathobiology, Cleveland Clinic Foundation, Lerner Research Institute, Cleveland, OH, USA

Ali BAYKAN
Department of Child Health and Diseases, Division of Cardiology, Faculty of Medicine, Erciyes University, 
Kayseri, Turkey

Cem EVEREKLİOĞLU
Department of Ophthalmology, Faculty of Medicine, Erciyes University, Kayseri, Turkey

Mehmet Güngör KAYA
Department of Cardiology, Faculty of Medicine, Erciyes University, Kayseri, Turkey

Salih KUK
Department of Parasitology, Faculty of Medicine, Erciyes University, Kayseri, Turkey

Mehmet Fatih SÖNMEZ
Department of Histology, Faculty of Medicine, Erciyes University, Kayseri, Turkey 

Serdar ŞIVGIN
Department of Internal Medicine, Division of Hematology, Faculty of Medicine, Erciyes University, 
Kayseri, Turkey

Fatih TANRIVERDİ
Department of Internal Medicine, Division of Endocrinology, Faculty of Medicine, Erciyes University, 
Kayseri, Turkey

Statistical Editor

Osman GÜNAY
Department of Public Health, Faculty of Medicine, Erciyes University, Kayseri, Turkey

Former Editors

Bedri KANDEMİR
Retired Professor, Ondokuz Mayıs University, Samsun, Turkey

Aydın PAŞAOĞLU
Retired Professor, Kayseri University, Kayseri, Turkey

Eyüp S. KARAKAŞ
Retired Professor, Kayseri University, Kayseri, Turkey

Zeki YILMAZ
Department of General Surgery, Faculty of Medicine, Erciyes University, Kayseri, Turkey

Cem SÜER
Department of Physiology, Faculty of Medicine, Erciyes University, Kayseri, Turkey

Editorial Office Staff
Şerife SERİM
Emel TORUN

Contact
Address: Erciyes Üniv. Tıp Fakültesi Dekanlığı, Erciyes Tıp Dergisi Bürosu, 38039 Talas, Kayseri, Turkey 
Phone: +90 352 207 66 66 (23008)
Fax: +90 352 437 52 85
E-mail: erciyesmedj@gmail.com 



A-II

Abdullah KEÇİK- Department of Plastic, Reconstructive 
and Aesthetic Surgery, Faculty of Medicine, Hacettepe 
University, Ankara, Turkey

Adem GÜNGÖR - Department of Chest Surgery, Faculty of 
Medicine, Ankara University, Ankara, Turkey

Ahmet Derya AYSEV - Department of Child Health and 
Diseases, Division Infection, Faculty of Medicine, Ankara 
University, Ankara, Turkey 

Ahmet SONGUR - Department of Anatomy, Faculty of 
Medicine, Afyon Kocatepe University, Afyon, Turkey

Arif KÖKÇÜ - Department of Obstetrics and Gynecology, 
Faculty of Medicine, Ondokuz Mayıs University, Samsun, Turkey 

Ata Nevzat YALÇIN - Department of Infection Diseases, 
Faculty of Medicine, Akdeniz University, Antalya, Turkey 

Bartu SARISÖZEN - Department of Orthopedics and 
Traumatology, Faculty of Medicine, Uludağ University, 
Bursa, Turkey 

Bayram YILMAZ - Department of Physiology, Faculty of 
Medicine, Yeditepe University, İstanbul, Turkey 

Bekir YAŞAR - Department of General Surgery, Faculty of 
Medicine, Osmangazi University, Eskişehir, Turkey 

Douglas J. MATHISEN - Division of Thoracic Surgery, 
Cardiothoracic Surgery, Boston: Massachusetts General 
Hospital, USA

Ellen C. JANTZEN - The Childrens's Hospital of Philadelphia, 
Philadelphia, PA, USA

Erkan İRİZ - Department of Cardiovascular Surgery, Faculty 
of Medicine, Gazi University, Ankara, Turkey 

Ertan YILMAZ - Department of Dermatology, Faculty of 
Medicine, Akdeniz University, Antalya, Turkey 

Ertuğrul ÖZBUDAK - Department of Genetics Albert 
Einstein College of Medicine Yeshiva University, New York, 
NY, USA

Felipe F. CASANUEVA - Hospital Clinico Universitario, 
Endocrine Division, Santiago de Compostela, Spain

Fidel ZAVALA - Department of Molecular Microbiology and 
Immunology, Bloomberg School of Public Health, Johns 
Hopkins University, Baltimore, MD, USA

Gökhan ÖZYİĞİT - Department of Radiation Oncology, 
Faculty of Medicine, Hacettepe University, Ankara, Turkey 

Gönül ÖCAL - Department of Child Health and Diseases, 
Division of Endocrinology, Faculty of Medicine, Ankara 
University, Ankara, Turkey

Gunnar HILLERDAL - Lung Medicine - Karolinska University 
Hospital, Stockholm, Sweden

H. Dwight CAVANAGH - Department of Ophtalmology, Ut 
Southwestern Medical Center, Dallas, Texas, USA

Hakan ÖZDOĞU - Department of Internal Medicine, 
Division of Hematology, Faculty of Medicine, Başkent 
University, Ankara, Turkey 

Haluk TOPALOĞLU - Department of Child Health and 
Diseases, Division of Neurology, Faculty of Medicine, Ankara 
University, Ankara, Turkey 

Hatice PAŞAOĞLU - Department of Biochemistry, Faculty of 
Medicine, Gazi University, Ankara, Turkey 

Hüseyin DİNDAR - Department of Pediatric Surgery, Faculty 
of Medicine, Ankara University, Ankara, Turkey 

İlknur BOSTANCI - Department of Pediatric Immunology 
and Allergy, Dr. Sami Ulus Obstetrics and Gynecology, Child 
Health and Diseases Hospital, Ankara, Turkey

Levent ÖZÇAKAR - Department of Physical Medicine and 
Rehabilitation, Faculty of Medicine, Hacettepe University, 
Ankara, Turkey 

Mahmut İlker YILMAZ - Department of Nephrology, 
Gülhane Military Medical Academy, Ankara, Turkey

Massimo FILIPPI - Neuroimaging Research Unit, Institute 
of Experimental Neurology, and Department of Neurology, 
San Raffaele Scientific Institute, Vita-Salute San Raffaele 
University, Milan, Italy

Mazhar Semih BASKAN - Department of General Surgery, 
Faculty of Medicine, Ankara University, Ankara, Turkey 

Mehmet Akif ÖZTÜRK - Department of Internal Medicine, 
Division of Rheumatology, Faculty of Medicine, Gazi 
University, Ankara, Turkey 

Mehmet UNGAN - Department of Family Medicine, Faculty 
of Medicine, Ankara University, Ankara, Turkey 

Mehmet ZARİFOĞLU - Department of Neurology, Faculty 
of Medicine, Uludağ University, Bursa, Turkey 

Mehtap BULUT - Department of Emergency Medicine, Bursa 
Şevket Yılmaz Training and Research Hospital, Bursa, Turkey

Meltem ÇÖL - Department of Public Health, Faculty of 
Medicine, Ankara University, Ankara, Turkey 

Mustafa ARICI - Department of Internal Medicine, Division 
of Nephrology, Faculty of Medicine, Hacettepe University, 
Ankara, Turkey 

Mustafa TEKİN - Department of Child Health and Diseases, 
Division of Children's Genetic Disorders, Faculty of 
Medicine, Ankara University, Ankara, Turkey

Muzaffer METİNTAŞ - Department of Chest Diseases, 
Faculty of Medicine, Osmangazi University, Eskişehir, Turkey

Nevzat KARABULUT - Department of Radiodiagnosis, 
Faculty of Medicine, Pamukkale University, Denizli, Turkey

Okan Bülent YILDIZ - Department of Internal Medicine, 
Division of Endocrinology and Metabolism, Faculty of 
Medicine, Hacettepe University, Ankara, Turkey

Ömer AKYOL - Department of Biochemistry, Faculty of 
Medicine, Hacettepe University, Ankara, Turkey 

Ömer YERCİ - Department of Pathology, Faculty of 
Medicine, Uludağ University, Bursa, Turkey 

Petek KORKUSUZ - Department of Histology and 
Embryology, Faculty of Medicine, Hacettepe University, 
Ankara, Turkey 

Ramazan İDİLMAN - Department of Internal Medicine, 
Division of Gastroenterology, Faculty of Medicine, Ankara 
University, Ankara, Turkey 

Rüstem NURTEN - Department of Biophysics, Faculty of 
Medicine, İstanbul University, İstanbul, Turkey 

Saadet ARSAN - Department of Child Health and Diseases. 
Divison of Neonatology, Faculty of Medicine, Ankara 
University, Ankara, Turkey

Sabri HERGÜNER - Department of Child and Adolescent 
Psychiatry, Faculty of Medicine, Necmettin Erbakan 
University, Konya, Turkey

Salih ŞANLIOĞLU - Department of Medical Genetics, 
Faculty of Medicine, Antalya University, Antalya, Turkey

Selçuk KIRLI - Department of Psychiatry, Faculty of 
Medicine, Uludağ University, Bursa, Turkey

Semra ATALAY - Department of Child Health and Diseases. 
Divison of Cardiology, Faculty of Medicine, Ankara 
University, Ankara, Turkey

Semra PAYDAŞ - Department of Internal Medicine, Divison 
of Oncology, Faculty of Medicine, Çukurova University, 
Adana, Turkey

Şükrü EMRE - Section of Transplantation and Immunology, 
Yale-New Haven Transplantation Center 
Department of Surgery, Yale University School of Medicine, 
New Haven, USA

Tansu MERTOL - Saudi Arabia Dammam University King 
Fahd Hospital, Damman, KSA

Tezer KUTLUK - Department of Internal Medicine, Divison 
of Oncology, Faculty of Medicine, Hacettepe University, 
Adana, Turkey

Turgay ÇELİK - Department of Cardiology, Gülhane Military 
Medical Academy, Ankara, Turkey

Turgut ALKİBAY - Department of Urology, Faculty of 
Medicine, Gazi University, Ankara, Turkey

Ülker KOÇAK - Department of Child Health and Diseases. 
Divison of Hematology, Faculty of Medicine, Gazi University, 
Ankara, Turkey

Ümit YAŞAR - Department of Pharmacology, Faculty of 
Medicine, Hacettepe University, Ankara, Turkey

Vildan MULLIN - Division of Pain Management, Tallahassee 
Neurological Clinic, Tallahassee, FL, USA

William A. COETZEE - Director of Research Departments of 
Pediatrics, Neuroscience and Physiology and Biochemistry 
and Molecular Pharmacology, New York University, 
Langone Medical Center, New York, NY, USA

Yaşar ÇOKKESER - Department of Ear, Nose, and Throat 
Diseases, Faculty of Medicine, Special Primer Hospital, 
Gaziantep, Turkey

Yat Yin LAM - Division of Cardiology, Department of 
Medicine and Therapeutics, Chinese University of Hong 
Kong, Hong Kong, PRC

Zelal EKİNCİ - Department of Child Health and Diseases. 
Divison of Nephrology, Faculty of Medicine, Kocaeli 
University, Kocaeli, Turkey

International Editorial Board



A-III

Erciyes Medical Journal is an independent, unbiased, international, double-blind peer-
reviewed, open access journal published in English. The journal, which has been in continuous 
publication since 1978, is published four times per year in March, June, September and 
December.

The journal accepts clinical and experimental research articles in different fields of medicine, 
original case reports, letters to the editor and invited reviews for publication. Research articles 
and case reports on regionally frequent and specific medical topics are prioritized. Manuscripts 
on national and international scientific meetings and symposiums and manuscripts sharing 
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version of the journal. Statements or opinions expressed in the manuscripts published in 
Erciyes Medical Journal reflect the views of the author(s); the editors, editorial board and 
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of medicine, review articles on up-to-date topics, letters to the editor, manuscripts on historical progress of 
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education.

Responsibility for the data, opinions and statements of published articles belong to the author(s), and the 
Editors, Editorial Board, Publisher and Erciyes University Medical Faculty disclaim any responsibility on these 
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It is essential for a submitted article to be non-previously published in any other printed or electronic media. 
Submission of previous reviewer reports is mandatory for articles which have previously been submitted for 
publication in another journal and rejected. This practice will shorten the evaluation process of the article. If 
a submitted manuscript has previously been presented at any meeting, the name, date and city in which the 
meeting was held should be stated or it should be mentioned whether a submitted manuscript is preliminary 
study or part of a thesis.

The author(s) should transfer all their local and international copyrights of their submitted article to Erciyes 
University Medical Faculty and the Copyright Transfer Form should be signed by all author contribution form. 
The original copy of the form should be posted to the editorial office of the journal. Author(s) are considered to 
accept that they cannot publish their article in any other language or media and cannot authorize a third party 
to do so without the written permission of the editorial office.

Any form of text, image or reference used within the article is the responsibility of the author(s). It is their 
responsibility to acquire local or/and international copyright permissions of tables, figures and other images 
used in their manuscript. The author will be responsible for any losses that the journal may incur as a result of 
these issues.

Rejected manuscripts will not be returned to the author.

The format of submitted manuscripts should be appropriate to the guidelines stated in ICMJE-
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical Journals 
(updated in August 2013 - http://www.icmje.org/icmje-recommendations.pdf). The most up-to-date version 
of the guide in question is available at www.icmje.org . Manuscripts should be written in “MS Word” program in 
the “Times New Roman 11 Points”, double-spaced and justified. Page format should be A4 size; with spaces of 
“2.5 cm” on the right, the left, the top and the bottom.

CONSORT guidelines for randomized studies, STROBE guidelines for observational studies, STARD for 
diagnostic studies, PRISMA for systematic reviews and meta-analysis, ARRIVE for animal experimental studies 
and TREND for non-randomized behavioral and public health intervention studies, should be taken into 
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In order to clarify the subjects of scientific contributions, responsibilities and conflicts of interest on the article, 
all authors should sign and send the Authorship Contribution Form and ICMJE Form for Disclosure of Potential 
Conflicts of Interest to the Editorial Office. Practices of the journal on this subject are in accordance with the 
rules of the International Committee of Medical Journal Editors (ICMJE) and Council of Science Editors (CSE). 

The Editorial Office inspects all submitted manuscripts concerning plagiarism and duplication. If an ethical 
problem is detected, the editorial office will act according to the Committee on Publication Ethics (COPE) 
guidelines.

The authors should acknowledge and provide information on grants or other financial interests or affiliations 
with institutions, organizations, or companies relevant to the manuscript.

An Ethics Committee Report, prepared in accordance with “Guide for the Care and Use of Laboratory Animals” 
of the Helsinki Declaration prepared by the World Medical Association (WMA), is required for experimental, 
clinical and drug studies and some case reports. The Editorial Office may request the report of the ethics 
committee or an equivalent official document from the authors if found necessary. Manuscripts reporting 
results of experimental studies practiced on volunteers and patients should include a patient and volunteer 
consent statement after explaining the procedure(s) thoroughly. For animal experimental studies, measures 
taken to reduce pain and discomfort should be clearly stated.

Manuscripts submitted for publication should be written in English. Manuscripts submitted in other languages 
will be rejected.

Editors inspect whether a submitted manuscript is prepared in accordance with the journal’s manuscript 
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accordance with the journal’s manuscript preparation rules will not be evaluated. 21 days are allocated for 
reviewer evaluations and, if any corrections are required, 28 days are allocated for the author to implement the 
requested corrections.

Information for the Authors
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All manuscripts will pass through a pre-evaluation process by the Editors and Associate Editors in the first stage 
of submission. Subsequently, manuscripts are assigned to at least two reviewers for evaluation. Reviewers are 
selected among external and independent specialists who also have publications in international literature in 
the same field. Research articles, systematic review articles and meta-analysis manuscripts will be checked 
by the statistical editor in addition to the assigned reviewers. All manuscripts are also checked for English 
grammatical and manuscript preparation rules.

Any retraction requests of manuscripts close to the final decision, without reasonable explanation, will 
be rejected. All authors of a manuscript accepted for publication should consent that editors could make 
corrections without changing the basic meaning of the text of the manuscript written. 

The written files should be prepared in the Microsoft Word program. The Online Paper Acceptance and 
Evaluation System will be transferred to the authors at all stages and sending of the paper will be accomplished 
as rapidly and safely as possible. The paper files should be structured according to their types as follows: 

Research article
The manuscript title should be stated first. A structured abstract of the article including Objective, Materials 
and Methods, Results and Conclusion sub-headings should be given below the title. Maximum total word 
count of the abstracts should be 250 (Turkish abstract is not mandatory for authors submitting outside Turkey). 
At least 3, at most 6, keywords concordant with MeSH vocabulary terms prepared by the National Library of 
Medicine (NLM) should be included in each research article. Title, abstract and keywords should be written in 
both Turkish and English languages (Turkish is not mandatory for authors submitting from outside Turkey). The 
main text should include Introduction, Materials and Methods (with sub-headings), Results, Discussion, Study 
Limitations, Conclusion, References, Tables-Figures-Images sections and it should not exceed 5000 words. A 
maximum of 50 references is sufficient regarding acceptability.

Statistical analysis should be performed in accordance with guidelines on reporting statistics in Medical 
journals (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors to medical 
journals. Br Med J 1983; 7(6376): 1489-93.). The software used for statistical analysis should be described. When 
parametric tests are used for comparison of continuous variables, they should be presented as Mean±Standard 
Deviation or Mean±Standard Error, while for nonparametric tests, data should be presented as Median and 
range (Minimum- Maximum) or Median and interquartile range (25th and 75th percentiles). Whenever complex 
analyses are used, the relative risk (RR, relative risk) odds (OR, odds ratio) and hazard ratios values (HR, hazard 
ratio) should be supported by providing confidence intervals and p values.

Review article
Review articles are accepted by invitation only. Manuscripts prepared by experts who have extensive knowledge 
in the field and whose knowledge has been projected to the literature as publications and citations will be 
evaluated. Review articles should be prepared concerning the latest clinical progress on a piece of information 
or a subject in a format which explains, discusses, evaluates and guides future studies. Review articles should 
include a title and an unstructured abstract of a maximum 250 words (Turkish abstract is not mandatory for 
authors submitting outside Turkey). At least 3, at most 6 keywords, concordant with MeSH vocabulary terms 
prepared by the National Library of Medicine (NLM) should be included. Title, abstract and keywords should be 
written in both Turkish and English languages (Turkish is not mandatory for authors submitting outside Turkey). 
With regard to the content of the manuscript, sub-headed main-text, references and tables-figures-images 
should be included. Total word count of a review article should not exceed 5000. 

Case Report
Our journal reserves a limited space for case reports. Only interesting and informative case reports which are 
about rare diseases which are difficult to diagnose and treat or which suggest a new method, or include new 
information which cannot be found in the literature, will be published. A title and an unstructured abstract of 
maximum 200 words should be included in each case report. At least 3, at most 6, keywords concordant with 
MeSH vocabulary terms prepared by the National Library of Medicine (NLM) should be included. Title, abstract 
and keywords should be written in both Turkish and English languages (Turkish abstract is not mandatory 
for authors submitting outside Turkey). The main text should include Introduction, Case Report, Discussion, 
Conclusion, References and Tables-Figures-Images sections. Total word count should not exceed 1500. Case 
reports should not include more than 10 references.

Editorial Comment
Editorial Comments should include short discussion and presentation of a research article published in the 
journal. Editorials are written by the distinguished authors in the field who is invited by the editors. Editorials 
should be written in English with a maximum of 1500 words and 25 references.

Letter to the Editor
This type of manuscript discusses the importance, missing parts or an overlooked structure of a previously 
published article. Authors can also submit their comments to the editor on a subject which may be in the 
reader’s field of interest especially on educational cases, in the Letter to the Editor form. Maximum reference 
number is 10 and no titles of sub-headings are required. A Letter to the Editor should not exceed 1000 words. 
Volume, year, issue, page numbers, title and author names of the article mentioned in a Letter to the Editor 
should be stated clearly.

Scientific Letter
Manuscripts with prior notification characteristics announcing new, clinically important scientific developments 
or information are accepted as Scientific Letters. Scientific Letters should not include sub-headings and should 
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not exceed 1500 words. The number of references should be limited to 15 and number of tables or figures 
should be limited to 2.

Education: Results of recently concluded research and conclusive information used in academic education 
and clinical practice are presented in detail in this type of manuscripts. Title should be given in both Turkish 
and English languages (Turkish is not mandatory for authors submitting outside Turkey). With regard to the 
content of the manuscript, sub-headed main-text, references and tables-figures-images should be included. 
Total word count should not exceed 5000 and total reference number should be limited to 50.

Author names, institution details and contact details, should not be included in the submitted document. These 
details should be filled in the relevant sections in the online manuscript submission system. All tables, figures, 
graphs and images should be visibly numbered within the article text and patient, physicians and institution 
names should be blinded. For microscopic figures, in addition to explanatory information, zoom levels and 
coloring techniques should also be stated. Line drawings should be done in a professional manner and, in 
pictures showing a patient’s face, patient name and eyes should be covered so that the identity of the patient is 
not revealed. All images should be in high resolution at minimum 300 dpi. Lines with sufficient thickness should 
be used in graphs, thus preventing possible losses if resizing is necessary. Widths of images should be either 
9 or 18 cm. Line drawings prepared by professionals are more appropriate. Gray tones should not be used in 
figures. Used abbreviations should be explained below each image in alphabetical order. Roman numerals 
should not be used in table and figure headings and sub-texts. Roman numerals should be avoided while 
numbering the Tables and Figures, or while identifying the tables in the text. Decimal fractions in the text, tables 
and figures should be separated by decimals points in sections in English and commas in sections in Turkish. In 
particular, tables should be explanatory for the text and should not duplicate the data given in the text.

References should be numbered in the order of citation in the main text (Vancouver style). Only published 
studies or studies accepted for publication should be cited. Abbreviations of journal titles should be done in 
accordance with journal abbreviations used in Index Medicus. For publications with 6 or fewer authors, a list of 
all authors is required, for publications with 7 or more authors, the first 6 authors should be listed, followed by 
“et al”. Reference styles and punctuations should be in accordance with the examples below.

Periodicals: Mackness MI, Mackness B, Durrington PN, Fogelman AM, Berliner J, Lusis AJ, et al. Paraoxonase and 
coronary heart disease. Curr Opin Lipidol 1998; 9(2): 319-24.

Book chapters: Gary B. Green Peter M. Hill Approach To Chest Pain. In Judith E. Tintinally, MD, MS, Editor. 
Emergency Medicine. 6th ed. New York: McGraw-Hill; 2004.p.333-43.

Personal author(s): Cohn PF. Silent myocardial ischemia and infarction. 3rd ed. New York: Marcel Dekker; 1993. 
Editor(s) as author(s): Norman IJ, Redfern SJ, editors. Mental health care for elderly people. New York: Churchill 
Livingstone; 1996.

Article presented in a meeting: 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.p.1561-5.

Scientific or technical reports: Smith P. Golladay K. Payment for durable medical equipment billed during skilled 
nursing facility stays. Final report. Dallas (TX) Dept. of Health and Human Services (US). Office of Evaluation and

Inspections: 1994 Oct. Report No: HHSIGOE 169200860.

Dissertation: Kaplan SI. Post-hospital home health care: the elderly access and utilization (dissertation). St. 
Louis (MO): Washington Univ. 1995.

Articles in electronic formats: Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial 
online) l995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/ncidodlElD/ 
cid.htm.

Extensive information on manuscript submission and evaluation process is available at www.erciyesmedj.com. 
The Editorial Office or the Publisher can be contacted for further questions using the contact details below.

Editorial Office: Prof. Dr. Salih Özgöçmen
Address: Erciyes Üniversitesi Tıp Fakültesi Dekanlığı, Erciyes Tıp Dergisi Bürosu, Talas, Kayseri, Turkey
Phone: +90 352 207 66 66/23008
Fax: +90 352 437 52 85
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How to Write a Thesis and Turn It into Publication
Cem Evereklioğlu

Erciyes Med J 2014 36(1): 1-5 • DOI: 10.5152/etd.2014.001

As a fellow or a researcher, we should completely be clear why we want to begin a 
thesis and to be published? Science progresses through writing a thesis that begins 
with brainstorming about novel ideas, iterative nature of drafting, soliciting feedback 
from the professors, and revising. The main finality of a thesis is to reach to a reader 
by publication of it in a prestigious peer-reviewed scientific or medical (inter)national 
journal. Therefore, learning of writing a thesis is central to science progress and wri-
ting skills are critical for this. In other words, a thesis is the first writing experience and 
opportunities of you to learn scientific writing, which should motivate you as you make 
the journey, for instance, to the front page of the “Survey of Ophthalmology” (1).

My aim is to give you some strategies to assist in the preperation of a thesis and to 
encourage you to disseminate your thesis through an international journal publication 
with practical ideas. Therefore, the primary audience for this “Editorial” is not only 

the fellows who are conducting a thesis at present, but also the assistant or associated professors of faculties who 
completed a thesis with their fellows in the last few years which remain unpublished. So, if you don’t care about 
“finishing the thesis” or “being published”, I immediately suggest you doing another useful job instead of reading 
the remaining of the present “Editorial”.

When the hard part of a thesis (the completion of it) is over, you will soon realize that it is only just the beginning 
as it has to be written-up. However, it is obvious that the writing process of a thesis is frightening. Indeed, busy 
clinical training or work and lack of time make it difficult for you, the novice fellows, to turn your work into written 
thesis and then into peer-reviewed (inter)national publications. However, you must consider early publication of 
your thesis in journals before the examination of it by a selected jury will be completed. In other words, new data 
you found in your thesis have a limited shelf life and so get your thesis publish, when available, before it perishes.

Writing an international article from your thesis is always much more difficult than you anticipate. The authors 
who have discovered the tricks and the secrets of writing and publication are generally unwilling to pass it on to 
younger rivals, that is you in this circumstance, and this can be understandable (2). Therefore, you will face many 
frustrations along the way and you should be prepared for the consequences of writing a thesis as it is actually a 
stressful event. Indeed, it has scientifically been demonstrated that episodic stress associated with “writing a thesis” 
causes increased cortisol levels after awakening as a sign of psychosocial stress in undergraduate students (3). 
Additionally, you will soon realize that nobody pays any attention to what you did or published. Moreover, nobody 
will mention your thesis and nobody will respond it as well. Furthermore, it is extremely clear that most of you, as 
the readers of the present “Editorial”, will never win the Nobel or even TUBİTAK prize as many theses are poor 
and will neither be read nor cited, unfortunately. But still, please do not drop out during the course, take others less 
seriously, do not let them discourage you and stop being scared by co-workers in your department who appear to 
be more successful at finding a new idea or tricks than you (2). For this, I will give you some realistic tips and tricks 
that may make the “writing” and “publishing” process as easy as possible. Please do not forget that you cannot 
learn to paint by visiting only the art galleries and looking at pictures hanged on the walls.

A fellow who begins a thesis and writes it is engaged in scientific ways of thinking, questioning and synthesizing. 
In other words, writing skills are not acquired automatically and one of the best opportunities to write like internati-
onally published authors is to finish a thesis first and then write it. However, the skills that fellows are least likely to 
develop are “writing skills” and the hardest aspect of any thesis is the “thinking” part. Therefore, although a thesis 



supervisor, who is generally a faculty professor, works one-on-one 
with a fellow, the most important component of a thesis is not 
the data or the tables and figures, it is only you as the “thinking” 
and “writing” is extremely personal processes. Please do also not 
forget that writing a scientific journal article differs from writing 
a thesis. Moreover, you should understand that you can win the 
publication game at the end by only working very hard and beco-
ming an international author. For this, you should finish and get 
your thesis published not only for intrinsic and extrinsic motives 
including employment opportunities, career advancement, acade-
mic pressure and personal satisfaction, but also to keep the journal 
editors in a job. Indeed, without you (the fellows, researchers and 
nationally or internationally published authors), there would be no 
editors and co-editors, like me. In other words, researching and 
writing a thesis play a major role in the acquisition of knowledge 
and writing skills that may consequently be transferred into scien-
tific international articles. Therefore, we need you more than you 
need us and it is still worth learning how to begin and write theses 
(2).

About two decades ago, we would visit libraries to search the litera-
ture, leafing through thick editions and taking small notes on blank 
papers. We would then take a pencil to write the first draft. In today’s 
fast moving scientific world, you are very lucky as you can search 
the needed databases from your own chairs, downloading articles 
that interest you in seconds. Your labour-saving personal computers 
produce a range of tables and graphs within minutes and warn you 
when you make errors of grammar and/or spelling (2).

Theses must contribute not only for knowledge enlargements, but 
also to solve problems, offering background for further investiga-
tions. The aim of a thesis must focus on or address a single rese-
arch question. In other words, a hypothesis should clarify only one 
simple message per thesis (4), though it is not the case in general 
and in Turkey. But still, please do not come up with enormous 
questions and tasks at the beginning, but generate new knowledge 
or apply existing knowledge to an important problem. Otherwise, 
your writing will possibly fail as the reader is unable to come away 
with a clear message and generally he or she blame himself or 
herself for not being clever enough to understand your message, 
though the fault, in fact, lies with you (2).

Every thesis must obey to some rules and most faculties have their 
own guide to writing a thesis with some limited minor variations 
(5). Therefore, headings and subheadings should be formatted con-
sistently, which generally uses a standard structure of Title Page 
with a “Title”, Special Thanks, Table of Contents, Abbreviations, 
list of Graphs/Figures and Tables, Abstract with Key Words, Ack-
nowledgements, Introduction and Aim, Background, Materials and 
Methods including Statistical Analysis, Results and Discussion with 
Summary, plus the final list of References. As a starting point, 
some criteria should first be fulfilled in a novel thesis as the basic 
building blocks of science are “original articles”; (1) is the idea 
new? (original), (2) is there any important advance? (significant), 
(3) has it been first demonstrated by the researcher? (first disclosu-
re) and finally (4) can the investigation be repeated by independent 
other researchers? (reproducible) (2, 5-7).Then, put a realistic time 
limit on the whole writing process, such as 20 minutes a day and 
five days a week in a six-month period.

Now, you, as a researcher, know what and why need to write (2). 
So, please spend the necessary time deciding what you have to do 
to get there, that is, to get the final destination. Think first about 
what to write on the way to hospital or department. A good hypot-
hesis is rooted in good thought, which is vital. Then, do a literature 
search in PubMed and set yourself a brief title. Keep the title as 
clear as possible and express it as one sentence of 10-20 words, 
with a verb. For example, imagine that you have started a prospec-
tive, controlled trial to see whether non-steroidal anti-inflammatory 
drugs are effective for preventing posterior capsule opacification 
after cataract surgery in pediatric cases. Finally, you will come up 
with a number of alternative titles: 

1. The effect of non-steroidal anti-inflammatory drugs on pos-
terior capsule opacification in children with cataract sur-
gery;

2. Non-steroidal anti-inflammatory drugs delay posterior cap-
sule opacification after pediatric cataract surgery;

3. Do non-steroidal anti-inflammatory drugs delay posterior 
capsule opacification after phacoemulsification in children? 
A randomized, prospective controlled trial (8).

Note that the first title gives the subject whereas the second and the 
third titles give the message, both of which have verbs. All might be 
plausible. However, the first title is generally preferred for the cover 
of theses whereas the remaining two for the journal publications. 
I personally preferred, for instance, the final third message, which 
was in “question style” (8).When writing a thesis or an article, such 
a message may narrow the field and should be a useful starting 
point for you. However, a thesis may also give the same title of 
subject during its (inter)national publication process (The effect of 
reading and near-work on the development of myopia in em-
metropic boys: A prospective, controlled, three year follow-up 
study) (9). 

How long should your thesis be? In general, a fellow think that the 
longer the thesis, the better it will be. It is completely wrong and 
the answer is quite simple. The problem is not the total number of 
words and the references, but how you order the thesis with clear 
messages. All theses can be shortened. This process will make life 
harder for you, but easier for the responsible university professors 
as well as for other readers.

Until present, you set an initial title of your work. Write the sections 
in the order in which they will be read in the thesis. Do not try to 
impress your professor. So, use your natural language. Therefore, 
please set a brief first and expand it appropriately. Then, try sketc-
hing in some of the “INTRODUCTION” (2).This section is the 
hardest part of anything you write and should answer the question 
“why did we start to the thesis?” In this section, state the aim of 
the thesis and summarize the rationale for the investigation. Write 
down the first opening sentence. If you do not like this sentence, 
start with the second one. Therefore, please do cite a small number 
of strictly pertinent papers with references in this section and do 
not include any data or conclusions being studied. 

The first paragraph(s) should give the background to the thesis and 
the gap in knowledge that your thesis is about to answer. You may 
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spend days thinking of a good first sentence for the Introduction 
section that may give a brief lesson on the subject (the seminar 
approach) (2): Cataract in children require surgical removal of 
the crystalline lenses. A second technique is to refer to a contro-
versy (Much Discussion Recently - MDR - approach): There has 
recently been much discussion about how to treat posterior 
capsules in children who have cataract surgery. An alternative 
is to emphasize the gravity of the condition (alarmist approach) 
(2), which I prefer in general: Children with cataract obscuring 
the visual axis promptly require surgical removal with or wit-
hout posterior chamber intraocular lens implantation to avoid 
severe amblyopia. The last sentence of the Introduction should 
describe what the researcher of the thesis did (The purpose of the 
present thesis was ...).

Afterwards, it is very easy for a fellow to collect traditional informa-
tion to put in “BACKGROUND”, but much harder to decide what 
to leave out. Please do not exaggerate this section and collect only 
the relevant references.

The “MATERIALS and METHODS” (2) section of a thesis ans-
wers the question “what did you do in a logical framework of 
time?” It expands on the information just given in the final pa-
ragraph of the Introduction. Information in this section should 
be sufficient enough for readers to enable them to evaluate and to 
replicate the work, when necessary, with relevant statistical analy-
sis. For this, describe your selection of the observational or experi-
mental subjects. Identify the age, sex, methods and procedures in 
sufficient detail to allow other investigators to replicate the results. 
Give appropriate references to establish both statistical and non-
statistical methods with brief descriptions. Information on all major 
study elements including the protocol, assignment of interventions 
and the method of marking (blinding) should be included. Describe 
statistical methods with enough detail at the end.

The “RESULTS” (2) section answers the question “what did you 
find?” For most of the theses, the heart of this section is the data, 
mostly presented as tables and graphs/figures, which should be as 
simple as possible and be augment information given in the text. 
Otherwise, the reader will not thank you. Fellow often find it diffi-
cult to decide what goes in a table and what in the text. The text 
should emphasize or summarize only the important findings and 
observations to tell the main elements of the story and to draw the 
readers’ attention to some of the main features of the tables and 
figures. So, present your results in logical sequence. Otherwise, the 
text in this section should not repeat the knowledge that was given 
in tables in detail or illustrations. Similarly, do not duplicate data in 
graphs and tables.

The “DISCUSSION” (2) section answers the question “what does 
it mean and why is it important to you and to readers?” Compa-
re your findings with previous works. The first sentence should 
be clear and summarize the main finding(s) of the thesis: “In the 
present study, we found that ... “. The most alarming and intri-
guing sentence the (co-)editors interested in is: “This study has 
demonstrated for the first time that ... “. Therefore, the novel 
and important aspects of the investigation and the conclusion that 
follow from them have to be emphasized clearly to the readers and 
the editors. Do not repeat here the information and data given in 

the Introduction and/or Results sections. Include the implicati-
ons of the findings and their limitations, and make a discussion 
on the other observations to relevant studies. Avoid statements 
and conclusions not completely supported by your data. State new 
hypotheses when warranted. Appropriate recommendations may 
be included. Please find the answers for the questions; are the fin-
dings reliable and what do they mean and where do we go from 
here? The limitations of the study, if present, should be discussed 
in this section.

The most important message should appear in the last sentence 
of the thesis. Some examples may be as follows: “We conclude 
that non-steroidal anti-inflammatory drugs are effective for pre-
venting posterior capsule opacification after cataract surgery in 
pediatric cases”. Two other types of ending (“More Research is 
indicated” or “Perhaps Possibly” last sentences) may also be pre-
ferred in some instances: “Further investigations are needed to 
support our preliminary results”. 

The “REFERENCES” (2) are an integral part of the text and sho-
uld be numbered consecutively in the order in which they are first 
mentioned in the text. Avoid using abstracts as references. Refe-
rences to articles accepted but not yet published should be desig-
ned as “in press”. All the references must be verified by you against 
the original document. In other words, you should have read all the 
papers you cite and be ensure that the article you cite say what you 
say they do. Make sure that the numbers of each reference in the 
text are the same as the numbers in the “reference list”.

The “SUMMARY” (2) section should reflect the text accurately 
and briefly. It should briefly summarize the purpose, basic proce-
dures, main findings and principal conclusions. This section must 
be short. So, try to avoid repetition here. If you have only one ob-
jective in your thesis, you should have one clear conclusion. So, do 
not add a new material to the summary. If you, on the other hand, 
have more than one objective, you may have more than one conc-
lusion. But still, it should emphasize new and the most important 
aspects of your work, not every single finding. In addition, do not 
speculate or overestimate your conclusions those were not verified 
by your finding.

Fellows should write their thesis themselves, possibly with some 
help from their supervisors. Today, there are various unimaginable 
commercial services that provide help for writing a fellow thesis. 
This condition is called ghostwriters and is stated to be totally unac-
ceptable (10).

Once you have finished your writing with the rules stated above, 
you possibly submitted a poorly written draft. So, walk away from 
the thesis and put some distance between you and it. Leave it for 
a few days or weeks on the shelf. Finally, read the print out of the 
drafted thesis/paper carefully for grammar, style and consistency. 
Otherwise, how can a professor in the jury or an editor rely on the 
accuracy and consistency of your work if you show no accuracy in 
your use of language, grammar and style? Check the consecutive 
page numbering as well as the consistency of the numbering of 
tables and figures or graphs. Check the tables and figures for their 
accuracy. Check the margins of the pages whether they are in 
accordance with the rules of your faculty. The right margins must 
also be justified throughout the thesis (2).
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Many theses are not being submitted for professional publication, 
perhaps due to a combination of various factors including time 
constraints and lack of mentoring (10). In addition, a recently gra-
duated fellow is now engaged in searching for a new position and 
moving to another city. However, please do not forget again that 
the longer you wait, the greater the risk that your data will grow 
stale (11). 

One of the big problems a fellow confronted with is the order of 
the responsible researcher and the co-authors when a thesis will be 
published in a journal. You have carried out an outstanding work 
for your thesis and it has finally finished. Now you think that you 
deserve to be the first author due to your contributions and time 
allotted to your thesis. However, when the time came to write your 
thesis, you did not demonstrate any attempt to write it even though 
your supervisor warned you again and again (11). The reason of 
this may be that you do not have sufficient knowledge or skills to 
think and conduct a thesis and prepare a publishable article without 
substantial support from your supervisor (12). 

Please do not forget that writing is a personal activity and you 
should know that first authorship is equated with substantial contri-
bution to writing the manuscript, so it is important you understand 
this is part of the responsibilities of being first author (11). In peer-
reviewed international scientific publications, the first and the last 
(senior/corresponding) authors are typically the researchers who 
made the most valuable contributions to the article (13). Doctoral 
students or fellows are usually authorized as the first authors of 
theses based on their dissertation research (14). It has been re-
commended that when there is any question as to who made the 
primary contribution, the student should receive higher authorship 
(11). The reason of this is to protect the student who has less po-
wer in such a situation (11).

Who would be the first author if the supervisor wrote the thesis 
for international publication instead of you? Although this kind of 
controversial situation may be familiar for you and your supervisor, 
there are no guidelines that might be implemented in advance to 
handle this kind of problem (11). But still, the supervisor and fellow 
should discuss the reasons for changing authorship order, when ne-
cessary. In general, authorship should be negotiated in the context 
of following questions; (1) who is the owner of original idea? (2) 
who planned and designed the study? (3) who carried out the work 
that created the data? (4) who wrote the first draft and the final 
article? Therefore, as intellectual contribution is more important 
than actual time and effort expended when determining the order 
of authorship (11), my personal opinion is that if you, as a fellow 
(not your responsible professor), is the person who is thinking 
the original idea, writing and rewriting, it means that you are the 
team leader and you can be the “first author”. We know that the 
supervisor will revise your first draft. However, this activity does not 
warrant a change in authorship order (11). 

If, on the other hand, the thinking and managing responsibility of 
the project belongs to your university professor and if you do not 
write even the first draft of your thesis, the paper will likely get writ-
ten completely by your professor. In that case, he or she will have 
a sound of moral case to be the “first author” even if you seem to 
be the owner of the thesis (2, 3). But still, it will be the managing 

professor’s responsibility to solicit you individually and make deci-
sions. That is, the professor may prefer you as the first author and 
him/herself as the corresponding author. 

We, editors and co-editors, have sometimes encountered by clear 
cases of “ghost authorship” when authors who had no right to 
share the credit have insisted that their names be included on the 
final authorship list during its publication process. However, only 
individuals who have made important substantial scientific or pro-
fessional contributions to your thesis should be listed in the final 
authorship list, regardless of their status (12). At least one of the 
following criteria must be met; conception, design, analysis and 
interpretation of data, drafting or critical revising of the article, 
or final approval of the version to be published. That is, general 
supervision by, for instance, the head of the department is not suf-
ficient for the authorship, which is sometimes the case in Turkey, 
unfortunately. If you do not want your thesis starts to look ridicu-
lous, please avoid listing, for instance, eight or ten authors during 
the national or international publication process of your hypothesis 
reporting only a single test on a group of subjects, which will obvi-
ously jeopardize your chances of publication. Therefore, the order 
of remaining authorship should be negotiated between you and 
your supervisor in the initial stages of your thesis and its writing. If 
you do not perform all the statistical evaluation and analysis your-
self, please do not forget that you involve a statistician in acknow-
ledgements. If, on the other hand, you have consulted one who 
performed a significant contribution to the thesis with a numerous 
statistical analyses, please consider his or her name in your final 
authorship list, whenever relevant. 

Start asking yourself the following difficult and critical questions (2); 
(1) is there a clear message in your thesis, (2) do you prove the 
message, and finally (3) is the structure and the length of the thesis 
appropriate and reader-friendly? Do micro-editing for omissions 
and errors. Be obsesive at this stage. Most computers have a spell 
check. Please use it. It will take only minutes. You will almost pick 
up many misspellings that you will probably never spot (Did you 
notice the missing “s” in “obsessive” above?). Please do not forget 
that long sentences are not reader-friendly or understandable. In 
addition, long sentences and words are not a sign of cleverness 
of you. In fact, new ideas must be conveyed in the fewest words. 
Therefore, be vigilant, use clear English and avoid pompous polys-
yllabic words. Finally, always ask someone else to read your thesis 
to check for its readability or use voluntary internal reviewers as 
good advice from your experienced co-workers will be essential (2). 

Now, choose the appropriate journal for your article, as a paper 
delivered to an inappropriate audience will possibly be rejected di-
rectly by the editors. In other words, decide whether the journal 
you submitted your thesis is interested in the type of research you 
conducted, which can easily be find from the “Instructions to aut-
hors” of the journal (11).

Plagiarism, a familiar concept to most researchers and authors, 
should strictly be avoided, though many of it are unintentional as 
the authors are unaware of some of the nuances regarding plagi-
arism (11). However, there are two generally accepted categories 
(11, 15); (1) cryptamnesia, in which you think your idea is ori-
ginal when it in fact was reported previously by another person, 
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(2) inappropriate paraphrasing, in which you are copying or 
paraphrasing someone else’s published paragraph without citing 
that source in the text, and/or using someone else’s expressions 
with little or no modification (16). Similarly, there are also some 
ambiguous use of citations or self-plagiarism by repeating verbatim 
text from a previously published article without permission (11). 
To avoid plagiarism, limit the use of direct quotes and avoid the 
use of secondary sources and instead cite the original source when 
available (16, 17).

Publishing in multiple sources should also be avoided. Although it is 
appropriate to submit some part of your work for presentation at a 
conference prior to its publication in a journal, an article should not 
be under review by more than one journal at a time. 

Sometimes, a thesis may include various researching points. So, 
you can publish the different parts of your work in different jo-
urnals provided that two papers differ substantially and you are 
citing this situation in your latter paper or disclose this situation 
appropriately in your cover letter. However, please strictly avoid 
from salami science. 

Your thesis should generate transferable knowledge and skills that 
must be used in daily work. You are now familiar with how to 
search for and evaluate information in a scientific manner and re-
quired these attributes during your thesis process. In other words, 
writing a thesis is a way of learning how to write a scientific 
article. Therefore, you now won the publication game. Congra-
tulations.
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Do Inferior Petrosal Sinus Drainage Variations 
Affect the Sampling Lateralization Results?
Serkan Şenol1, Halil Dönmez1, Yasin Şimşek2, Züleyha Karaca2, Ahmet Candan Durak1, 
Ahmet Selçuklu3, Fahrettin Keleştemur2

ABSTRACT Objective: To evaluate the relationship between adenoma lateralization and the variations in petrosal sinus drainage.

Materials and Methods: A total of 24 patients diagnosed as ACTH dependent Cushing Syndrome (CS) in the Department of 
Endocrinology and Metabolism Disorders between May 2006 and May 2012 were evaluated. The patient files for data, including 
laboratory results and imaging records, were analyzed retrospectively. MRI was performed using a 1.5-T scanner. The femoral 
vein was cannulated using the Seldinger technique and bilateral venous sheaths were inserted for bileteral inferior petrosal sinus 
sampling (BIPSS).

Results: Microadenomas were detected with MRI in 12 patients. Right lateralization has been determined in 12 patients (54.5%), 
left lateralization in 5 patients (22.7%) and central gradient in 2 patients (22.8%). No peripheral/central gradient was obtained by 
BIPSS in 3 patients compatible with an ectopic source of ACTH. Pituitary surgery was performed in 19 patients.

Conclusion: BIPSS may avoid unnecessary pituitary surgery. Asymmetric drainage may affect the results of lateralization. This 
study suggest that drainage variations may have subgroups. 

Key words: Pituitary adenoma, BIPSS, Cushing’s syndrome
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INTRODUCTION

Cushing syndrome (CS) is associated with high rates of morbidity and mortality. ACTH-dependent CS is a hetero-
geneous disorder and requires a multidisciplinary and individualized approach to patient management (1). Early 
diagnosis, determination of the exact etiology and prompt management are essential for patients with CS. Endo-
crine tests may not always be sufficient in differentiating between ectopic and pituitary origins of ACTH dependent 
CS (2, 3). Even if endocrine tests show the pituitary as the origin of CS, Magnetic Resonance Imaging (MRI) may 
not reveal any abnormality in about 40-50% of patients with Cushing Disease (CD) (4, 5). For ACTH dependent 
CS, if MRI is negative or if the lesion is smaller, regardless of the endocrine test results, venous sampling is recom-
mended (6). Bilateral Inferior Petrosal Sinus Sampling (BIPSS) may play an important role in lateralization of the 
site of ACTH hypersecretion. 

There is a limited number of data concerning whether petrosal sinus drainage variations might cause false negative 
results (7, 8). This study aimed to investigate the relationship between adenoma lateralization and the variations in 
petrosal sinus drainage.

MATERIAL and METHODS

A total of 24 patients diagnosed as ACTH dependent CS in the Department of Endocrinology and Metabolism 
Disorders between May 2006 and May 2012 were evaluated. Microadenomas were detected with MRI in 12 
patients. The patient files for data including laboratory results and imaging records were analyzed retrospectively. 
The Erciyes University School of Medicine Ethics Committee approved the study protocol and written informed 
consent was obtained from patients who participiated in this study.

MRI was performed using a 1.5-T scanner. Imaging interpretation was made independently by two experienced 
radiologists with knowledge of all associated clinical and biochemical information but blinded to surgical and his-
topathologic results. Radiographic interpretations of the pituitary MRI were recorded and classified according to 
the literature (9). A pituitary source of ACTH was established by histologic confirmation of an ACTH-secreting 
pituitary adenoma (pathologic criterion) or cure or significant remission of the hypercortisolism after pituitary 
microsurgery even if no tumor was found (clinical criterion). The diagnosis of ectopic ACTH- dependent CS was 
made if MRI was negative for a pituitary adenoma and succesful catheterization and BIPSS did not reveal a gradi-



ent in favour of central localization. The patient was placed in the 
supine position on the fluoroscopy table for BIPSS. (Philips Integ-
ris Angio Netherlands). Each groin was prepared in sterile fashion 
for intravenous access. The femoral vein was cannulated using the 
Seldinger technique and bilateral venous sheaths were inserted.

Two 4-French glidecath hydrophilic-coated catheters, tip angle 
of 45 degrees (terumo interventional Systems, Japan) were intro-
duced into the right and left femoral veins. Catheters were then 
advanced from the bilateral internal jugular vein to each inferior 
petrosal sinus. 

Microguide wire (0.014 inch) (Rapid Transit microcatheters) (Cor-
dis, Miami, FL, USA, Transend 0.014 Guidewires, Boston Scientif-
ic Corp.) and microcatheter have been used for patients who have 
not been selectively catheterized with 4-French diagnostic catheter. 
5000 IU heparin as a bolus was given immediately before the pro-
cess. Sinography was performed from the catheter that had been 
unilaterally replaced into the inferior sinus petrosus and guidance 
screenings were reported to screen the other sinus petrosus. The 
drainage variations and types were determined. After the correct 
replacement of catheters, simultaneous blood samplings of 3cc 
were obtained from each of the three ports (peripheral, left inferior 
petrosal sinus, and right inferior petrosal sinus). After collecting 
the baseline samples, long-acting analogue of AVP, desmopressin 
(DDAVP) or CRH was injected as IV bolus peripherally and post-
DDAVP samples were obtained from each part at 3, 5, 8, 10, 
13 and 15 minutes. Blood samples were immediately placed into 
lavender-top EDTA-containing tubes and placed on ice. Process-
ing of the blood, including centrifugation and plasma decantation 
were done and samples were analyzed immediately. After blood 
sampling, catheters and sheaths were removed and compression 
of the groin was performed until venous hemostasis. Threshold 
criteria for pituitary source is defined as an inferior petrosal sinus to 
peripheral (IPS:P) basal ratio of 2:1 or greater without CRH or an 
IPS:P ratio 3:1 or greater after the administration of CRH. 

The Shiu classification has been used in the determinations of infe-
rior petrosal sinus drainage variations (10). Type I is the shedding 
of the inferior petrosal sinus with hypoplasic image anterior con-
dylary vein just before integrating the jugular vein. If the shedding 
is after integrating the jugular vein this is type II drainage pattern. 
Type III is the shedding of the inferior petrosal sinus to the jugular 
vein like a plexus but not like a unique vein and type IV is the drain-
age of the inferior petrosal sinus to the vertebral venous plexus by 
the anterior condylar vein before assocaiaton with the jugular vein. 

Statistical analysis
SPSS 15.0 software (Windows, SPSS, Inc, Chicago, Illinois, USA) 
was used to statistical analysis and data in the study was given as 
descriptive statistics, number, percent and the median (range).

RESULTS

This study included 24 consecutive patients with ACTH depen-
dent CS (20 females (83%), 4 males (17%); mean age 49, age 
range, 19-69 years). BIPSS was performed with selective cath-
eterization in 22 patients. Two patients have been exluded from 
the study as selective catheterization could not be performed. Of 
the 22 patients, the selective catheterization of inferior petrosal 

sinuses were performed from 35 localization with 4F diagnostic 
catheter (79.5%), while microcatheters were used from 9 localiza-
tion (20.5%). The catheterization success rate was 91.6%.

Inferior petrosal sinus drainage variations are shown in Table 1. 
Right lateralization has been determined in 12 patients (54.5%), 
left lateralization in 5 patients (22.7%) and central gradient in 2 
patients (22.8%). No peripheral/central gradient was obtained by 
BIPSS in 3 patients compatible with an ectopic source of ACTH. 
Of 3 patients, one patient had bilateral Type III and two patients 
had bilateral Type I variations. The distribution of types and later-
alization results are shown in Table 2. 

All 19 patients who were detected to have a central gradient of 
ACTH secretion underwent pituitary surgery and an adenoma was 
detected in all during surgery. Only one case showed BIPSS later-
alization to the opposite site of the adenoma which was detected 
on pituitary MRI. During pituitary surgery the adenoma was found 
to be localized on the site detected with MRI. Secondary adrenal 
insufficiency detected after surgery confirmed that the adenoma 
found during surgery and MRI was the origin of ACTH secretion. 
So BIPSS was able to localize the pituitary origin of ACTH se-
cretion, but resulted in false lateralization (7). Asymmetric type III 
drainage was present in 4 patients. Among such patients BIPSS 
resulted in false lateralization to the side with type III drainage in 
only one patient. According to these results, both the specificity 
and sensitivity of BIPSS was found to be 100% in differentiating 
ectopic and pituitary origins of ACTH secretion, but correct later-
alization could be achieved in 95% of the patients.

Pituitary MRI revealed images; microadenomas were detected in 
12 patients (55%) and suspicious results for adenoma in 2 patients 
(9%). No adenoma was detected on MRI in 8 patients (36%). The 
specificity and sensitivity of MRI were determined as 100% and 
54.5%, respectively. 

Two (66%) of 3 patients who had no peripheral/central gradient 
on BIPSS, had suspicious results for adenoma on MRI and no ade-
noma was reported on MRI in one patient (33%). No hypophyseal 
surgery was performed in these patients but bilateral adrenalec-
tomy was done. There was no patient with Nelson’s syndrome. 
Patients were diagnosed as Cushing’s Disease in 86% of cases and 
ectopic CS in 14% of cases. Other imaging methods were done in 
all cases who had ectopic CS and there were no sources of ACTH. 

Table 1. Variations of inferior petrosal sinus drainage

 Drainage type Type I Type II Type III Type IV

N 17 17 10 0

% 39 39 22 0

Table 2. The distribution of drainage types and lateralization results

 Type I  Type II Type III Total

Right  2 (17%) 7 (58%) 3 (25%) 12 (63%)

Left 3 (60%) 1 (20%) 1 (20%) 5 (26%)

Central 1 (50%) 1 (50%) - 2 (11%)

Total  6 (32%) 9 (47%) 4 (21%) 19 (100%)
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Bilateral symmetric drainage was found in 12 (55%) of 22 patients 
and asymmetric drainage was found in 10 patients (45%). The 
patients who had asymmetric drainage are shown in Table 3. No 
complication due to operational process has been observed. 

DISCUSSION

Cushing’s syndrome (CS) may be caused by cortisol or ACTH se-
creting tumors especially pituitary adenoma (11-13). Plasma ACTH 
levels are the first-line testing in the differential diagnosis of CS (14). 
Non-supressed plasma levels of ACTH in a hypercortisolemic patient 
indicates ACTH-dependent CS, which may be pituitary or ectopic in 
origin (15). BIPSS is used to confirm a central source of ACTH, and it 
also plays a role in lateralization of ACTH hypersecretion from the pi-
tuitary. In patients with ACTH-dependent CS presenting with a clear 
adenoma on pituitary MRI, the BIPSS does not need to be carried out. 
However if clinical and laboratory features suggest ectopic ACTH se-
cretion or a clear adenoma cannot be seen on pituitary MRI, BIPSS is 
required (9). In this study; 2 suspicious pituitary microadenomas were 
detected in 2 (67%) of 3 patients with ACTH-dependent CS. In these 
3 patients; central CS was not diagnosed with BIPSS so unnecessary 
pituitary surgery has been avoided.

The BIPSS procedure was technically successful in 22 of 24 (91.6%) 
patients. The success rate of the BIPSS procedure is reported as 
71.6%-98.9% in the literature (9, 16-19). This is similar to our study. 
We suggest that sinography that has been performed with contrast 
liquid through the first catheterized sinus led the physicians to achieve 
techniqual success. This may be explained by the occasions that sin-
ography serves for choosing diagnostic or micro catheters. 

The most common drainage pattern is type I (45%) according to 
Shiu et all, (10). Type II, type III, andtype IV are observed with a 
frequency of 24%, 24% and 7% respectively (10). In our study, 
type I, II and III drainage patterns were obseved as 39%, 39% and 
22% respectively. Pituitary surgery was performed on 19 (86%) 
patients. Adenomas were found to be in the correct site during sur-
gery according to BIPSS lateralization results in 18 of 19 patients. 
The specificity and sensitivity of BIPSS in defining a pituitary or ec-

topic ACTH secretion was found to be 100%, but among patients 
with a pituitary origin of ACTH secretion, BIPSS failed to correctly 
lateralize the ACTH-secreting adenoma. Correct lateralization rate 
was found to be 95%. These findings are similiar to previously 
reported data (9, 16-19). BIPSS and surgery were not correlated 
in one patient. (Case 6, Figure 1). In this patient, type III drain-
age was present on the right and type I was present on the left. 
However, the same drainage pattern was also present in another 
patient whom (type III in the right and type II in the left) BIPSS and 
surgery findings were correlated (Case 5, Figure 2). The different 
results obtained in these two patients suggest that Type III drainage 
may have subgroups. 

Table 3. The distribution of patients with asymmetric drainage

 Right Left BIPSS MRI Surgery

Case 1 Type II TypeIII right right right

Case 2 Type III Type II left left left

Case 3 Type II Type I right right right

Case 4 Type I Type II right right right

Case 5 TypeIII TypeII right right right

Case 6 Tip III Type I left right right

Case 7 Type I Type II right left left

Case 8 Type II Type I right right right

Case 9 Type II Type I right right right

Case 10 Type I Type II left left left

BIPSS: Bileteral inferior petrosal sinus sampling, MRI: Magnetic 
resonance imaging

Figure 1. Drainage variation in the patient 6, type III drainage 
was present on in the right and type I was present the left

Figure 2. Drainage variation in the patient 5, type III in the 
right and type II in the left
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Mamelak et al. (21) have found symmetric drainage (55%) that was 
consistent with our results (55%). The specificity and sensitivity of 
the MRI technique in the diagnosis of pituitary adenomas in our 
study was; 100% and 54.5% respectively. The data for specificity 
and sensitivity is reported as 62.5% -100 and 45%- 67%, respec-
tively in previous studies (9, 22, 23).

In our series, BIPSS procedure was performed safely in all pa-
tients. Risks of BIPSS are uncommon; however, there are potential 
adverse events. The most common complication is groin hema-
toma, occurring in 3-4% of the patients (24). The complication of 
insert area was less common, which could be suggested as a result 
of femoral catheterization with guidance of USG. Complications 
such as; deep venous thrombosis, pulmonary thromboembolism 
(25, 26), pontocerebellar junction stroke (27), brain stem injury 
(28), cranial nerve palsy (29), venous subarachnoid hemorrhage 
and obstructive hydrocephalus (30) are observed rare complica-
tions. None of these were seen in our study during the opera-
tion. Contrast liquid was given from the catheterized site that led 
to formation of road maps. As a result, the use of these road maps 
allowed catheterization of the opposite site that resulted in less 
complications. 

In order to avoid the thrombosis of cavernous sinus and coaxial 
catheter system, intravenous heparin (70U/kg/h wasgiven intra-
venously. During operation, the coaxial catheter system has been 
irrigated with saline solutions. The most common complaints were; 
headache and discomfort that did not require treatment. These 
problems have been reported in previous data (24) that could be 
avoided by obtaining informed consent forms. This may be re-
garded as an alternative method for patients having problems in 
bilateral catheterization by arterial puncture serving venous phase 
screenings. No complication due to the operational process has 
been observed in this study.

In 2 patients, no lateralization could be done (Figure 3) there was a 
central (pituitary) source of CS. However, drainage patterns were 

found to be symmetrical. There were no cases in the literature 
similar to our results.

The effect of drainage variations to the results of BIPSS could be 
verified with large studies including patients who have more central 
lesions like our two patient and other patients who have an asym-
metric drainage.

CONCLUSION

Although laboratory data and MRI techniques suggest the diagnosis 
of ACTH-dependent CS; BIPSS may avoid unnecessary pituitary 
surgery. Asymmetric drainage may affect the results of lateraliza-
tion. This study suggests that drainage variations may have sub-
groups.
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Comparison of the Efficacy of Phonophoresis 
and Conventional Ultrasound Therapy in Patients 
with Primary Knee Osteoarthritis
Pelin Oktayoğlu1, Ali Gür2, İbrahim Yardımeden3, Mehmet Çağlayan1, Figen Çevik4, Mehtap Bozkurt1,  
Serda Em1, Demet Uçar1, Kemal Nas1

ABSTRACT Objective: To compare the efficacy of phonophoresis (PH) versus ultrasound (US) in patients with primary knee osteoarthritis (OA).

Materials and Methods: Forty patients were divided into two groups as PH and US. Acoustic gel containing no pharmacological 
agent was applied in the US group, whereas a gel containing 1.16% diclofenac diethylamonium was applied in the PH group for 
10 sessions. The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain subscale and Visual Analogue 
Scale (VAS) were used for the assessment of pain. The WOMAC physical function subscale, Lequesne functional index and 
Stanford Health Assessment Questionnaire (HAQ) were used for the assessment of physical activities. Patients were assessed for 
a 3 month follow-up period.

Results: In the PH group, painless walking duration improved at all follow-up times except for week 2 (p<0.05). Painless walking 
distance and VAS scores also improved at all follow-up times (p<0.05). In the US group, VAS scores during walking and flexion of 
the knee, WOMAC pain and physical function scores and total WOMAC scores improved significantly at all follow-up times (p<0.05). 

Conclusion: Both therapeutic modalities were found effective. We suggest neither therapy is superior to the other but PH can 
improve painless walking duration more successfully than US.

Key words: Knee osteoarthritis, phonophoresis, ultrasound
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INTRODUCTION

Osteoarthritis (OA) is a degenerative disease that causes osteophytic formations, subchondral sclerosis and ero-
sions in the joint cartilage. It can also be associated with biochemical and morphologic changes in the joint capsule. 
The knee is one of joints most affected by osteoarthritic effects in the human skeleton. Patients with knee OA may 
have progressive functional disability while walking, standing and climbing. OA principally affects the elderly and 
causes significant morbidity (1, 2).

Clinicians initially aim at protecting the joint’s functions and reducing the pain caused by joint OA. Another impor-
tant aim is to improve the quality of life, which is affected by this degenerative disease. Although there is no exact 
cure for OA, recommended approaches for the medical management of knee OA include non-pharmacologic mo-
dalities and drug therapy (3). Non steroidal anti-inflammatory drugs (NSAIDs) are generally used for the treatment 
of OA, but they also have some potential risks for the elderly due to their renal, cardiac and gastrointestinal side 
effects (4-9). Physical therapy modalities are other methods that can be used in the treatment of OA (3, 10). They 
are very important in improving physical functions, reducing pain and producing a desired effect in the treatment 
of edema and inflammation (3, 10-13).

Ultrasound is one of the physical therapy modalities generally used for many musculoskeletal disorders. US con-
verts electrical energy to an acoustic waveform that is converted to heat as it passes through tissues with different 
resistance compositions (14). 

Phonophoresis is the use of ultrasound to enhance percutaneous absorption of a drug (15-18). Phonophoresis 
provides an advantage as it bypasses the hepatic first-pass metabolism and avoids the side effects in absorption that 
occur with oral administration (18-20).

The number of clinical trials which compare PH to the other physical therapies is quite limited, which may be 
explained by the absence of optimizing frequency and the duration of therapy. In some clinical trials, ibuprofen 
and dexamethasone were used by investigators for phonophoresis in patients with knee OA (21-23). However, we 
found no trial in our “pubmed” search regarding diclofenac phonophoresis in patients with knee OA. 



Cardero et al. (24) indicated the highest transdermal penetration of 
diclofenac among NSAIDs such as indomethacin, piroxicam, tenoxi-
cam, ketorolac and aceclofenac. Rosim et al. (25) also showed that 
therapeutic ultrasound administration enhanced the percutaneous 
absorption of the topical diclofenac gel. According to this, diclofenac 
seems to be a good candidate for phonophoresis administration. 

In this prospective randomised controlled trial, we aimed to com-
pare the efficacy of diclofenac phonophoresis with conventional 
ultrasound therapy in patients with knee OA at the three-month-
follow-up.

MATERIAL and METHODS

Forty patients were randomly assigned to two treatment groups by 
one of the non-treating authors by drawing an envelope among 40 
for each participant which were labeled ‘A’ (Group I: phonophore-
sis; 13 woman, 7 men) and ‘B’ (Group II: ultrasound; 17 women, 
3 men). All the patients fulfilled the American College of Rheuma-
tology criteria for knee OA (26) and had Kellgreen and Lawrence 
(27) scores between II-IV. Patients who had a Visual Analogue 
Scale (VAS) score over 50 in one of three parameters-i.e walking, 
flexion of the knee and resting- were included in the trial. On the 
other hand, patients who had a secondary OA, had received in-
traarticular or intramuscular corticosteroids or received intaarticu-
lar hyaluronic acid injections in the past 3 months, had been on 
any physical therapy program in the past 6 months and had any 
systemic disease or abnormal laboratory test results, dermatologi-
cal problems, skin allergy to NSAIDs and malignant diseases were 
excluded from the trial. 

The Western Ontario and McMasters Universities Osteoarthritis 
Index (WOMAC) was used to assess pain, stiffness and physical 
functions (28, 29). WOMAC scores were evaluated on a Likert 
scale of 0-4, where 0 stood for no pain/limitation, 1 for mild pain/
limitation, 2 for moderate pain/limitation and 4 for severe pain/
limitation. The patients’ WOMAC scores were evaluated at the be-
ginning and end of the trial as well as in the first, second and third 
months. For the normalization of values among each other, the 
scores were multiplied by 0.5, 1.25 and 0.147 for pain, stiffness 
and physical functions, respectively. HAQ scores were also used 
for the assessment of functional activities. This scale is used for 
assessing daily activities. Activities are marked between 0-3, where 
0 stands for no limitation, 1 for mild limitation, 2 for severe limita-
tion and 3 for complete limitation. All the patients were evaluated 
according to their HAQ scores, which were recorded.

Pain the patients felt during walking, resting and flexion of the 
knee was assessed by VAS (VAS 0: No pain, VAS 10: most severe 
pain). Painless walking duration was measured in minutes whereas 
painless walking distance was measured in meters and range of 
flexion by goniometers at the beginning and end of the therapy as 
well as all the follow-up times. 

The State/Trait Anxiety Inventory was used for the assessment of 
anxiety whereas the Beck Depression Inventory was used for the 
assessment of depression symptoms.

The patients were asked to rate the treatment efficacy by one of 
the following: ineffective, poorly effective, effective and very effec-

tive. All assessments were repeated at the first, second and third 
months after the therapy.

A total of 60 patients had been referred to US or PH therapies 
initially. However, 10 patients refused to participate in the trial for 
various reasons. In addition, a total of 10 patients were excluded 
from the trial-3 due to diabetes mellitus, 2 due to a history of in-
traarticular corticosteroid injection in the past 3 months and 5 due 
to high sedimentation rates. 

The patients were asked about their age, weight, height, level of 
education, duration of disease, sporting activities and location of 
the pain in the knee. All the patients underwent physical examina-
tion. The patients were also evaluated with their laboratory find-
ings. Complete blood count (CBC), erythrocyte sedimentation rate, 
C- reactive protein, rheumatoid factor (RF) and routine biochemi-
cal tests were performed to rule out other diseases. The patients 
who were included in the trial had normal laboratory findings.

The use of NSAIDs or other analgesic drugs was not permitted 
during the study period.

The trial was performed in accordance with the principles stated 
in the declaration of Helsinki. All the patients were informed about 
the study design both in verbal and written forms. Each participant 
gave their written informed consent to the study prior to participa-
tion. Patients who fulfilled the ACR knee OA criteria were included 
in this trial which was conducted in our Clinic of Physical Therapy 
and Rehabilitation.

Intervention
A physiotherapy program was administrated five times a week for 
a total of two weeks in 10 sessions. In the US group, an acoustic 
gel which did not contain any pharmacologic agent was applied 
to the skin of the knee. In the PH group, gel containing 1.16% 
diclofenac diethylamonium was applied by an US device to the 
superomedial, inferomedial and lateral sides of the knee in circular 
movements. Continuous ultrasonic waves with a frequency of 1 
MHz and power of 1.5 W/cm2 were used in the two groups. US 
and PH therapies were administered for 10 minutes per session 
for each knee.

Statistical analysis
We determined the sample size according to the recommenda-
tions available at the time of planning the study. To provide 83% 
capacity for detecting 30% improvement in WOMAC scores at 
a significance level of 5%, a minimum of 20 patients would be 
required in each group. Consequently, 40 patients were random-
ized in the study in order to form diclofenac phonophoresis (PH) 
and conventional ultrasound (US) groups, each consisting of 20 
patients. Data collected were analyzed by using the Statistical Pack-
age for the Social Sciences (SPSS 10.0). Results were expressed as 
mean±standard deviation. Statistical significance was tested using 
the Two-way analysis of variance for repeated measures of the 
same group, and student-t test was used for comparisons between 
the two groups. In addition, the Chi-square test or Fisher’s exact 
test was used for categorical variables when the cell number was 
small. The level of statistical significance was set at a two-tailed 
p-value of 0.05.
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RESULTS

Characteristics of the patients
A total of 40 patients with primary knee OA (10 men and 30 
women) were included in this study. There were 13 women and 
7 men at the mean age of 54.55±8.65 in the PH group. On the 
other hand, there were 17 women and 3 men at a mean age of 
55.05±10.08 in the US group. There was no significant difference 
between the two study groups with respect to demographic data 
including age, sex, level of education, duration of disease, X-ray 
scores, location of pain and body mass index (p>0.05) (Table 1). 
There was also no significant difference between the two groups 
with respect to clinical parameters at the beginning of the trial 
(p>0.05) (Table 2).

Clinical changes in the PH group
All the parameters were checked at the beginning of the therapy, 
in the second week and in the first, second and third months of 
the therapy. 

Fifteen days after the initiation of the therapy (first follow-up), pain-
less walking distance (p=0.033), walking VAS scores (p=0.002), 
resting VAS scores (p=0.001), flexion of the knee VAS scores 
(p=0.004), WOMAC physical function scores (p=0.020), total 

WOMAC scores (p=0.019) and Lequesne Index (p=0.027) scores 
all improved in relation to the baseline values.

Improvements continued in the first month in painless walking 
distance (p=0.027), walking VAS scores (p=0.001), resting VAS 
scores (p=0.001), flexion of the knee VAS scores (p=0.001), 
WOMAC physical function scores (p=0.005), total WOMAC 
scores (p=0.008) and Lequesne Index scores (p=0.01). Improve-
ments started to occur in the painless walking duration in the 
first month (p=0.006). On the other hand, improvements in the 
WOMAC physical function scores, total WOMAC scores and Le-
quesne Index scores were not sustained in the second and third 
months.

Improvements in the painless walking duration (p=0.035), pain-
less walking distance (p=0.02), walking VAS scores (p=0.002), 
resting VAS scores (p=0.002) and flexion of the knee VAS scores 
(p=0.005) continued in the PH group in the second month. 

In the third month, improvements in the painless walking dura-
tion (p=0.034), painless walking distance (p=0.017), walking VAS 
scores (p=0.03), resting VAS scores (p=0.007) and flexion of the 
knee VAS scores (p=0.007) were found to be permanent (Table 3).
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Table 1. Demographic features of the patients (mean±standard deviation)

  Phonophoresis group Ultrasound group

Age (year)  54.55±8.65 55.05±10.08
Sex Woman 13 (65%) 17 (85%)
 Man 7 (35%) 3 (15%)

BMI* (kg/m2)   29.67±4.21 30.20±3.29

Smoking (year) Non-smoker 15 (75%) 17 (85)
 0-5 year 0 (0%) 0 (0%)
 5-10 year 0 (0%) 0 (0%)
 10-20 year 0 (0%) 1 (5%)
 >20 year 5 (25%) 2 (10%)

Education Illiterate 9 (45%) 12 (60%)
 Primary school 5 (25%) 5 (25%)
 Secondary School 3 (15%) 1 (5%)
 High school 1(5%) 1 (5%)
 University 2 (10%) 1 (5%)

Duration of disease (year)  4.50±4.77 4.70±5.31 
Location of pain Lateral 0 (0%) 0 (0%)
 Medial 5 (25%) 0 (0%)
 Patellofemoral 2 (10%) 2 (10%)
 Mixed 13 (65%) 18 (90%)

Radiologic Grade Right Knee
 Grade 2 12 (60%) 10 (50%)
 Grade 3 7 (35%) 6 (30%)
 Grade 4 1(5%) 4 (20%)

Radiologic Grade Left Knee
 Grade 2 12 (60%) 10 (50%)
 Grade 3 6 (30%) 7 (35%)
 Grade 4 2 (10%) 3 (15%)

*BMI: Body mass index



There was no improvement in either State-Trait Anxiety Inventory 
or Beck Depression Inventory scores. Changes in the goniometric 
measurements were not statistically significant when compared to 
the baseline values.

Clinical changes in the US group
All the patients in the US group were evaluated at the same inter-
vals as the PH group. Fifteen days after the initiation of the therapy 
statistically significant changes occurred in almost the same param-
eters where the PH group showed improvements. Painless walk-
ing distance (p=0.011), walking VAS scores (p=0.001), resting 
VAS scores (p=0.008), flexing of the knee VAS scores (p=0.005), 
WOMAC pain scores (p=0.001), WOMAC physical function 
scores (p=0.001) and total WOMAC scores (p=0.001) significantly 
improved in relation to the baseline values. 

Improvements in the above mentioned parameters continued in 
the first month.

In the second month, statistically significant improvements con-
tinued in walking VAS scores (p=0.007), flexion of the knee VAS 
scores (p=0.001), WOMAC pain scores (p=0.001), WOMAC 
physical function scores (p=0.003) and total WOMAC scores 
(p=0.003); however, there was no improvement at this time in 
painless walking distance and resting VAS scores.

Improvements in walking VAS scores (p=0.024), flexion of the 
knee VAS scores (p=0.003) and total WOMAC scores (p=0.004) 
were sustained for 3 months after initiation of the therapy. On the 

other hand, unlike the 15th day and the first month, painless walk-
ing distance (p=0.644) and resting VAS scores (p=0.096) showed 
no significant improvement in the second month (Table 4).

Clinical differences between the treatment groups
In the comparison of parameters between the two groups, it was 
observed that painless walking duration improved more signifi-
cantly in the PH group in all follow-ups except for the 15th day 
(p<0.05).

On the 15th day, 5% of the patients rated the therapy ineffective in 
the PH group versus 15% in the US group. In the first month, only 
10% of the patients in the PH group rated the therapy ineffective 
versus 25% in the US group. Those who rated the therapy ineffec-
tive in the second month constituted 25% and 35 % of the patients 
in the PH and US groups, respectively. In the third month of the 
therapy, only 30% of the patients rated the therapy ineffective in 
both the groups.

We suggest that the US and PH groups are similar to each other 
in most of the parameters; however, PH therapy is superior to the 
US in improving painless walking duration (p<0.05).

DISCUSSION

In this randomized controlled study, there were significant improve-
ments in most of the clinical parameters in both of the groups. Nei-
ther modality was found to be superior to the other in most of the 
clinical parameters except for painless walking duration where PH 
therapy was more successful in improving the patient’s condition 
than US therapy. 

Ultrasound is one of the deep heating modalities used in the clin-
ics of physical therapy. Therapeutic ultrasound is generated by a 
transducer that converts electrical energy to ultrasound by utilizing 
the piezoelectric principle (30).

Although the exact mechanism of action is unknown, one of the 
important effects is heating. It increases regional blood flow and 
connective tissue extensibility. Non-thermal effects may be related 
with molecular vibration that increases cell membrane permeability 
and enhances metabolic product transport (31).

In our trial, we used diclofenac diethylamonium gel. Diclofenac is a 
NSAID that is derived from phenyl acetic acid. It inhibits both COX 
1 and COX 2. It has been in use for more than 30 years (32, 33). 
It has a poor acidic structure which allows it to pass through most 
of the tissues more easily than many other NSAIDs (24, 32, 33). 

Therapeutic ultrasound administration enhances percutaneous 
penetration of topical diclofenac gel (25). Therefore, diclofenac 
seems to be a good candidate for phonophoresis administration.

We suggest that deeper penetration of diclofenac results in clinical 
benefits due to sonographic administration, but still both treatment 
modalities were found effective.

We made a search in the literature regarding ultrasound and pho-
nophoresis in knee OA and found only a limited number of articles 
about these modalities.
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Table 2. Baseline clinical parameters before administration of 
US and PH therapies

 Phonophoresis  Ultrasound 
Clinical parameters n=20 n=20

Maximum flexion of knee right 123.1±7.18 122.55±6.29

Maximum flexion of knee left 123.1±6.8 122.35±3.89

Painless walking duration (min) 9.9±7.98 6.75±5.19

Painless walking distance (m) 195±174.64 155±187.71

Walking VAS 64.5±14.68 61±13.72

Resting VAS 49.25±26.66 48±22.14

Flexion movement VAS 53.25±30.18 61±22.45

WOMAC pain 6.37±1.70 7.05±1.83

WOMAC stiffness 1.8±2.19 1.17±1.60

WOMAC physical function 6.55±2.45 7.73±1.39

WOMAC total 14.73±5.14 15.95±3.95

Lequesne Index 11.8±4.33 12.5±2.25

HAQ 0.83±0.66 0.66±0.30

STAI TX-1 44.45±9.20 43.35±8.05

STAI TX-2 50.3±5.71 49.4±5.59

Beck Depression Inventory 6.7±6.56 10.15±8.43

min: minute, m: meter, VAS: Visual analog scale, WOMAC: Western 
Ontario and McMasters Universities Osteoarthritis Index, HAQ: Health 
Assessment Questionnaire, STAI TX: State/Trait Anxiety Inventory



Welch et al. (34) researched the literature about knee OA and 
found only 3 randomized controlled trials which suggested that ul-
trasound was not superior to placebo, short wave diathermy or gal-
vanic current (21). Bansil et al. (35) compared short wave diather-
my to ultrasound therapy in patients with primary knee OA and 
suggested that US therapy was superior to short wave diathermy.

In an interesting study, it was shown that low intensity ultrasound 
therapy could affect human cartilage explants by stimulating ex-
pression of proteoglycans and type II collagen in 200 mV/cm2 
dosage (36).

Kozanoglu et al. (21) compared the effectiveness of ibuprofen pho-
nophoresis versus conventional ultrasound therapy in knee OA. 
They noted 30% improvement in WOMAC scores in both of the 
groups. They also found improvements in pain scores, range of 
knee motion and walking distance in the two groups. They sug-
gested that both the US and PH were effective and ibuprofen 
phonophoresis was not superior to conventional US therapy in 
patients with knee OA.

In a study, diclofenac diethylamonium was used in the painful 
shoulder syndrome. A total of 64 patients were divided into two 
groups to receive either US or diclofenac PH therapy. It was sug-
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Table 3. Changes in the clinical outcomes after administration of therapy in the PH group

Clinical parameters Baseline 15th Day 1st month 2nd month 3rd month

Maximum flexion of knee (right) 123.1±7.18 123.75±6.85 123.15±6.32 122.50±7.34 123.50±6.90 
  p=0.263 p=0.934 p=0.586 p=0.701

Maximum flexion of knee (left) 123.1±6.8 123.65±6.79 123.30±5.93 123.90±6.40 124±5.75 
  p=0.547 p=0.799 p=0.500 p=0.299

Painless walking duration (min) 9.9±7.98 11.2±8.88 13.9±9.77§ 15.25±14.34¶ 15.5±14.38β 
  p=0.086 p=0.006 p=0.035 p=0.034

Painless walking distance (m) 195±174.64 245±205.77 285±218.90 293.5±275.01 298.5±271.72
  p=0.033 p=0.027 p=0.023 p=0.017
Walking VAS 64.5±14.68 52±12.81 41.5±19.80 47±22.73 47.75±19.89 
  p=0.002 p=0.001 p=0.002 p=0.003

Resting VAS 49.25±26.66 33.5±22.77 31±23.37 32±21.17 32.5±23.59
  p=0.001 p=0.001 p=0.002 p=0.007

Flexion movement VAS 53.25±30.18 39±25.73 33.5±25.39 37±29.39 35.5±31.03
  p=0.004 p=0.001 p=0.005 p=0.007

WOMAC pain 6.37±1.70 5.85±1.77 5.7±2.51 5.57±2.78 5.85±2.76
  p=0.153 p=0.199 p=0.115 p=0.309

WOMAC stiffness 1.8±2.19 1.56±2.10 1.18±1.43 1.35±2.09 1.70±2.35
  p=0.467 p=0.107 p=0.261 p=0.852

WOMAC physical function 6.55±2.45 5.65±2.14 5.08±2.65 6.06±2.57 6.32±2.69
  p=0.020 p=0.005 p=0.316 p=0.670

WOMAC total 14.73±5.14 13.14±4.85 11.96±5.25 12.97±6.03 13.88±6.84
  p=0.019 p=0.008 p=0.071 p=0.480

Lequesne Index 11.8±4.33 10.8±4.25 10.65±4.59 11.35±4.72 11.05±5.38
  p=0.027 p=0.010 p=0.342 p=0.276

HAQ 0.83±0.66 0.75±0.53 0.66±0.50 0.76±0.55 0.77±0.61
  p=0.299 p=0.017 p=0.361 p=0.321

STAI TX-1 44.45±9.20 43.85±6.63 42.8±7.25 43.8±5.88 45.75±5.30
  p=0.666 p=0.256 p=0.689 p=0.526

STAI TX-2 50.3±5.71 49.65±4.38 49.95±5.15 50.1±4.59 49.75±5.67
  p=0.352 p=0.702 p=0.763 p=0.516

Beck Depression Inventory 6.7±6.56 5.45±7.79 5.95±6.70 7±7.19 7.5±7.94
  p=0.154 p=0.231 p=0.781 p=0.269
§First month values significantly different from US group p<0.05 
¶Second month values significantly different from US group p<0.05 
βThird month values significantly different from US group p<0.05 
min: minute, m: meter, VAS: Visual analog scale, WOMAC: Western Ontario and McMasters Universities Osteoarthritis Index, 
HAQ: Health Assessment Questionnaire, STAI TX: State/Trait Anxiety Inventory



gested that both the modalities were successful in improving pain 
and increasing the range of joint motion in relation to the baseline 
values. It was also stated that PH was superior to conventional US 
in increasing the range of joint motion (13).

Shin and Choi (12) evaluated the effects of indomethacin phono-
phoresis on the relief of temporomandibular joint pain. They sug-
gested that indomethacin phonophoresis decreased the pain and 
increased the pressure pain threshold in the phonophoresis group 
versus the placebo group which was given placebo cream.

Recently, Luksurapan (37) suggested that piroxicam phonopho-
resis was more effective than US therapy in reducingpain and im-
proving knee functioning in patients with knee OA.

When searched the literature reviews, we found contradictions be-

tween clinical trials. Such contradictions may have originated from 

non-standardized administration of US regarding frequency and 

power (21, 34, 35, 38-40).

Our trial is one of the few studies which compares US and PH in 

patients with knee OA, and diclofenac diethylamonium is one of 

the rare agents used in PH trials.

Our trial indicated improvements in the VAS scores during walk-

ing, resting and flexion of the knee in both of the groups. In this 

respect, there are similarities between our trial and ibuprofen pho-

nophoresis trial by Kozanoglu et al. 
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Table 4. Changes in the clinical outcomes after administration of therapy in the US group

Clinical Parameters Baseline 15th day 1st month 2nd month 3rd month

Maximum flexion of knee (right) 122.55±6.29 123.4±5.34 124.3±4.97 124.35±4.79 124±4.53
  p=0.047 p=0.017 p=0.011 p=0.096

Maximum flexion of knee (left) 122.35±3.89 122.8±3.94 123.35±4.05 123.35±3.84 123.8±4.02
  p=0.407 p=0.135 p=0.084 p=0.025

Painless walking duration (min) 6.75±5.19 7.75±6.58 8±6.76 6.5±5.64 7.5±6.97
  p=0.163 p=0.135 p=0.666 p=0.419

Painless walking distance (m) 155±187.71 178.75±194.88 181.25±185.11 160.75±191.06 163.50±192.66
  p=0.011 p=0.029 p=0.074 p=0.644

Walking VAS 61±13.72 50±11.23 51±11.19 52.5±7.86 53.5±9.33
  p=0.001 p=0.003 p=0.007 p=0.024

Resting VAS 48±22.14  40±17.16 41.5±13.08 43.5±13.08 40±13.76
  p=0.008 p=0.033 p=0.234 p=0.096

Flexion movement VAS 61±22.45 49.5±15.71 45.5±18.77 47±18.66 46±19.02
  p=0.005 p=0.001 p=0.001 p=0.001

WOMAC pain 7.05±1.83 5.3±1.16 5.45±1.59 5.32±1.19 5.6±1.20
  p=0.001 p=0.001 p=0.001 p=0.005

WOMAC stiffness 1.17±1.60 0.93±1.20 0.93±1.27 0.93±1.06 0.93±1.13
  p=0.301 p=0.268 p=0.441 p=0.419

WOMAC physical function 7.73±1.39 6.39±0.86 6.20±1.11 6.45±0.94 6.35±0.87
  p=0.001 p=0.001 p=0.003 p=0.003

WOMAC total 15.95±3.95 12.63±2.02 12.56±2.61 12.71±2.03 12.85±2.03
  p=0.001 p=0.001 p=0.003 p=0.004

Lequesne Index 12.5±2.25 12.05±2.35 12.1±2.38 13.15±2.03 12.85±1.72
  p=0.058 p=0.189 p=0.073 p=0.367

HAQ 0.66±0.30 0.67±0.35 0.58±0.27 0.68±0.30 0.71±0.26
  p=0.899 p=0.095 p=0.766 p=0.399

STAI TX-1 43.35±8.05 42.3±6.79 40.8±6.32 40.9±7.49 40.80±5.15
  p=0.378 p=0.07 p=0.257 p=0.156

STAI TX-2 49.4±5.59 49.55±5.23 47.4±3.80 48.45±4.80 49.55±5.06
  p=0.769 p=0.039 p=0.138 p=0.842

Beck Depression Inventory 10.15±8.43 8.25±5.55 8.8±6.5 8.75±5.73 8.85±6.13
  p=0.034 p=0.139 p=0.116 p=0.174

min: minute, m: meter, VAS: Visual analog scale, WOMAC: Western Ontario and McMasters Universities Osteoarthritis Index, 
HAQ: Health Assessment Questionnaire, STAI TX: State/Trait Anxiety Inventory



In our trial, these improvements continued in the first, second and 
third months in both of the groups. However, improvements in 
resting VAS scores lasted only until the second month in the US 
group. When we compared the PH and US groups, we found 
therapeutic modalities effective and generally well tolerated, but di-
clofenac phonophoresis was superior to conventional US therapy 
in improving painless walking duration.

Our study differs from many other studies because it compares PH 
and US in a 3-month-follow-up period. Such a follow-up period 
may give us some clues about whether the effects of PH and US 
are permanent.

In this trial, we did not administer any physical therapy modality 
besides US and PH therapies. This approach helps to evaluate the 
solitary effects of the two modalities in each group and compare 
the effects between the groups. 

Study limitations
One of the most important limitations of this study is the absence 
of SHAM US therapy. Addition of a SHAM US group might allow 
us to comment on the additional effects of US and PH alone. 

CONCLUSION

We suggest that both of the therapeutic modalities are effective 
and safe for patients with primary knee OA. However, PH may be 
particularly helpful in patients with gastric problems and hyperten-
sion who are sensitive to any systemic form of NSAIDs as well as 
the elderly population in whom the use of NSAIDs is considered to 
increase the risk of gastric, renal and cardiac events (6-9).

Large and long term studies are needed for more data on the use 
of PH and conventional US therapies. 
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A Retrospective Evaluation of the Patients with 
Rhabdomyoma
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ABSTRACT Objective: To evaluate the location of rhabdomyomas in the heart, and the spontaneous regression, clinical and echocardio-
graphic findings and association of rhabdomyomas with tuberous sclerosis.

Materials and Methods: The medical files of 12 rhabdomyoma cases diagnosed between 2005 and 2011 in the outpatient 
clinic of Paediatric Cardiology Department were retrospectively evaluated. Rhabdomyoma diagnosis was based on transthoracic 
echocardiography (TTE) and tuberous sclerosis was diagnosed according to clinical characteristics and imaging methods. 

Results: The mean age at diagnosis of 12 cases, eight (66.6%) male, four (33.3%) female, male/female ratio 2, was 3.3+4.3 
years (3 months-13 years). Seven cases (58.3%) were diagnosed to have definite tuberous sclerosis. Location of rhabdomyomas 
was as follows, seven cases (58.3%) in the left ventricle, two cases (16.6%) in the right ventricle, two cases (16.6%) in both 
ventricles and one case (8.3%) in the right atrium. The mass showed spontaneous regression in four of our cases (33.3%). Left 
ventricular size and systolic functions were normal in all cases. While the majority of the cases were asymptomatic, three cases 
had signs of congestive heart failure and one case had arrhythmia. The tumours of the cases with congestive heart failure were 
surgically excised.

Conclusion: Consistent with the literature, the frequency of definite tuberous sclerosis was 58.3%. While most of the rhabdo-
myomas were located in the left ventricle, 4 (33.3%) cases had spontaneous regression. 

Key words: Echocardiography, rhabdomyoma, tuberous sclerosis
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INTRODUCTION

Tuberous sclerosis complex (TSC) is an autosomal dominant genetic disorder, with an incidence ranging from 
1/6000 to 1/30000. The disease is characterized by hamartomas in organs including brain, retina, skin, lungs, 
kidneys and heart. It frequently leads to cortical dysplasia, subependymal nodules, giant cell astrocytoma, retinal 
astrocytic hamartoma, facial angiofibroma, renal and lung angiomyolipoma and cardiac rhabdomyoma (1). Cardiac 
rhabdomyomas are generally associated with tuberous sclerosis. Rhabdomyomas are seen in approximately 43-
60% of childhood tuberous sclerosis cases (2-4). Although primary cardiac tumours are rare, rhabdomyomas are 
common in infancy and childhood (2). While childhood rhabdomyomas can be asymptomatic, they may present 
with sudden death, fatigue, palpitations, chest pain, arrhythmia or congestive heart failure according to the num-
ber, location and size of the tumours. Echocardiography has an important place in the diagnosis and follow-up of 
rhabdomyomas (5-7). In this present article, we aimed to evaluate the location of rhabdomyomas in the heart, as 
well as the clinical and echocardiographic findings and the association with tuberous sclerosis. 

MATERIAL and METHODS 

The medical files of 12 rhabdomyoma cases diagnosed in the Paediatric Cardiology outpatient clinic between 
2005 and 2011 were retrospectively evaluated. The written informed consents of the parents were obtained. The 
age at diagnosis, gender, neurological and systemic examination findings, transthoracic echocardiography (TTE), 
electrocardiography (EKG), electroencephalography, abdominal ultrasound, abdominal tomography, computed 
tomography (CT) of the brain), brain magnetic resonance imaging (MRI) and ocular findings of the cases were 
recorded. Rhabdomyoma diagnosis was based on echocardiographic examinations, and tuberous sclerosis was 
diagnosed based on clinical characteristics and imaging methods (Figure 1) (8). 

Diagnostic criteria for tuberous sclerosis (8)
Primary characteristics
1.  Cardiac rhabdomyoma (single or multiple)
2.  Cortical tubers



3.  Facial angiofibromas or forehead plaque
4.  Hypomelanotic macules (3 or more)
5.  Lymphangioleiomyomatosis
6.  Retinal nodular hamartomas (more than 1)
7.  Non-traumatic ungula or periungual fibroma
8.  Renal angiomyolipoma
9.  Shagreen patch (connective tissue nevus)
10.  Subependymal giant cell astrocytomas
11.  Subependymal nodules

Secondary characteristics
1.  Bone cysts
2.  Cerebral white matter migration tracts
3.  Confetti skin lesions
4.  Gingival fibromas
5.  Hamartomatous rectal polyps
6.  Pitting of the dental enamel
7.  Multiple renal cysts
8.  Non-renal hamartoma
9.  Retinal achromic patch

Definite tuberous sclerosis
2 primary or 1 primary+2 secondary characteristics
Probable TSC
1 primary +1 secondary characteristics
Possible TSC
1 primary characteristic or 2 or more secondary characteristics.

RESULTS

Of the twelve cases, eight were (66.6%) males, and four were 
(33.3%) females with a male to female ratio of 2. The mean age 
at diagnosis was 3.3+4.3 years (3 months-13 years), and eight 

(66.7%) of the cases were in the 0-3 years age group, and four 
(33.3%) of them was more than three years of age. One of the 
cases was diagnosed in the prenatal period by foetal TTE. Accord-
ing to the revised diagnostic criteria of tuberous sclerosis (8), seven 
cases (58.3%) were diagnosed as definite tuberous sclerosis. Apart 
from the three cases having dyspnoea, tachypnea, sinus tachycar-
dia, or hepatomegaly, the physical examination findings of the cas-
es were normal. A grade 3/6 systolic ejection murmur was present 
at the pulmonic area of a case (case 5) due to a mild obstruction 
in the right ventricular outlet that was caused by rhabdomyoma 
(Figure 2). Rhabdomyoma was located in the left ventricle in seven 
of the cases (58.3%) (Figure 3), in the right ventricle in two (25%) 
cases (Figure 4), in both ventricles in two (16.6%) cases (Figure 
5) and in the right atrium in one (8.3%) case (Figure 6) (Table 1). 
Additionally, TTE showed one tumour mass in each seven cases 
(58.3%), two masses in each of the three cases (25%), five masses 
in one case (8.3%), and nine cardiac rhabdomyomas in one case 
(8.3%). Spontaneous regression of the mass was observed in four 
of our cases (33.3%). One of these cases, was the case with nine 
cardiac rhabdomyomas, while three of the tumours disappeared, 
there was a regression in the size of the biggest tumour. Left ven-
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Figure 1. Brain CT scan of a case showing subependymal nod-
ule, one of the primary characteristics of tuberous sclerosis Figure 3. Echocardiographic image of case number 1

Figure 2. Echocardiographic image of case number 5



tricular size and systolic functions were normal in all cases. Holter 

monitoring showed a ventricular tachycardia attack (Figure 7) in 

the case (case 5) with mild obstruction in the right ventricular outlet 

(systolic pressure gradient 28 mmHg). The patient was started on 

beta blocker (propranolol, 3 mg/kg/day) therapy for arrhythmia. 
In 24-months follow-up, the mass reduced in size from 31x18mm 
to 15.6x9.4mm. Repeat Holter monitoring showed no ventricular 
tachycardia attacks, and the medical treatment of this asymptom-
atic case was discontinued. The tumours of the three cases were 
surgically excised as congestive heart failure developed. A 10 year-
old tuberous sclerosis case with a rhabdomyoma located in the 
midseptal region of the left ventricle, additionally had an angio-
myolipoma, approximately 20x10mm in size in the left kidney. 

Statistical analysis
Frequencies, percentages and mean ± standard deviation values 
are given as descriptive statistics. SPSS for Windows version 11.5 
software program was used for statistical analysis.

DISCUSSION

Rhabdomyomas are the most common benign cardiac tumours of 
the childhood (4, 7). Tuberous sclerosis complex is commonly as-
sociated with rhabdomyomas (9, 10). Rhabdomyomas observed in 
majority of the cases with tuberous sclerosis, are multiple, regular 
contoured, noncapsulated white or grey coloured benign intracavi-
tary or intramural tumours that can be located in any part of the 
heart. The ventricles are involved in most cases. Histologically, it 
consists of large cells with glycogen-rich vacuoles. The size of the 
tumour varies between 1 mm and 10 cm. They generally originate 
from the left heart; left ventricle and interventricular septum (11-
15). Atrial rhabdomyomas have also been reported, as seen in one 
of our cases (16). Spontaneous regression is among the important 
characteristics of rhabdomyomas.

Before transthoracic echocardiography was introduced for use, 
rhabdomyomas were generally diagnosed in autopsies. TTE has 
an important place in the diagnosis and follow-up of rhabdomyo-
mas (17). Rhabdomyoma diagnosis can be made by foetal TTE in 
the prenatal period (5-7, 18). The frequency of rhabdomyomas 
in adult tuberous sclerosis cases decreasing to 20% also supports 
spontaneous regression (13, 14). After infancy, approximately 
more than 50% of the rhabdomyomas show a decrease in mass 
(17, 19-22). Spontaneous regression was observed in 4 (33.3%) of 
our cases. The prognosis is excellent in asymptomatic rhabdomyo-
mas. Therefore, if life-threatening hemodynamic disturbances do 
not develop, regular clinical follow-up is recommended as is most 
of our cases.

Foetal echocardiography has an important place in the diagnosis 
of cases in the risk group in the prenatal period, and in the follow-
up of the sizes and number of tumours in cases diagnosed. The 
evaluation of these cases with regards to tuberous sclerosis after 
birth leads to early diagnosis (9, 18, 21). In our case series, tuber-
ous sclerosis was not identified in the postnatal examinations of the 
rhabdomyoma case diagnosed in the prenatal period. 

Rhabdomyomas may lead to sudden cardiac death, or arrhythmias 
including ventricular tachycardia, supraventricular tachycardia and 
preexcitation syndrome, via compression of the cardiac conduction 
system. If these tumours lead to important clinical problems, surgi-
cal excision is recommended as the prognosis is bad (16, 17, 23-
25). Miyake et al (24) determined a frequency of 6% for ventricular 
tachycardia and 10% for preexcitation syndrome in 106 rhabdo-
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Figure 5. Echocardiographic image of case number 8

Figure 4. Echocardiographic image of case number 6

Figure 6. Echocardiographic image of case number 9



myoma cases. Di Liang et al (17) reported a mortality rate of 78% 
in symptomatic cases below one years of age. In our case series, 
ventricular extra-systoles and short term ventricular tachycardia at-
tack due to compression of the cardiac conduction system was 
observed in a case with a tumour filling 2/3 of the right ventricular 
cavity. Arrhythmia was taken under control with medical treatment 
and regression of the tumour in time. 

Rhabdomyomas may be surgically removed when they cause car-
diac failure, obstruction and hemodynamic disturbances (26, 27). 
The tumours of the three cases were surgically excised as they 
caused congestive heart failure. In the post-operative follow-up, 
symptoms of congestive heart failure disappeared.

CONCLUSION

By multidisciplinary approach, we suggest that TTE, ECG and 
Holter monitoring have an important place in the follow-up and 
management of cardiac rhabdomyoma cases and complications in 
the follow-up period can be treated with appropriate and timely 
medical and surgical approaches.

Ethics Committee Approval: Ethics committee approval was re-
ceived for this study from the ethics committee of Gaziantep Uni-
versity Clinical Research Ethics Committee.

Informed Consent: Written informed consent was obtained from 
patients’ parents who participated in this study.
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Table 1. Echocardiographic Findings of the rhabdomyomas 

    Duration of Change in the  
Case Gender Age Echocardiographic findings follow-up size of the mass

Case 1 Male 4 years A 11x4 mm mass in the LV, at the 1/3 2 years Mass increased in size by 3x1 mm 
   superior aspect of the IVS (Figure 1)  to 14x5 mm. 

Case 2 Male 13 years A 16x6 mm mass in the midventricular  2.5 years Mass decreased in size to 
   septum in the LV   11.5x3.5 mm.

Case 3 Male 6.5 years A low density 35x31 mm mass  6 months Mass was surgically excised. 
   adjacent to the posterior wall of the LV,  
   3 masses in the LV, the smallest being  
   5x5 mm (Figure 1)

Case 4 Male 3 month A 26x22 mm mass in the LV  1 month Mass was surgically excised 
   adjacent to the septum. 

Case 5 Male 1 year A large, regular contoured lobulated mass  2 years Mass 15.6x9.4 mm regressed 
   31x18 mm in size, filling 2/3 of the RV cavity   in size. 
   and leading to obstruction in the RVOT.  

Case 6 Female 1 year An apical regular contoured homogenous  7 months No changes in the size of the mass 
   mass, 22x20 mm in size attached to the free  
   wall of the RV.

Case 7 Male 1 year A 14x12 mm apical mass in the LV, two masses 6.5 months No changes in the size of the mass 
   12x13 mm in size adjacent to the LVOT. 

Case 8 Male 7 months A 11x7 mm apical mass in the LV, two masses  13 months Apical mass was reduced to 
   9x8 mm in size, adjacent to the mitral valve.   4.5x 3.4 mm.

Case 9 Male  9 years A hyperechogenic, regular contoured  8 months No changes in the size of the mass 
   13x11 mm mass adjacent to the anterior leaflet  
   of the tricuspid valve in the RA.

Case 10 Female 1 years Nine regular contoured masses with homogenous  9 months The three small masses disappeared, 
   density, mostly located in the apex of the RV,   the largest mass was reduced in size 
   the largest being 13x7 mm.   to 8x3 mm

Case 11 Male 10 years Hyperechogenic image 12x5 mm in size  2.5 years No changes in the size of the mass 
   in the midventricular septum.

Case 12 Female 32 years Foetal cardiac rhabdomyoma  10 days Mass was surgically excised 
   (Two masses leading to a reduction of LV and  
   RV cavities, Grade 2 MF, mild aortic stenosis.

LV: left ventricle, LVOT: left ventricular outlet, MF: mitral failure, RV: right ventricle, RVOT: right ventricular outlet, IVS: interventricular septum

Figure 7. Short term ventricular tachycardia attack in the 
Holter ECG of case number 5
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The Relationship of Hyperlactatemia Following 
Paediatric Open Heart Surgery with Mortality, 
Morbidity and Risk Factors 
Sonay Oğuz1, Orhan Bozoğlan2, Faruk Serhatlıoğlu3, Kemalettin Erdem4, Hakan Ceyran5

ABSTRACT Objective: In this present study, the association of hyperlactatemia frequency with probable risk factors, postoperative morbidity 
and mortality were investigated in patients undergoing paediatric open heart surgery.

Materials and Methods: The present study included 45 consecutive paediatric patients who had undergone open heart surgery 
with hypothermic cardiopulmonary bypass in the cardiovascular surgery clinic between January 2008 and July 2008. Four blood 
samples for lactate analysis were collected from each of the patients preoperatively, intraoperatively and at 1 and 12 hours post-
operatively. The patients were divided into two groups according to blood lactate levels as the high lactate group (mean lactate 
level≥ 3 mmol/L) and the normal lactate group (mean lactate level <3 mmol/L). Hyperlactatemia frequency, associated risk 
factors, and the relationship with morbidity and mortality were statistically analysed.

Results: Of 45 cases, 33 (73.3%) were included in the normal lactate (NL) group, and 12 (26.7%) were included in the high 
lactate (HL) group. A borderline association was found between lactate levels and mortality in the HL group (p=0.052). Body 
surface area, age, low cardiac output syndrome, intraoperative and postoperative inotropic support requirement, duration of 
mechanical ventilation were determined as risk factors associated with mortality (p<0.05), and low cardiac output syndrome, 
urine output and metabolic acidosis were determined as risk factors associated with hyperlactatemia (p<0.05).

Conclusion: In patients followed up in the intensive care unit, lactate concentration is a good indicator for disease severity. Blood 
lactate levels seems to be a parameter that can be used in routine follow-up.

Key words: Pediatric open heart surgery, hyperlactatemia, congenital heart disease

Erciyes Med J 2014 36(1): 24-8 • DOI: 10.5152/etd.2014.6673

INTRODUCTION

Hyperlactatemia is a common metabolic abnormality after open heart surgery (1). As hyperlactatemia is the early 
indicator of hypoperfusion, which is fatal, monitoring blood lactate levels in critical patients may increase the 
chance of an early life-saving intervention (2). Metabolic acidosis with hyperlactatemia is the most important indica-
tor of septic shock-related mortality (3). Hyperlactatemia can occur regardless of the presence of tissue hypoxia af-
ter cardiac surgery. It has been demonstrated that blood flow and oxygenation in the splanchnic region is decreased 
and there is a significant mucosal hypoperfusion during cardiopulmonary bypass (CPB). Due to the increased lac-
tate production and decreased elimination in the splanchnic region, lactate levels are expected to increase in CPB; 
however, this increase normal and anlamlı kabul edilebilecek levels üzerinde yeterli çalışma yapılmamıştır (4). In pa-
tients undergoing paediatric open heart surgery, close follow-up of lactate levels in the preoperative, intraoperative 
and postoperative periods may be an early indicator of mortality (5, 6). In this present study, we aimed to evaluate 
hyperlactatemia frequency, risk factors that are probably related to hyperlactatemia and the relation between post-
operative morbidity and mortality and hyperlactatemia in patients who had undergone paediatric cardiac surgery.

MATERIAL and METHODS 

Consecutive 45 paediatric cases that had undergone elective open heart surgery with hypothermic cardiopulmo-
nary bypass in the cardiovascular surgery clinic between January 2008 and July 2008 were included in the study. 
Before the surgery, the legal representatives of the patients were informed about the study and informed consents 
were obtained. Patients who underwent emergency surgery and re-surgery were excluded from the study. Char-
acteristics of the patients are presented in Table 1. After preoperative routine examinations were performed, the 
patients were taken to the surgery. After anaesthetic monitoring was completed, the first arterial blood sample 
for lactate analysis (preoperative) was taken. Necessary cardiac repairs were accomplished through a median 
sternotomy under CPB. During CPB, the mean arterial blood pressure (MABP) was maintained at 60 mmHg (50-
70 mmHg), and the mean body temperature was maintained at 30°C (28-31°C). After the intervention, cardiac 
output was decreased and the patient was weaned from CPB. Four blood samples for lactate analysis were col-



lected from each of the patients preoperatively, intraoperatively 
and at 1 and 12 hours postoperatively. Additionally, body surface 
area (BSA), duration of CPB, cross clamp (XCL) time, degree of 
hypothermia during CPB, MABP, requirement of volume supple-
mentation, intraoperative vasopressor (VP) and inotropic support 
requirement (ISR), length of stay in the intensive care unit (ICU), 
mechanical ventilation duration (MVD), postoperative ISR, low car-
diac output syndrome (LCOS), urine output, metabolic acidosis, 
amount of tube drainage, revision requirement, increased glucose 
levels, hepatic dysfunction, renal failure, infection, fever, increased 
white blood cell (WBC) count, gastrointestinal (GIS) complications, 
β-agonist requirement were recorded in the follow-up forms. Cri-
teria for starting inotropic support were determined as difficulty in 
weaning from CPB, post-CPB acute left heart and/or right heart 
failure, and low cardiac output in the postoperative period. The 
values obtained in the intraoperative period are presented in Table 2. 
The UV-160A Shimadzu visible recording spectrophotometer in 
the metabolism laboratory was used to determine lactate levels. 
In order to increase the accuracy of testing, the collected samples 
were immediately transferred to the laboratory in ice batteries in 
accordance with cold chain requirements. According to the labo-
ratory results, patients with an arterial lactate concentration <3 
mmol/L were included in the normal lactate (NL) group (group 1) 
and those with an arterial lactate concentration≥ 3 mmol/L were 
included in the high lactate (HL) group (group 2). A blood glucose 
level >150 mg/dl was considered as a high glucose level, a WBC 
count>15000/mm3 was considered as leucocytosis, and body tem-
perature≥ 38.0ºC (100.4 F) was considered as fever. A postopera-
tive alanine aminotransferase (ALT) level >100 IU/L was accepted 
as hepatic dysfunction. Urine output was calculated in ml/kg/h 
and recorded. The patients were monitored until discharge and all 
clinical and laboratory changes were recorded.

Statistical analysis
Data were analysed using the Statistical Package for the Social 
Sciences (SPSS) 15.0 statistical package program. A chi square 
test was used in the comparison of qualitative variables. Normal-
ity testing of data was performed using the Kolmogorov-Smirnov 
test. The independent two sample t test was used in variables with 
normal distribution, and the Mann Whitney U test was used in non-
normally distributed variables. A p value <0.05 was considered 
statistically significant.

RESULTS

A total of 45 paediatric patients (25 boys, 20 girls) were included in 
the study. The reasons for surgery were as follows, ventricular sep-
tal defect (VSD) in 16 (35.5%) patients, Tetralogy of Fallot (TOF) in 
11 (24.4%) patients, atrial septal defect (ASD) in 9 (20%) patients, 
aortic valve replacement (AVR) in 2 (4.4%) patients, transposition 
of the great arteries (TGA) in 2 (4.4%) patients, atrioventricular 
septal defect (AVSD) in 2 (4.4%) patients, subvalvular aortic ste-
nosis (SVAS) in 2 (4.4%) patients, and pulmonary stenosis (PS) in 
1 (2.2%) patient. Of the patients, 12 (26.7%) of them had hyper-
lactatemia (≥3 mmol/L). Normal lactate group (NL) included 33 
cases (15 boys, 18 girls), and high lactate group included 12 cases 
(5 boys, 7 girls). While all values, other than those obtained in the 
preoperative period, were>3 mmol/L in the HL group, lactate lev-
els >3 mmol/L was not observed at any time point including the 
preoperative period in the NL group. Mean lactate levels measured 
at the four time points were 2.22, 3.16, 3.72 and 3.48 mmol/L, 
respectively in the HL group, whereas the corresponding values in 
the NL group were 1.79, 2.23, 2.19 and 2.01 mmol/L, respec-
tively. The mean age was 6.31±3.1 years; 6.63±3.6 years in the 
NL group and 5.4±2.1 years in the HL group. There was a sig-
nificant relation between mean age and mortality (p=0.008). Mean 

Table 1. Characteristics of the cases

 Total NL Group HL Group  
 n=45 (100%) n=33 (73.3%) n=12 (26.7%) p value 
 mean (min-max) mean (min-max) mean (min-max) (p<0.05)

Age (years) 6.31 (0.4-15) 6.63 (0.4-15) 5.4 (0.5-14) p= 0.008

Gender (M/F) (20/25) (15/18) (5/7) NS

BSA, (m2) 0.88 (0.33-1.95) 0.93 (0.35-1.95) 0.74 (0.33-1.62) p<0.001

NL: Normal lactate, HL: High lactate, BSA: Body surface area, NS: Not significant

Table 2. Surgical parameters

 Total NL Group HL Group p value 
 Mean (min-max) Mean (min-max) Mean(min-max) (p<0.05)

Duration of CPB, minutes 80.1 (25-175) 75.81 (25-150) 91.91 (43-176) NS

XCL time, minutes 48.2 (14-100) 44.60 (14-90) 58.16 (18-100)  NS

BP, mmHg 66.5 (54-75) 66.48 (58-75) 65.75 (54-70) NS

VP requirement 1 (2.2%) 0 1 (8.3%) NS

ISR 15 (33.3%) 8 (24.2%) 7 (58.3%) p= 0.009

Volume supplementation 1 (2.2%) 1 (3.0%) 0 NS

CPB: Cardiopulmonary bypass, XCL: Cross clamp, BP: Blood pressure, VP: Vasopressor, ISR: Inotropic support requirement, NS: Not significant

25Oğuz et al. Paediatric Heart Surgery and HyperlactatemiaErciyes Med J 2014 36(1): 24-8



BSA was 0.88±0.4m2 (0.33-1.95); 0.93±0.5 m2 (0.35-1.95) in 
the NL group and 0.74±0.3 m2 (0.33-1.62) in the HL group. The 
relation between low BSA and mortality was significant (p<0.001). 
Mean cardiopulmonary bypass duration was 80.1±22.4 (25-
176) minutes; 75.81±26.4 (25-150) minutes in the NL group, 
and 91.91±25.6 (43-176) minutes in the HL group. Mean cross 
clamp time was 48.2±26.6 (14 -100) minutes; 44.60±22.6 (14 
-90) minutes in the NL group, and 58.16±28.6 (18-100) min-
utes in the HL group. Inotropic support was required in 8 cases 
(24.2%) in the NL group and 7 cases (58.3%) in the HL group in 
the intraoperative period. There was a significant relation between 
intraoperative ISR and mortality (p=0.009). Mechanical ventila-
tion duration was 8.06±4.8 (4-23) hours in the NL group and 
12.0±6.8 (6-24) hours in the HL group. There was a significant 
relation between increased MVD and mortality (p=0.006). Length 
of stay in the intensive care unit was 3.09±2.8 (2-10) days in the 
NL group and 3.08±1.8 (1-6) days in the HL group. Inotropic 
support was required in 9 cases (27.2%) in the NL group and in 
7 cases (58.3%) in the HL group in the ICU. ISR in the ICU was 
significantly related with mortality (p=0.012). Low cardiac output 
syndrome occurred in 3 cases (25%) in the HL group, and none 
of the cases in the NL group. LCOS was significantly related with 
both mortality and hyperlactatemia (p<0.001, p=0.016). Mean 
urine output was 1.84±0.8 (0.3-3.1) ml/kg/h in the NL group and 
1.41±0.9 (0.3-2.7) ml/kg/h in the HL group. Decreased urine 
output was significantly related with hyperlactatemia (p=0.015). 
Metabolic acidosis occurred in 4 patients (12.1%) in the NL group 
and 8 (66.6%) patients in the HL group. There was a significant re-
lation between metabolic acidosis and hyperlactatemia (p= 0.001). 
Of the 45 cases, 4 (8.8%) of them died in the postoperative period, 
3 (25%) from the HL group and 1 (3%) from the NL group. The 
patients who died in the HL group died due to low cardiac output 
syndrome at the postoperative 20, 24 and 30 hours. Two of them 

were operated because of TOF and one of them was operated with 
a diagnosis of ventricular septal defect (VSD). The patient who died 
in the NL group had a diagnosis of VSD; he/she was intubated at 
postoperative 4 days due to sudden onset unconsciousness and 
respiratory failure, and was planned to be transferred to the ward 
as he/she was clinically and hemodynamically stable. This situation 
was probably suggestive of non-surgical mortality. Blood lactate 
levels of this patient were 1.07, 2.02, 2.07 and 2.24 mmol/L, 
respectively. Low BSA, low age, LCOS, ISR during the surgery 
and in ICU, and mechanical ventilation duration were found to be 
the risk factors related with mortality (p<0.05). LCOS, decreased 
urine output and metabolic acidosis were determined to be the 
risk factors related with hyperlactatemia (p<0.05). The risk fac-
tors associated with mortality and the risk factors associated with 
hyperlactatemia are shown in Table 3 and Table 4.

DISCUSSION

In open heart surgery, along with the expected effects of CPB, hy-
perlactatemia is a commonly encountered condition. Normal blood 
lactate concentrations is 0.5-1 mmol/L in unstressed patients and 
<2 mmol/L in critical patients. Hyperlactatemia is defined as blood 
lactate levels between 2 and 5 mmol/L, and lactic acidosis is de-
fined as metabolic acidosis with blood lactate levels> 5 mmol/L (7). 

Many studies reported increased lactate levels above the normal 
range, which can be related with mortality. In the previous stud-
ies, it was demonstrated that hyperlactatemia occurs due to activa-
tion of anaerobic glycolysis before the parameters showing cardiac 
functions are impaired (BP, urine output, mixed venous oxygen 
saturation) when LCOS develops, and if identified early, there is a 
change of successful intervention (8, 9). Increase in lactate levels 
due to any reason and the resultant metabolic acidosis gains a par-
ticular importance as they will lead to suppression of cardiac func-
tions (8). There may be significant elevation in blood lactate levels 

Table 4. Risk factors related with hyperlactatemia

 NL group HL group p value 
 mean±SD (median) mean±SD (median)  (p<0.050)

LCOS 0 3 (25.0%) p=0.016

Decreased urine output  (2.0±0.52) 2.1 (1.5±0.56) 1.4 p=0.015

Metabolic acidosis 4 (12.1%) 8 (66.6%) p=0.001

LCOS: Low cardiac output syndrome, NL: Normal lactate, HL: High lactate

Table 3. Risk factors related with mortality

 Alive Exitus p value 
 mean±SD (median) mean±SD (median)  (p<0.05 significant)

BSA 0.92±0.43 (0.83) 0.35±0.02 (0.35) p<0.001

Age 6.80±4.55 (7.00) 1.27±0.86 (1.00) p=0.008

LCOS 0 3 (25.0%) p<0.001

ISR (intraoperative) 8 (24.2%) 7 (58.3%) p=0.009

ISR (intensive care unit) 9 (27.2%) 7 (58.3%) p=0.012

MVD 8.12±3.71 (8.00) 24.25±4.19 (23.50) p=0.006

BSA: Body surface area, LCOS: Low cardiac output syndrome, ISR: Inotropic support requirement, MVD: Mechanical ventilation duration
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due to severe hypoperfusion (without acidosis) (9-11). Increased 
lactate levels after paediatric open heart surgery show a parallel-
ism with increased mortality and morbidity (12, 13). In the present 
study, four blood samples for lactate analysis were obtained from 
each of the patients undergoing paediatric open heart surgery pre-
operatively, intraoperatively and at 1 and 12 hours postoperative-
ly. The mean preoperative lactate level was 1.91 mmol/L and the 
mean lactate level at postoperative 1 hour in the ICU was 2.67, 
there are differences in the upper range of lactate levels in numer-
ous similar studies. In the HL group, which was formed according 
to a lactate threshold of 3 mmol/L, a borderline association was 
found between lactate levels and mortality (p=0,052). Of the 45 
cases included in the study, 4 of them died; 3 of them were in the 
HL group and 1 was in the NL group; the patient who died in 
the NL group was intubated due to sudden onset unconsciousness 
and respiratory failure, and was planned to be taken to the ward 
as her/his hemodynamic and clinical status was stable. This situ-
ation was probably suggestive of non-surgical mortality. However, 
although this case had a remarkable effect on the statistical results, 
we determined a borderline relation between mortality and high 
lactate levels (p=0.052). When the lactate values obtained in the 
preoperative, intraoperative and at 1 and 12 hours in the postop-
erative period were evaluated separately, there was a significant 
relation between lactate values obtained at postoperative 12 hours 
and mortality (p=0.008). The lactate values obtained at postopera-
tive 1 hour of the three cases who died in the HL group were 3.77, 
5.4 and 3.85 mmol/L, respectively, and lactate values obtained at 
12 hours were 5.42, 5.74 and 4.2 mmol/L, respectively. Başaran, 
Maullet, and Bolcal, in their studies emphasized the significant re-
lation between mortality and increased lactate levels in the early 
period (8, 14, 15). According to the threshold value of ≥3mmol/L 
that we accepted, hyperlactatemia (≥3 mmol/L) frequency that de-
veloped in 12 of 45 cases was 26.7%. Risk factors related with hy-
perlactatemia were LCOS, decreased urine output, and metabolic 
acidosis (p<0.05). Low BSA, low age, LCOS, intraoperative ino-
trope requirement and ISR in ICU, and MVD were found to be the 
risk factors related with mortality (p<0.05). Different risk factors 
may be put forward according to different lactate thresholds. In the 
present study, risk factors were determined according to a lactate 
threshold of 3mmol/L. When hyperlactatemia threshold after open 
heart surgery is clarified, more reliable data can be collected and in-
terpreted about the probable risk factors associated with mortality. 
In the present study that included 45 cases, LCOS is the only single 
risk factor related both with mortality and hyperlactatemia. As tis-
sue perfusion is impaired in LCOS, development of hyperlactate-
mia is an expected situation. XCL time, CPB duration, VP, β ago-
nist use and hyperglycaemia are considered as conditions leading 
to hyperlactatemia. These factors were not statistically significant 
in this limited patient group. In case of increased lactate levels after 
open heart surgery, Başaran et al. (8) recommended to evaluate 
cardiac functions using echocardiography, and in accordance with 
the results, to correct volume deficit according to central venous 
pressure (CVP), provide inotrope support if required, and to adjust 
ventilator settings in order to increase oxygenation and decrease 
carbon dioxide levels. Nevertheless, other than echocardiography 
all these procedures are routinely performed in the treatment and 
follow-up. In case of hyperlactatemia, at least determination of 
the reason of hyperlactatemia (cardiac or non-cardiac) will allow 

to intervene before low perfusion clinic develops or metabolic dys-
function leads to the impairment of cardiac performance. Early 
interventions will result in decreased mortality rates. Researchers 
put emphasize on early secondary markers of hypoperfusion be-
fore BP, urine output and mixed venous oxygen saturation that 
indicates cardiac performance is impaired. Many authors believe 
that hyperlactatemia can be an early indicator (5, 8, 16). Although 
there is a limited number of studies and no common consensus 
on this subject, in accordance with the current data, we think that 
follow-up of both intraoperative and postoperative lactate levels is 
beneficial as it allows early intervention before clinical symptoms of 
hypoperfusion develops.
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Pathogen Bacteria of the Urinary Tract Isolated 
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ABSTRACT Objective: The present study was aimed to determine the distribution and antimicrobial susceptibility of strains isolated from 
urinary tract infections in our region. 

Materials and Methods: In this study, the distribution and antibiotic resistance profiles of microorganisms isolated from the urine 
cultures of urology outpatient clinic and ward patients between December 2011 and May 2013 were retrospectively evaluated.

Results: The most commonly isolated microorganisms in outpatient clinic patients were; E. coli (71%), K. pneumoniae (8.8%), 
P. aeruginosa (6.3%), and the most commonly isolated microorganisms in hospitalized patients were E. coli (61.3%), P. aeru-
ginosa (12.3%) and K. pneumoniae (5.8%). Amikacin, gentamicin, ceftazidime, cephalothin, ciprofloxacin and trimethoprim-
sulfamethoxazole resistance rates of E. coli strains and cefotaxime and cephalothin resistance rates of K. pneumoniae were higher 
in hospitalized patients than that in outpatient clinic patients (p<0.05). While E. coli resistance to ampicillin, amoxicillin-clavulanate, 
gentamicin, nitrofurantoin, cefotaxime, ceftazidime, cefuroxime, ciprofloxacin and trimethoprim-sulfamethoxazole was significantly 
higher among male patients who were admitted to the outpatient clinic, ceftazidime and trimethoprim- sulfamethoxazole resistance 
was significantly higher among hospitalized male patients, in comparison to that in the female patients (p<0.05). 

Conclusion: As antibiotic resistance rates vary across centres, it will be beneficial that each region perform surveillance studies 
to determine local antibiotic resistance rates for developing treatment protocols. 

Key words: Urine culture, urinary tract infection, antibiotic
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INTRODUCTION

Urinary tract infections (UTI) are among the leading causes of nosocomial and community acquired infections 
and are defined as the presence of inflammation in the kidneys, collecting system and/or urinary bladder. This 
infection affecting all age groups and both genders is particularly more common in young adult females (1). Ap-
proximately 30% to 50% of the population is estimated to develop at least one urinary tract infection in their 
lifetime (2). Urinary tract infections account for 7 million physician visits annually in the United States of America 
and approximately 15% of the prescribed antibiotics are for UTIs (3, 4). While gram negative rods, which are part 
of the normal gut flora are responsible from the majority of UTIs, the most commonly isolated microorganism is 
Escherichia coli (5, 6). The isolation rates of bacteria including Proteus, Klebsiella, Enterobacter, Pseudomonas 
and Serratia in nosocomial and complicated urinary tract infections are gradually increasing (7). Due to the em-
pirical use of antibiotics in infectious diseases and the lack of standardization in antimicrobial susceptibility tests, 
resistance to commonly used antimicrobial agents is increasing year by year (8, 9). Generally, community acquired 
UTIs are treated empirically, and urine culture/ antimicrobial susceptibility test is demanded in cases with no re-
sponse to empirical treatment or those with recurrence. Therefore, knowing the common isolated uropathogens 
of each region and their antimicrobial susceptibility patterns is beneficial in planning treatment protocols (10, 11).

Our aim in this present study was to determine the distribution and antimicrobial susceptibility of the isolated 
strains from urinary tract infections in our region.

MATERIAL and METHODS 

The present study retrospectively evaluated the distribution and antibiotic resistance profiles of isolated micro-
organisms from the urine cultures of patients treated in the urology outpatient clinic and ward of our hospital 
between December 2011 and May 2013. The midstream urine samples and/or samples collected in aseptic condi-
tions were accepted by the Microbiology laboratory. Urine samples were inoculated on 5% sheep blood agar and 
Eosin Methylene Blue (EMB) agar medium using a standard loop, and were incubated at 37°C for 18-24 hours. 
Colonies that grow in culture plates were identified using gram staining, and the presence of catalase, coagulase, 



oxidase and urease enzymes and biochemical characteristics. For 
strains that could not be identified using conventional methods, 
BD Crystal ID kit (Becton, Dickinson and Company, New Jersey, 
USA) was used. Antimicrobial susceptibility of bacteria was evalu-
ated according to the recommendations of the Clinical and Labora-
tory Standards Institute (CLSI) and available conditions using Mül-
ler Hinton Agar medium (Oxoid Limited, Hampshire, England) by 
Kirby Bauer disk diffusion technique. Resistance and susceptibility 
to the most commonly used antibiotics for empirical treatment in-
cluding penicillin, ampicillin, amoxicillin clavulanic acid, piperacil-
lin tazobactam, cefotaxime, ceftazidime, cefuroxime, cephalothin, 
ciprofloxacin, levofloxacin, amikacin, gentamicin, streptomycin, 
erythromycin, tetracycline, trimethoprim-sulfamethoxazole and ni-
trofurantoin were analysed.

Statistical analysis
Data analysis was performed with SPSS 16 program using chi 
square test. In statistical analysis, statistical significance level was 
set at p<0.05.

RESULTS

In the study, culture growth was identified in 940 (494 female, 
446 male) urine samples obtained from outpatient clinic patients 
and 308 (66 female, 242 male) urine samples obtained from hos-
pitalized patients. The most commonly isolated microorganisms 
from outpatient clinic patients in the decreasing order of frequency 
were E. coli (71%), K. pneumoniae (8.8%), P. aeruginosa (6.3%), 
Enterobacter spp (3.4%), Citrobacter (2%), P. Mirabilis (1.9%), 
Enterococcus faecalis and Streptococcus agalactiae (1.2%), 
Pseudomonas spp (0.8%), Staphylococcus aureus and Acineto-
bacter (0.7%), and other bacteria (2%). The most commonly iso-
lated microorganism in hospitalized patients was E. coli (61.3%), 
followed respectively by P. aeruginosa (12.3%), K. pneumoniae 
(5.8%), Enterobacter spp (4.5%), E. faecalis (3.2%), Citrobacter 
(2.9%), Pseudomonas spp (2.5%), S. aureus (1.9%), P. mirabilis 
and Acinetobacter (0.9%), S. agalactiae (0.6%) and other bacte-

ria (3.2%). The distribution of isolated uropathogens in outpatient 
clinic and ward patients is shown in Table 1.

When the antimicrobial resistance rates of E. coli strains isolated 
from the urine cultures of outpatient clinic and ward patients were 
evaluated, it was found that amikacin, gentamicin, ceftazidime, 
cephalothin, ciprofloxacin and trimethoprim sulfamethoxazole re-
sistance was significantly higher in hospitalized patients (p<0.05). 
In comparison of the antimicrobial resistance rates of K. pneumo-
nia, cefotaxime and cephalothin resistance were again higher in 
hospitalized patients (p<0.05). The antimicrobial resistance rates 
of Gram negative and Gram positive bacteria isolated from the 
urine cultures of outpatient clinic and ward patients are given in 
Table 2 and Table 3.

The comparisons of resistance rates of E. coli strains isolated 
from female and male patients are presented in Table 4. When 
the antimicrobial resistance rates of E. coli grown in the urine 
cultures of outpatient clinic patients were evaluated, it was ob-
served that ampicillin, amoxicillin-clavulanate, gentamicin, ni-
trofurantoin, cefotaxime, ceftazidime, cefuroxime, ciprofloxa-
cin and trimethoprim-sulfamethoxazole resistance was higher 
in male patients in comparison to females (p<0.05) (Table 4). 
There was also a statistically significant difference between hos-
pitalized male and female patients in terms of ampicillin, ceftazi-
dime and trimethoprim-sulfamethoxazole resistance. While 
ampicillin resistance (39.1%/18.4%; p=0.008) was higher in 
females, ceftazidime (30.4%/41.8%; p=0.01) and trimethoprim 
sulfamethoxazole (41.3%/63.1%; p=0.01) resistance was high-
er in males (Table 4).

DISCUSSION

Although the most commonly isolated agents from urinary tract 
infections vary, almost all of them are caused by a single bacteria 
type, E. coli being the leading (12). In the study of Temiz et al the 
most frequently isolated microorganism was E. coli with a rate of 
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Table 1. Distribution of uropathogens isolated from outpatient clinic and ward patients

  Outpatient Clinic   Ward

BACTERIA Female Male Total n (%) Female Male Total n (%)

E. coli 380 283 663 (71) 46 141 187 (61.3)

K. pneumoniae 46 37 83 (8.8) 2 16 18 (5.8)

P. aeruginosa 12 48 60 (6.3) 5 33 38 (12.3)

Enterobacter spp. 8 24 32 (3.4) 3 11 14 (4.5)

Citrobacter 13 6 19 (2.0) 2 7 9 (2.9)

P. mirabilis 10 8 18 (1.9) - 3 3 (0.9)

Enterococcus faecalis 2 10 12 (1.2) 5 5 10 (3.2)

S. agalactiae 12 - 12 (1.2) - 2 2 (0.6)

Pseudomonas spp. 1 7 8 (0.8) - 8 8 (2.5)

S. aureus  4 3 7 (0.7) 1 5 6 (1.9)

Acinetobacter 1 6 7 (0.7) - 3 3 (0.9)

Other 5 14 19 (2.0) 2 8 10 (3.2)

Total 494 446 940 66 242 308



71%, followed by Klebsiella strains with 13% (13). In the study 
of Yılmaz and colleagues in which they evaluated the results of 
three-year urine culture-antimicrobial susceptibility tests, similarly 
E. coli and Klebsiella were on the first two ranks (14). Rifaioğlu 
et al evaluated the urine cultures of outpatients and hospitalized 
patients separately, and found that the first three most commonly 
isolated microorganisms in outpatient clinic patients were E. coli 
(67.2%), P. mirabilis (7.5%) and K. pneumoniae (3.9%), while the 
corresponding order for hospitalized patients was E. coli (49.6%), 
P. aeruginosa (10.5%) and K. pneumoniae (5.3%) (15). Urbarlı et 
al also demonstrated that the most commonly isolated microorgan-

ism in both outpatient clinic and ward patients was E. coli (75%), 
followed by P. aeruginosa(8%) and Klebsiella (5%) (16). Consis-
tent with the results of the other studies, the present study demon-
strated that E. coli (outpatient clinic: 71%, ward: 61.3%) was the 
most common pathogen isolated in both outpatient clinic and ward 
patients, followed by K. pneumoniae (8.8%) and P. aeruginosa 
(6.3%) in outpatient clinic patients, and P. aeruginosa (12.3%) and 
K. pneumoniae (5.8%) in ward patients. No significant difference 
was determined between the outpatient clinic patients and hospi-
talized patients regarding the isolated bacteria type (Table 1).
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Table 2. The types and antibiotic resistance rates of uropathogens isolated from outpatient clinic patients. (%)

BACTERIA AMK AMP AMC GEN LVX NIT TZP CTX CAZ SFR CEF CIP SXT STR TET ERY PEN

E. coli 0.4 21.4 18.4 28.2 4.0 5.8 3.6 11.6 28.9 16.1 17.6 40.8 40.5 - - - -

K. pneumoniae 0 16.8 22.8 15.6 2.4 27.7 7.2 3.6 26.5 20.4 10.8 20.4 31.3 - - - -

P. aeruginosa 26.6 3.3 5 61.6 1.6 - 6.6 20.0 48.3 - - 65.0 - - - - -

Enterobacter spp - 15.6 - 31.2 25.0 - - - - - - 53.1 3.1 18.7 62.5 28.1 9.3

Citrobacter 0 21.0 47.3 5.2 - 26.3 0 1.6 10.5 15.7 36.8 10.5 15.7 - - - -

P. mirabilis 0 11.1 0 5.5 0 38.8 - 0 0 0 5.5 11.1 50.0 - - - -

E. faecalis - 25.0 0 33.3 - 8.3 - - - - - 41.6 - 25.0 50.0 25.0 8.3

S. agalactiae - 25.0 0 0 - - - - - - - 8.3 8.3 0 66.6 41.6 8.3

Pseudomonas spp. 37.5 - 0 75.0 - - 12.5 - 37.5 - - 87.5 - - - - -

S. aureus  - 0 0 0 - - - - - - - 0 - 0 0 0 57.1

Acinetobacter - 14.2 14.2 57.1 - 57.1 42.8 42.8 42.8 42.8 14.2 57.1 57.1 - - - -

Other 0 10.5 10.5 21.0 5.2 15.7 0 5.2 5.2 10.5 15.7 36.8 36.8 - - - 21.0

AMK: Amikacin, AMP: Ampicillin, AMC: Amoxicillin clavulanic acid, GEN: Gentamicin, LVX: Levofloxacin, NIT: Nitrofurantoin, TZP: Piperacillin tazobactam, 
CTX: Cefotaxime, CAZ: Ceftazidime, SFR: Cefuroxime, CEF: Cephalothin, CIP: Ciprofloxacin, SXT: Trimethoprim- sulfamethoxazole, STR: Streptomycin,  
TET: Tetracycline, ERY: Erythromycin, PEN: Penicillin

Table 3. The types and antibiotic resistance rates of uropathogens isolated from ward patients (%)

BACTERIA AMK AMP AMC GEN LVX NIT TZP CTX CAZ SFR CEF CIP SXT STR TET ERY PEN

E. coli 2.1 23.5 24.0 37.4 3.7 8.5 3.2 17.1 39.0 19.7 29.4 65.2 58.2 - - - -

K. pneumoniae 0 27.7 27.7 16.6 0 38.8 11.1 22.2 38.8 27.7 33.3 27.7 38.8 - - - -

P. aeruginosa 23.6 - - 57.8 0 - 2.6 15.7 57.8 - - 63.1 - - - - -

Enterobacter spp - 14.2 - 21.4 14.2 - - - - - - 42.8 - 21.4 42.8 21.4 7.1

Citrobacter 11.1 22.2 55.5 33.3 - 33.3 11.1 11.1 44.4 22.2 33.3 22.2 22.2 - - - -

P. mirabilis 0 0 0 0 0 100 - 0 0 0 0 0 33.3 - - - -

E. faecalis - 50.0 0 50.0 - 0 - - - - - 70.0 - 50.0 60.0 40.0 20.0

S. agalactiae - 0 0 0 - - - - - - - 0 - 0 0 0 0

Pseudomonas spp. 12.5 - 12.5 37.5 - - 25.0 - 25.0 - - 62.5 - - - - -

S. aureus  - 0 0 0 - - - - - - - 33.3 - 0 0 0 50.0

Acinetobacter - 33.3 33.3 33.3 - 66.6 33.3 0 66.6 0 66.6 100 66.6 - - - -

Other - 0 10.0 0 0 20.0 10.0 0 0 10.0 0 0 10.0 - - - 20.0

AMK: Amikacin, AMP: Ampicillin, AMC: Amoxicillin clavulanic acid, GEN: Gentamicin, LVX: Levofloxacin, NIT: Nitrofurantoin, TZP: Piperacillin tazobactam, 
CTX: Cefotaxime, CAZ: Ceftazidime, SFR: Cefuroxime, CEF: Cephalothin, CIP: Ciprofloxacin, SXT: Trimethoprim- sulfamethoxazole, STR: Streptomycin,  
TET: Tetracycline, ERY: Erythromycin, PEN: Penicillin

* The underlined resistance rates show a statistically significant difference when compared with the resistance rates of outpatient clinic patients (p<0.05)



The increasing antimicrobial resistance throughout the world make 
the treatment of UTIs difficult every passing day. The reasons for 
antibiotic resistance may be the improperly adjusted treatment dos-
es or frequent use of antibiotics in the treatment of various infec-
tions, as well as the acquisition of resistance in bacteria with low 
susceptibility by selection / spontaneous mutation or development 
of resistance in enteric bacteria by R plasmids responsible from mul-
tiple drug resistance (17). In previous studies, there is a discrepancy 
in antibiotic resistance rates of E. coli strains isolated from UTIs.

Ağca et al, in their study performed in two centres, reported that 
E. coli isolated from outpatient clinic patients and hospitalized pa-
tients were mostly susceptible to imipenem and amikacin, respec-
tively (7). In this study, E. coli strains showed the lowest resistance 
rate to amikacin and piperacillin tazobactam; these rates were 
0.4% and 3.6% in outpatient clinic patients and 2.1% and 3.2% 
in hospitalized patients. The low resistance rates detected for these 
antimicrobials may be attributed to the uncommon use of amika-
cin, piperacillin tazobactam and carbapenem group antibiotics in 
the empirical treatment of UTIs, and the use of these antibiotics 
only in hospitalized patients according to culture results.

Fluoroquinolones are wide spectrum antibiotics that are prescribed 
frequently for the treatment of complicated and uncomplicated 
urinary system infections; hence, resistance rates to these antibi-
otics are quite high. Various studies reported different quinolone 
resistance rates for E. coli. Yaşar and colleagues, in their study in 
which they evaluated the effects of extended spectrum beta lacta-
mase (ESBL) production on antibiotic resistance in E. coli strains, 
determined ciprofloxacin resistance as 52.2% (18). Rifaioğlu et 
al reported ciprofloxacin susceptibility in E. coli strains isolated 
from outpatient clinic patients as 15.4% and ward patients as 
40.2% (15). Ağca et al in their study performed in two centres 
found that ciprofloxacin resistance of one of the centres was 19% 
in outpatient clinic patients and 63% in ward patients, while the 
corresponding figures were 23% and 24% in the other centre (7). 

In this present study, ciprofloxacin resistance in E. coli strains in 
outpatient clinic and ward patients were 40.8% and 65.2%, re-
spectively. Resistance to levofloxacin, a third generation fluoroqui-
nolone which is commonly used in empirical treatment, was 4% 
and 3.7%, respectively.

Trimethoprim-sulfamethoxazole resistance in E. coli strains are re-
ported between 22.1% and 60% in many studies performed in our 
country (19). In this study, co-trimoxazole resistance in E. coli strains 
was 40.5% in outpatient clinic patients and 58.2% in ward patients.

The E. coli resistance rates to ampicillin, amoxicillin-clavulanate in 
the present study show a wide difference from the rates reported 
in the literature. Temiz et al. reported ampicillin and amoxicillin-
clavulanate resistance as 76.1% / 65.7% in outpatient clinic pa-
tients and 79.3% / 68.8% in hospitalized patients (13). These 
rates were 69% / 36% and 82% / 58%, respectively, in the study 
of Bayraktar et al. (20). In the present study, the resistance rates 
to ampicillin were 21.4% and 23.5% in outpatient clinic patients 
and that to amoxicillin-clavulanate were 18.4% and 24% for ward 
patients. According to these results, it should be bear in mind that 
aminopenicillins may be a good option for treatment of community 
acquired UTI caused by E. coli in our region.

An aminoglycoside derivative, gentamicin, has an important place 
in antimicrobial treatment, primarily in Gram negative infections. 
When the studies on gentamicin susceptibility in E. coli are evalu-
ated, it is observed that there is an increasing trend of resistance in 
the last ten years. Kaya et al. reported that gentamicin resistance 
in E. coli strains increased from 4% to 16% within four years; 
Kurutepe and colleagues also reported that gentamicin resistance 
in E. coli strains from outpatient clinic patients increased from 7% 
to 13.8% in a six years period (19, 21). In this study gentamicin 
resistance rates of E. coli isolates (outpatient clinic: 28.2%, ward: 
37.4%) were consistent with the increasing trend of resistance in 
the literature. This situation emphasizes the necessity of regular 
monitoring of antimicrobial susceptibility of uropathogens.
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Table 4. Antibiotic Resistance Rates of E. coli strains according to gender

  Outpatient Clinic   Ward

ANTIBIOTIC Female (%) Male (%) p value Female (%) Male (%) p value

Amikacin 0.2 0.7 0.57 4.3 1.4 0.254

Ampicillin 17.3 27.9 0.002 39.1 18.4 0.008

Amoxicillin-clavulanate 12.1 27.2 <0.001 15.2 26.9 0.117

Gentamicin 18.4 40.9 <0.001 30.4 40.4 0.294

Levofloxacin 2.8 5.3 0.15 2.1 4.2 0.98

Nitrofurantoin 3.4 9.8 0.001 13.0 7.0 0.22

Piperacillin tazobactam 2.6 4.5 0.20 4.3 2.8 0.63

Cefotaxime 6.5 18.7 <0.001 17.3 17.0 0.66

Ceftazidime 19.4 42.0 <0.001 30.4 41.8 0.01

Cefuroxime 12.6 20.8 0.005 26.0 18.4 0.29

Cephalothin 14.4 21.9 0.14 19.5 31.9 0.13

Ciprofloxacin 26.8 59.7 <0.001 60.8 66.6 0.48

Trimethoprim-sulfamethoxazole 29.2 53.0 <0.001 41.3 63.1 0.01



The problem of increasing resistance is also observed in studies 
evaluating the effects of cephalosporin group antibiotics on E. 
coli. Kaya et al reported that cefuroxime resistance increased from 
9.6% to 32.1%, cefotaxime resistance from 1% to 27.5%, and 
ceftazidime resistance from 1% to 24.6% between 2000 and 2003 
(19). Among the cephalosporins included in antimicrobial suscep-
tibility test, E. coli strains isolated in the present study exhibited 
higher rates of resistance to ceftazidime, compared to literature 
(outpatient clinic: 28.9%, ward: 39%). Cefuroxime and cefotaxime 
resistance rates were consistent with the results of other studies 
(Table 2-3).

In comparison of the resistance rates of E. coli strains isolated 
from UTI between female and male patients, it was found that 
male patients had a higher resistance to numerous antibiotics. 
Linhares et al, in their ten-year surveillance study determined that 
strains isolated from male patients were more resistant to fluoro-
quinolones, penicillin, nitrofurantoin and to first and second gen-
eration cephalosporins (22). Another surveillance study in USA 
and Canada reported that ciprofloxacin, levofloxacin and trime-
thoprim-sulfamethoxazole resistance was higher in males (23). Mc 
Gregor et al, in their study in which they evaluated sex- and age- 
specific antibiotic resistance patterns found that E. coli isolated 
from male patients was more resistance to ampicillin, amoxicillin-
clavulanate, ciprofloxacin and nitrofurantoin (24). In this study, 
ampicillin, amoxicillin-clavulanate, gentamicin, nitrofurantoin, ce-
fotaxime, ceftazidime, cefuroxime, ciprofloxacin and trimethoprim 
sulfamethoxazole resistance was statistically significantly higher in 
male outpatient clinic patients compared to that in females. While 
ampicillin resistance was higher in female hospitalized patients, 
ceftazidime and trimethoprim-sulfamethoxazole resistance was 
higher in males.

In the present study, amikacin, levofloxacin and piperacillin tazo-
bactam were the most effective antibiotics whereas trimethoprim 
sulfamethoxazole, ceftazidime and cephalothin had the highest 
resistance rates to K. pneumoniae strains, the second most com-
monly isolated microorganism in outpatient clinic patients and the 
third most commonly isolated microorganism in hospitalized pa-
tients. In the study of Abdullah and colleagues where only Klebsiel-
la isolates were investigated, amoxicillin (0.1%) and nitrofurantoin 
(15.5%) showed the lowest susceptibility, while imipenem (97.7%) 
and piperacillin tazobactam (95.7%) were reported as the most ef-
fective antibiotics (25).

In our study, when the resistance profiles of the isolated P. ae-
ruginosa strains were assessed, it was observed that ciprofloxa-
cin, gentamicin and ceftazidime resistance rates were high in both 
outpatient clinic and ward patients (Table 2-3). Our results were 
similar to the results of the study of Temiz et al, in which cip-
rofloxacin, gentamicin and ceftazidime resistance were found as 
68.1%/38.8%, 54.5%/50%, and 59%/44.4%, respectively in 
outpatient clinic and ward patients (13).

CONCLUSION

The selection of antibiotics for treatment of urinary tract infections 
is important for both treatment success and prevention of resis-
tance development. Urine culture should be performed in every 
outpatient clinic and ward patient before starting empirical treat-

ment, antibiotic susceptibility of the isolated microorganism should 
be determined and empirical treatment should be rearranged ac-
cording to antimicrobial susceptibility results. As antibiotic resis-
tance rates show variations across centres, it will be beneficial that 
every region perform surveillance studies to determine local anti-
biotic resistance rates for the development of treatment protocols.
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Swelling and Elongated Uvula with Unilateral 
Vocal Cord Paralysis after General Anesthesia
Burhan Özalp, Erdem Güven, Hülya Aydın

ABSTRACT Swelling and elongated uvula and vocal cord paralysis are very rare complications of general anesthesia. This report illustrates 
that these rare complications might occur together after general anesthesia. An adult male patient was operated for glomus 
tumor in left hand middle finger and six hours after the operation acute respiratory distress was diagnosed. There was no drug 
allergy in his medical history and breathing difficulty had not been observed after the operation which had been performed under 
general anesthesia ten years ago. Medical therapy with dexamethasone combined topical epinephrine was applied and complete 
recovery was obtained without surgery. 

Key words: Anesthesia, general, intubation, uvula, vocal cord paralysis 
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INTRODUCTION

Complications of endotracheal intubation (ETI) includes laryngeal edema, sore throat, swallowing difficulty, vocal 
cord paralysis, laryngeal ulcer, uvular edema or necrosis and infection, however both of uvular edema and vocal 
cord paralysis are very rare (1, 2). Swelling and elongated uvula may cause a life-threatening airway obstruction 
which has to be treated quickly. In this report, medical treatment of uvular edema with unilateral vocal cord paraly-
sis after general anesthesia is presented.

CASE REPORT

A 42-year-old man admitted to the Hand Surgery Unit with complaints of unbearable pain in his left middle finger, 
which aggravated by cold or by touching, continued for ten months. On his examination, the nail bed was pale and 
swollen. A hand magnetic resonance imaging (MRI) detected a radiopaque mass 3 mm in diameter under the nail 
bed. The lesion was diagnosed as a glomus tumor and an operation was suggested.

His preopreative physical status was ASA-I and his airway was assessed as Mallampati Class-I. The body-mass 
index was 23.35 kg/m2. The patient was a non-smoker and his medical history was unremarkable except an ope-
ration for acute appendectomy ten years ago.

The operation was performed under general anesthesia for one hour. No premedication was used. A 20 ga-
uge anjiocut was inserted and serum physiologic was infused throughout the surgery. Anesthesia was induced 
with fentanyl 2 μg.kg-1 i.v., propofol 2.5 mg.kg-1 (Propofol 1% Fresenius, Kabi, Australi, GmbH) in a dose of 
adequate to block verbal response. Atracurium 0.5 mg.kg-1 was administered to facilitate the orotracheal intu-
bation. A size 8.0 endotracheal tube (ETT) was used for intubation. The patient was manually ventilated and 
anesthesia was maintained with a mixture of 50% oxygen/air and 1-1.5% end-tidal sevoflurane. There was no 
important problem about anesthesia during the operation. Intubation and extubation were done without any 
difficulty but before extubation the back of throat was suctioned roughly. There was no trouble after extubation 
and the patient was comfortable in the recovery room. During the observation half an hour after the surgery 
only complaint was sore throat and no allergic reaction, no rash or respiratory distress were observed and 
vital signs were unchanged. The signs of serious airway obstruction, however, were observed, such as fear of 
death, gagging and choking at six hour after the operation. An epyglottical edema was suspected and arterial 
blood-gasses were examined at first, however, elongated and swelling uvula was observed and hoarseness was 
recognized on physical examination (Figure 1). The oxygen saturation and PCO2 were measured as 87% and 50 
mmHg, respectively. Then supplemental oxygen (2.5 L/min) via nasal canule, topical epinephrine and 8 mg. 
i.v dexamethasone were administered. The saturation improved to 98% and PCO2 decreased to 42 mmHg and 
symptomatic relaxation was obtained in one hour.



A unilateral vocal cord paralysis was diagnosed with fiber optic 
laryngoscope and it was related to hoarseness and breathless. The 
right vocal cord paralysis clinic type was assessed as cadaveric type 
and it is occurred when recurrent laryngeal nerve is damaged (Fi-
gure 2). MRI did not show any mass or tumor causing to vocal cord 
paralysis in head, neck or thorax.

The patient was hospitalized one more day and i.v. dexamethasone 
and topical epinephrine administration again at the twelve hour after 
the first medical administration. By the next day, significant sympto-
matic relief and reduction of uvular size were observed. Only comp-
laint was hoarseness and it had been kept on following two months.

DISCUSSION

Swelling and elongated uvula is a rare complication of general 
anesthesia, on the other hand, it was also reported after regional 

anesthesia (2, 3). The reasons of uvular edema such as hereditary 
angioneurotic edema, irritant inhalation and allergy except infecti-
on can also cause Quincke’s edema (4). In this case, possible rea-
sons of uvular edema are direct trauma of endotracheal tube (ETT), 
displacement of ETT then pressure on uvula or suctioning trauma. 

Vocal cord paralysis is also another rare complication of general 
anesthesia and most usually seen in children (1). Major symptoms 
of vocal cord paralysis are hoarseness and respiration difficulty. 
Possible reasons include hard intubation, malposition of the ETT, 
surgical trauma, using big size ETT or laryngeal mask, nerve tracti-
on, accompanied infection, over inflated cuff pressure on the vocal 
cord (1). These traumas might be harmful for anterior branch of 
recurrent laryngeal nerve, tube cuff pressure compress the nerve 
against the posteromedial aspect of thyroid cartilage and it might 
cause vocal cord paralysis and sometimes differential diagnosis 
between nerve injury and arytenoid dislocation needs additional 
imagine scans, especially a neck computerized tomography (5, 6).

To the best of our knowledge, while vocal cord paralysis and uvu-
lar edema after general anesthesia had been reported separately 
however cooccurrence of these complication had not been repor-
ted. Herein we present the first case complicated with vocal cord 
paralysis and uvular edema after general anesthesia. Cooccurrence 
of these complications requires a life-threatening emergency and 
carefully treatment.

Epinephrine causes bronchodil ation and decreases serous secreti-
on in upper and lower airway (4, 6). Steroids prevent to mucosal 
edema by increasing capillary permeability and also have anti-inf-
lammatory effects (6). Dexamethasone has long half-life and its 
anti-inflammatory effect is very strong and it is still essential the-
rapy for uvular edema (7). Diphenhydramine was another option, 
however, since allergic reaction was not considered, diphenhydra-
mine was not given (4, 5). When uvular edema can be related with 
drug allergic reactions after anesthesia, diphenhydramine can be 
used (7).

CONCLUSION

We conclude that ETI can be cause of life –threatening respiratory 
obstruction due to uvular edema and unilateral vocal cord paraly-
sis in rarely. Respiratory distress occurred a few hours after the 
operation is required upper airway examination. Oral examination 
simply reveals a uvular edema but if there is a suspect about vocal 
cord paralysis bronchoscopy should be done. Conservative treat-
ment can be enough for the treatment but surgery should be in 
mind if medical therapy insufficient.
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Figure 1. Swelling and elongated uvula was seen at six hour 
after general anaesthesia

Figure 2. Paralytic right vocal cord in intermediate position was 
diagnosed by fiberoptic laryngoscope
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Dissociative Identity Disorder Presenting as a 
Suicide Attempt or Drug Overdose: A Case Report
Abdullah Akpınar, Arif Demirdaş

ABSTRACT The major feature of dissociative identity disorder is the existence of at least two different identities that alternately control a 
person’s behavior. Dissociative identity disorder is known as a rare disorder due to underdiagnosis and misdiagnosis. One of the 
presenting symptoms in dissociative identity is a suicide attempt. In this case, dissociative identity disorder and overdose drug 
intake, which emerges during the treatment of depression with fluoxetine, is identified. With regard to this complex case, the is-
sues of overdose drug intake, suicide attempt, depression, antidepressant-associated suicide or side effects in dissociative disorder 
and their relations with each other will be discussed.

Key words: Dissociative identity disorder, suicide, drug intoxication
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INTRODUCTION

Dissociative identity disorder is known as a rare disorder due to its being underdiagnosed and misdiagnosed (1). 
The major feature of Dissociative Identity Disorder (DID) is the existence of at least two different identities that 
alternately control a person’s actions. DID is also strongly linked to severe experiences of early childhood trauma 
(2). Suicide attempt is one of the presenting symptom in DID (3, 4). Suicide is sometimes a complicating condition 
in psychiatric practices. Suicide rates decrease after the treatment of depression but rarely suicide emerges related 
to antidepressant treatment in patients with depression that it is generally seen in adolescents and it seems to be 
associated to bipolarity (5-8).

Adjunctive antidepressants were accepted as a treatment option for DID in clinical practice (9). Despite extensive 
use of antidepressants in clinical practice, the unfavorable effects of antidepressant on dissociative identıty has not 
been determined.

In this case we determined a dissociative identity and high dose drug intake which emerged during the fluoxetine 
therapy in treatment of depression. With the regard to this complex case, the issues of dissociative identity, high 
dose drug intake, suicide attempt, depression, antidepressant associated suicide or side effects and their relations 
will be discussed in dissociative identity disorder.

CASE REPORT

An 18 year-old student was found by her friends at the student dormitory unconscious and close to the drugs. She had 
been discharged from hospital after three days of intensive care treatment. Physical examination, laboratory tests, and 
cranial computer tomography did not reveal any pathology. She was referred to the psychiatry outpatient clinic. In her 
interview it was understood that she responded to the treatment of fluoxetine 20 mg/day, which was begun a month 
previously with major depression symptoms in the third week of treatment, and the treatment of fluoxetine 20 mg/
day was continued. She reported that she had no idea or plan for suicide before the high-dose drug intake and she did 
not know why she acted in this way. She said that before intensive care at the hospital she remembered things in a 
very confused way and like a dream, she felt she was like a child, she played with candies of various colors (probably 
drugs), and then, she ate all of the candies. She stated that she did not know why she was in the hospital when coop-
eration was built. When it was reported that she took drugs, she responded that they were candies, not drugs, and she 
stated that she was confused with this situation. Additional drug, alcohol or other material intake was not reported. No 
hypermanic or manic episode in the past was identified. No suicide history in the past or in the family was found. No 
psychiatric disorder was found in the family. It was stated in the history that there had been several months of abuse 
by a person when she was 5-6 years of age. She identified herself as more childlike and immature compared to her 
peers. No additional story related to the existence of an additional identity or other dissociative cases, was recorded 
from her. Informed consent was obtained from patients who participated in this case. The mental status examination 



found that she was conscious, cooperative, full oriented, affect and 
mood; euthymic, physiological symptoms of fatigue, lack of energy. 
Hamilton Depression Rating Scale’s was detected as 6 point. 

DISCUSSION

Dissociative identity disorders are either underdiagnosed or misdi-
agnosed secondary to the mistaken belief that dissociative disorders 
are rare (1). Sar et al. (10) found that DID constituted 6 % of pa-
tients among emergency psychiatric admissions. DID generally has 
a reported history of childhood abuse, with the frequency of sexual 
abuse being higher. Patients who have been diagnosed with DID 
frequently report chronic suicidal feelings with some attempts (11). 
In this case; the patient had sexual abuse, existence of a different 
identity (child identity was eating the candies), drug overdose due to 
child identity (appears to be a suicide) and the proper diagnosis was 
DID. Psychiatric examination of the patient revealed that she had 
a different identity, and the act was not a suicide attempt but that it 
was a drug overdose. This case leads us to suggest that patients with 
a suicide attempt or drug overdose condition might have comorbid 
dissociative experiences, which cannot be identified easily.

In the differential diagnosis, several questions come to mind with re-
gards to the case due to complication of this case’s intake overdose 
drug. Was high dose drug intake associated to antidepressants or 
a depressive condition? Was it associated to the underlying bipolar 
disorder (5-8). Was the high dose drug intake related to antidepres-
sant side effect; such as dysphoria, akathisia, anxiety, impulsiveness 
and agitation (12). It was found that major depression has begun a 
month previously in the patient, she responded to the anti-depres-
sant treatment and no side effect related to the drug emerged in this 
period. It was found that there was no suicide idea or plan before 
present situation. No evidence of bipolarity was found in the past 
or at present. The patient did not understand why she had acted in 
this way. It was evaluated that the interview was reliable. No case or 
possibility of stigmatization with relation to drug intake was found. 
The case of abuse was also detected in this case. Taking into ac-
count all of these findings, it is thought that there had been drug 
(candy) intoxication related to dissociative identity (child type) which 
emerged during the treatment of fluoxetine 20/day. 

Despite extensive use of antidepressants in the clinical practice of 
DID (10), the unfavorable effects of antidepressant on dissociative 
ıdentıty have not been determined. In only one study, dissociative 
disorder emerged following an electroconvulsive therapy during the 
depression treatment (13). Our observation (dissociative identity 
emerged during the treatment of fluoxetine) was that it might be de-
termined by coincidence or fluoxetine may have a trigger effect on 
dissociative identity in a person who has a history of sexual abuse. 
So it is difficult to make general statements about this observation.

Suicide is one of the most observed symptoms in the DID and sui-
cide rates were reported as 70-72% in DID and also the presence 
of a dissociative disorder was the strongest predictor of a suicidal 
tendency (3, 4, 11). Taking into account this case, the cases of 
suicide in DID’s should be evaluated with care, and it should be 
discussed whether the case is not a suicide but another act (like the 
act of eating candies in a child identity) appearing to be a suicide 
related to a dissociative identity. Unresolved suicide cases in DID 
consequently will be at greater risk of recurrent suicidal behavior.

CONCLUSION

This case has several important implications. Clinically, the case 
points to the risk of drug overdose due to child identity which ac-
companies dissociative identity disorders, suggesting that greater 
efforts should be made to screen for this disorder and highlighting 
the need for vigilant attention to safety issues when working with 
dissociative identity patients. With better understanding of these 
cases, it will be possible to take preventive measures and provide 
treatments towards possible repeater acts of the patient in the fu-
ture. Incorporation of this new finding into everyday (suicide with 
DID patients) emergency psychiatry practice is urgently needed.
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A Very Rare Case of a Bronchogenic Cyst Localized 
on the Scapular Region
Mahmut Güzel1, Mustafa Küçükaydın1, Olgun Kontaş2, Ali Yıkılmaz3

ABSTRACT Cutaneous bronchogenic cysts (CBC) are rare lesions that originate from the primitive tracheobronchial tree. Lesions that are 
located subcutaneously over the scapula are the rarest type of cutaneous bronchogenic cyst. This is the 14th case of cutaneous 
bronchogenic cyst in the literature. In this study, we aimed to investigate those CBC located to the scapular region and review 
the reported cutaneous bronchogenic cyst cases in the literature.
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INTRODUCTION

Cutaneous bronchogenic cysts (CBC) are rare lesions that originate from the primitive tracheobronchial tree. 
Bronchogenic cysts are generally located generally intrapulmonary; the most common extrapulmonary location is 
the mediastinum. Other extrapulmonary sites are the lingua, intra-abdominal and cutaneous regions (1). Lesions 
located subcutaneously in the capular area are the rarest type of CBC (2, 3).

We report a bronchogenic cyst localized subcutaneously in the scapular region and review its clinical properties 
and previous cases in this report.

CASE REPORT

A four-year-old boy was brought to our clinic a few months ago with a growing swelling on his back on his right 
scapula. The swelling was painless and 2 x 2 cm in dimension. All the other system examinations were normal. 
Upon USG examination the swelling was reported as a cystic lesion with a highly dense fluid content, 20 x 11 
mm in dimension and 2 mm from the epidermal surface in depth. The patient was then evaluated by CT scan. 
There was a mass, 26 x15 mm in dimension, on the right scapular region located subcutaneously close to the bone 
structures and there was no enhancement after intravenous radioopaque solution injection (Figure 1). We operated 
on the patient with a pre-diagnosis of cystic lesion. The swelling was excised through a transverse incision. The 
dimensions of the swelling were 20 x15 mm. There was a connection to the spine of scapula via a fibrotic band. 
The patient was discharged after a three-hour observation. In the histopathological examination, a pseudostrati-
fied ciliated epithelium-lined cyst wall was seen, with lymphoid cell infiltration with germinal centres under the 
epithelium (Figure 2). Thus, the swelling was reported as a bronchogenic cyst. His postoperative follow-up period 
was uneventful.

DISCUSSION

Cutaneous bronchogenic cysts are very rare masses mostly seen in childhood because of their congenital origin. 
The number of described cases of CBC in the literature is approximately 70. The most common locations for these 
lesions are neck, the suprasternal notch and presternal and scapular areas (4).

There are two main embryologic theories for the development of CBC. The primitive tracheal structures develop 
at the fifth week of gestation. The left and right mesenchymal plates of the sternum close at the ninth week. In the 
first theory it is considered that the bronchogenic cyst, which already exists, leaves the thorax during sternal clo-
sure and migrates to the cutaneous region (5). The cyst simply arises abnormally from the developing tracheal bud 
during closure of the mesenchymal plates in the other theory (6, 7). There is no connection between the cyst and 
the thoracal cavity in CBC cases, except in a few cases (3). There was a connection of the CBC to the scapula in 
two patients who had scapular CBC (2, 8). This patient is the third patient identified with a connection to scapula. 
As the lesions are mostly solitary and unconnected in most cases, the second theory (the pinch-off theory) can 



explain the formation of the cyst in most of cases. So the proper 
mechanism has not yet been determined.

There is no specific imagining method for diagnosis. Ultrasonog-
raphy may be preferred to bring out characteristics of the cyst. 
Fistulography is an alternative diagnostic tool if there is a tract. 
X-ray, CT and MRI are other imagining methods for diagnosis (9).

The pathological diagnosis can be made by the demonstration of 
one or more tracheobronchial structures in the cyst wall. Pseu-
dostratified ciliated columnar or cuboidal cells, hyaline cartilage, 
smooth muscle cells, elastic fibres, fibrous tissues, neural cells and 
seromucous glands could be seen in most cases (6, 8). The surface 
epithelium may be changed to squamous epithelium in 2% of CBC 
cases and lymphoid follicles may be seen due to chronic infections 

(8). The diagnosis in our patient was confirmed with the demon-
stration of pseudostratified ciliated columnar epithelium in the wall 
of the cyst (Figure 2).

Only 14 of 70 CBC cases were located in the scapular area. These 
cases are shown in table 1. Three of these patients were female. 
Thus it could be said that this lesion has male dominance, like 
other locations of CBC. Most of the patients were 4 years of age 
or younger. Either a growing or non-growing mass draining fluid 
is a common complaint of patients, or there may be no complaint 

Figure 1. View of cystic lesion on CT (Arrow shows the lesion)

  Table 1. Details of the scapular CBC patients in the literature

Case  Sex Age at Symptoms Histopathological findings Reference 
no  presentation  

1 Male 4 months Mass PCCE and SMC Pul and Pul (3)

2 Male 10 years Mass PCCE and lymphoid aggregates Miller and Tyler (7)

3 Male 8 months Asymptomatic NS Fraga et al. (8)

4 Male 30 months Asymptomatic NS Fraga et al. (8)

5 Male 1 year Asymptomatic NS Fraga et al. (8)

6 Male 4 years Mass PCCE, GC, SMC and mucous glands Yu et al. (14)

7 Male 46 years Growing mass PCCE, sebaceous glands, SSE and Tanita et al. (11) 
    malignant melanoma

8 Male Newborn Growing mass PCCE Tressner et al. (15)

9 Male 1 year Growing mass PCCE, GC and SMC Jona (16)

10 Male 4 years Mass SSE alternating with PCCE, GC, sebaceous Putte et al. (17) 
    glands and SMC Van der

11 Female 8 years Asymptomatic PCCE, GC and mucus secreting glands Manconi et al. (18)

12 Female 1 year Draining sinus PCCE alternating with SSE, mucous glands Özel et al. (10)

13 Female 4 years Mass, draining fluid PCCE, SMC and seromucinous glands Blanchard et al. (9)

14 Male 4 years Growing mass PCCE, lymphoid cell infiltration Current case

PCCE: Pseudostratified ciliated columnar epithelium, NS: Not specified, SMC: Smooth muscle cells, SSE: Strafied squamous epithelium, GC: Goblet cells

41Güzel et al. Bronchogenic CystErciyes Med J 2014 36(1): 40-2

Figure 2. Bronchogenic cyst. Panoramic view of surgically 
excised material (a), closer view of the epithelial lining (right) 
and connective tissue in the subepithelial layer (b), much closer 
view of the pseudostratified epithelial cells and lymphoid tissue 
beneath the epithelium (c), ciliated respiratory epithelium and 
goblet cells between the pseudostratified cylindrical epithelial 
cells (d), (Hematoxylin-eosin, x10 (a), x40 (b), x100 (c), x200 
(d), respectively)

a

c

b

d



related to this disease. Our patient suffered from a growing mass 
(Table 1).

The treatment method for CBC is surgical excision. There is a 
potential risk of infection and malignant degeneration (10, 11). 
Lymphangioma, epidermal, sebaceous and aneurysmal bone cysts 
should be considered in the differential diagnosis for CBC (6, 8, 
10, 12, 13).

It can be said, in conclusion, that bronchogenic cysts should be 
kept in mind if there is a cutaneous cystic lesion, especially in chil-
dren, and must be excised surgically.
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Use of Tornus for a Lesion That is Easily Balloon 
Crossable but No Expandible Despite High Pressure
Ahmet Temiz1, Mehmet Bostan2

ABSTRACT Coronary angiography (CAG) was performed on a 78-year-old female patient due to class III angina. A calcified critical obstruc-
tion was demonstrated in the right coronary artery (RCA). An attempt at percutaneous transluminal coronary angioplasty (PTCA) 
failed to dilatate the lesion despite high balloon pressure. In a second attempt the lesion was dilatated with the balloon after 
implementing a tornus penetration device, and then a stent was implanted. A dissection occurred after the stent implantation 
and it was treated with another stent. The treatment of lesions that cannot be dilatated using conventional PTCA techniques and 
the role of the tornus penetration device in such cases are discussed.

Key words: Percutaneous transluminal coronary angioplasty, coronary artery stenosis, calcification
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INTRODUCTION

Since the first percutaneous coronary intervention (PCI) was performed, the techniques and technology available 
for the procedures developed in parallel to their difficulties. One of the most common difficulties is calcified and 
non-expandable lesions (CNELs). These lesions are usually aged, and performing PCI on them may be complicated 
by insufficient expansion of the balloon, dissection, perforation and acute occlusion (1). If expansion of the lesion 
via balloon inflation is insufficient, cutting the balloon (1, 3-5), deploying a FX miniRAIL balloon (6) and rotablation 
(1, 7) are most often used to facilitate the procedure. The tornus is a penetration device developed for chronic total 
occlusions (CTOs) (1, 8-12) and there are limited data about its use in CNELs.

The tornus device was originally developed for CTOs when the smallest available balloon failed to cross the lesion. 
In such casees the problem was an inability to cross the lesion. A large sized non-compliant balloon could cross the 
lesion easily but couldn’t dilate the lesion despite high inflation pressure. The use of tornus in this condition is not 
well studied and we report the first use of tornus in our laboratory.

CASE REPORT

A 78-year-old woman was referred to us with class III anginal chest pain and chest pain after meals. She had 
had an anterior myocardial infarction 20 months previously, which was successfully treated with streptokinase 
infusion and then stenting the left anterior descending (LAD) artery. She had a history of known hypertension 
for 10 years. She was on ramipril 10 mg, aspirin 100 mg, metoprolol 100 mg and atorvastatin 40 mg daily 
therapy. AN electrocardiogram revealed no specific abnormalities except a loss of R wave progression in leads 
V1 and V2. Echocardiography showed apical hypokinesis with an ejection fraction of 0.54, and mild aortic and 
mitral regurgitation. We planned coronary angiography for the patient and, as shown in figure 1, the coronary 
angiography revealed 99% stenosis in the proximal segment of the right coronary artery (RCA) (30–40% instent 
restenosis in mid LAD, 60% stenosis of the first diagonal ostium, 40% stenosis in the second diagonal artery 
and 30% stenosis in the obtus marginalis). We planned PCI for RCA after loading 600 mg clopidogrel and in-
travenous unfractioned heparin (100 IU per kg) lesion was crossed with 0.014 inch floppy guidewire. We used 
a 2.0x20 mm balloon first without success and then tried 2.5x20 and 2.5x12 mm non-compliant balloons at 
high inflation pressures (22 atm) but there was no change. Figure 2 illustrates a 3.25x12 mm non-compliant 
balloon at 22 atm that finally inflated. Unfortunately (as shown in figure 3) there was no change in the lesion at 
this point so we stopped the procedure and decided to use tornus at another time because it was not available 
in the moment. In the second procedure a 2.6F tornus (Asahi Intecc, Aichi, Japan) crossed the lesion easily 
with counterclockwise rotation in a few seconds and the lesion was degraded so we would be able to implant 
a stent. Figure 4 shows the vessel after using the tornus use. Next we implanted a 2.75x34 mm drug eluting 
stent at 20 atm inflation pressure. The stent was implanted with no residual stenosis but a dissection occurred 



from the proximal part of the stent to the RCA ostium. Figure 
5 illustrates the dissection. We implanted a second drug eluting 
stent (2.75x16 mm) to overcome this problem and post-dilatation 
was then applied to the overlapping stent segments and RCA 
ostium with 2.75x18 mm and 3.25x15 mm non-compliant bal-
loons. Finally we achieved Trombolysis In Myocardial Infarction 
(TIMI) III flow with no residual stenosis. Figure 6 shows the final 

angiography of the RCA. The patient was discharged from the 
hospital and at the first month followup she was free of angina.

DISCUSSION

Despite new strategies and technological developments, CNELs are 
still challenging problems. As compared with non-calcified lesions, 
the risk of complications or failure of the procedure are higher in 
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Figure 1. Right coronary angiogram at the left anterior oblique 
tube position. Arrow shows the irregularly shaped and calcified 
critical obstruction

Figure 4. Right coronary angiogram at the left anterior oblique 
tube position after penetrating the lesion with the tornus device 
before stent implantation. Arrow shows the dilatated lesion 
after tornus use

Figure 2. 3.25x12 mm non-compliant balloon inflated at 22 
atm pressure in the right coronary artery. Arrow shows the 
notch on the balloon indicative of no expansion

Figure 3. Right coronary angiogram after inflating a 3.25*12 
mm non-compliant balloon up to 22 atm pressure at the lateral 
anterior oblique tube position. Arrow shows the tight lesion 
that is not dilated



CNELs. Non-expandable lesions typically include heavy calcifica-
tion and superficial circumferential calcification, but sometimes the 
calcification may be localized (1). If the stent is deployed before dilata-
tion of the vessel it may cause stent thrombosis or restenosis due to 
insufficient expansion. The operator must be aware of the lesion’s 
characteristics. In particular, radioopacities on the scan prior to con-
trast injection are warning clues about a lesion’s expandability. Some 
investigators use intravascular ultrasound (IVUS) to further evaluate 
the calcifications. If the calcification is greater than 270˚ of vessel 
circumference they recommend the direct use of rotablation (1).

A cutting balloon, the FX MiniRAIL balloon and rotational atherec-
tomy are techniques that are used to overcome CNELs (3-7). A cut-
ting balloon consists of three microknifes and is effective in degrad-
ing plaque, but its high profile hinders its use in tortuous vessels 
(3-5). The FX MiniRAIL balloon system looks like a cutting balloon 
but it has two wires over the balloon instead of microknifes (3, 6). 
Rotablation atherectomy is mostly used in CNELs. The rotational 
atherectomy system abrades inelastic plaque inside the vessel into 
small particles. It requires a system that consists of an advancer, 
drive shaft, burr and a monitoring console (3, 7). Rotablation is the 
preferred procedure today and the European Society of Cardiology 
(ESC) guidelines recommend the use of rotablation in CNELs with 
class IC indication (2).

The tornus device was originally developed for CTOs (8-12) and 
has been used in CNELs, but data about its use in this context is 
insufficient to date, so its level of indication is class IIbC in the 
European Society of Cardiology (ESC) guidelines (2). Tornus and 
rotablation were compared in a small study regarding success rate, 
complications and procedure duration. Major and minor compli-
cations were the same but the device success rate was lower and 
procedure duration was longer with the tornus (10).

In our case we used a tornus because of availability. The lesion 
was crossed in a few seconds, balloon dilatation was successful 
after tornus use and then a stent could be implanted. Dissection 
occurred proximal to the stent and was successfully treated with 
another stent. The main shaft of the tornus is a coreless stain-
less coil, with eight wires stranded in the coil in a right-handed 
fashion (clockwise) (8). It can cross through lesions easily with a 
counterclockwise rotation along with a guidewire. It is important 
to emphasise that while rotating the tornus the guidewire must be 
fixed and must not rotate with the tornus to avoid complications 
such as spiral dissection, rupture, device failure and acute vessel 
occlusion. Although we used the tornus properly, dissection still 
occurred proximal to the stent. The best therapy for dissection is 
stenting the dissected part of the vessel, as we did in our case.

CONCLUSION

Although the tornus was primarily developed for CTOs, which are 
impossible to cross with low profile balloons, it can also be used in 
conditions where the problem is a lesion that can easily be crossed 
but still cannot be dilatated.

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

Peer-review: Externally peer-reviewed.

Authors’ contributions: Conceived and designed the experiments 
or case: AT, MB. Performed the experiments or case: AT, MB. 
Analysed the data: AT. Wrote the paper: AT, MB. All authors have 
read and approved the final manuscript.

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

45Temiz and Bostan. Support of Tornus in Percutaneous coronary interventionErciyes Med J 2014 36(1): 43-6

Figure 6. Final right coronary angiogram at the left anterior 
oblique tube position after stenting the dissection with another 
stent

Figure 5. Right coronary angiogram at the left anterior oblique 
tube position after stent implantation. Arrow shows the 
dissection in the proximal right coronary artery
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Gastrointestinal Stromal Tumor in the Stomach 
Co-Existent with Renal Cell Carcinoma
Ebubekir Gündeş1, Tevfik Küçükkartallar1, Muzaffer Haldun Çolak1, Adil Kartal1, Hacı Hasan Esen2

ABSTRACT Gastrointestinal stromal tumours (GIST) are the most common mesenchymal tumours of the gastrointestinal system (GIS). They 
may co-exist with renal cell cancers (RCC). While a couple of cases have been reported in literature, these are in the form of 
case reports. This case report presents the case of a patient with GIST in the stomach and simultaneously detected RCC. Within 
the scope of the treatment, wedge resection to the stomach and partial nephrectomy were performed. The patient, who had no 
post-op complications, was discharged on post-op day 7. Gastrointestinal stromal tumours (GIST) are the most common mes-
enchymal tumours of the gastrointestinal system (GIS). They may co-exist with renal cell cancers (RCC). While a couple of cases 
have been reported in literature, these are in the form of case reports. This case report presents the case of a patient with GIST 
in the stomach and simultaneously detected RCC. Within the scope of the treatment, wedge resection to the stomach and partial 
nephrectomy were performed. The patient, who had no post-op complications, was discharged on post-op day 7.

Key words: Gastrointestinal stromal tumour, renal cell carcinoma, synchronous development
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INTRODUCTION

Gastrointestinal stromal tumours (GIST) are generally located within a wide clinical spectrum ranging from as-
ymptomatic progressive tumours to rapidly progressive aggressive tumours. They are the most frequently seen 
gastrointestinal mesenchymal forms of malignancy (1). They comprise less than 1% of all GIS malignancies (2). 
Primary GIST cases are most frequently seen in the stomach (50–70%) (1). Most patients present between the 
5th and 7th decades (2). The main treatment for GISTs is surgery (3). RCCs account for 80–90% of adult primary 
renal tumours and for 2% of all cancer types. They are generally seen over 40 years of age (4). RCCs and GISTs 
are familial tumours and mutations in the c-MET and c-KIT proto-oncogenes are seen. Both of these have tyrosine 
kinase receptors (5). A secondary primary tumour co-existent with GIST tumours is a very rare condition. In this 
study, we aim to present the case of a simultaneous existence of GIST in the stomach and RCC alongside a review 
of the literature.

CASE REPORT

A 60-year-old female patient presented to our clinic complaining of abdominal pain. During the examination a 
palpable, painless, mobile lesion of about 8x6 cm in the epigastrium was detected. Computerized tomography 
revealed a 12x8 cm mass in the greater curvature of the stomach which had heterogeneous density with distinctive 
lobule contoured borders and no invasion into the surrounding structures, most of which had intensive contrast 
(Figure 1). Further, a solid lesion of about 4x3 cm with smooth contours was detected in the right renal lower pole 
posterior that had diffuse heterogeneous contrast involvement showing exophytic extension from the cortex to the 
surrounding. Following surgery it was seen that the patient had a smooth contoured mass of about 10x8x6 cm in 
the greater curvature of the stomach (Figure 2) and a smooth contoured mass of about 4x3 cm in the lower pole 
of the right kidney (Figure 3). Neither of the masses had invaded the surrounding tissues. A wedge resection of the 
stomach and partial nephrectomy were performed on the patient.

The stomach tumour was encapsulated and composed of spindle cells growing in the form of fascicles. Tumour 
invasion into the muscularis and serousa layer were also reported. Seventeen mitoses were counted on 50 HPF. 
Immunohistochemistry was performed by the streptavidin biotin peroxidase method. Tumour cells were positive 
for tyrosine-protein kinase Kit (c-KIT), CD34 and vimentin, but were negative for S-100 and smooth muscle actin 
(SMA). The pathological analysis of the lesion resected from the stomach revealed that it was a high-grade gastroin-
testinal stromal tumour (Figure 4a - b). Pathological analysis of the nephrectomy material revealed that it was renal 
cell cancer (Figure 5). It was seen that the surgical borders were negative for both tumours. The patient, who had 
no post-op complications, was discharged on post-op day 7 with her treatment plan organized. Imatinib 300 mg/



day was started as adjuvant therapy. Postoperatively, the patient 
continued imatinib therapy and no recurrence or metastasis was 
found in the right kidney at the twelve-month follow-up.

DISCUSSION

Mazur and Clark first coined the term GIST to refer to a distinct 
group of gastrointestinal sarcomas in 1983. Although GISTs are 
the most common mesenchymal tumours, they account for 1–3% 
of all malignancies of the gastrointestinal system (2). Primary GIST 
cases are most frequently seen in the stomach (50–70%) and small 
intestine (25–35%), colon and rectum (5–10%), mesenterium or 
omentum (7%), and the oesophagus (<5%), respectively (1). GISTs 

are mesenchymal tumours and are generally brought about by neo-
plastic mutation of Cajal intestinal cells (6). Patients with these tu-
mours present most frequently with complaints of bleeding, bowel 
obstruction, abdominal pain, and palpable mass, or these tumours 
can randomly be detected during surgical, radiological, or endo-
scopic procedures (7, 8). Our patient’s presenting symptoms were 
abdominal pain and abdominal mass.

GISTs may co-exist with colorectal cancers, prostate cancers, and 
lymphoid tissue cancers (9).

The surgical removal of the tumour is the most significance chance 
for cure in these patients. Metastasis to the lymph nodes is infre-
quent with GISTs and is seen in about 5% of patients. Therefore, 
dissection of the lymph nodes is not recommended. There is still no 
treatment protocol for adjuvant chemotherapy or radiotherapy (3). 
The effectiveness of imatinib treatment in totally resected tumours 
by surgery is a controversial issue (1, 10). Our patient had surgical 
resection. Imatinib treatment was initiated as adjuvant treatment.

Renal cell carcinoma accounts for 2% of all cancers, while it com-
prises 80% of malignant renal tumours. Its incidence in male pa-
tients is twice that in female patients (5). The patients are generally 
over 40 years of age. The most frequently detected symptoms are 
haematuria, abdominal pain, and palpable mass. Its primary treat-
ment is surgery and five year survival rate is an average of 70% (4). 
Studies in literature reported co-existence of renal cell carcinoma 
with lymphoma, colon, breast, thyroid, ovary, and stomach can-
cers (11-16).

RCCs and GISTs are familial tumours caused by mutations in the 
c-MET and c-KIT proto-oncogenes, both of which have tyrosine 
kinase receptors (5). These two tumours, however, may co-exist 
as sporadic cases. This condition has been suggested to be related 
to the potential of imatinib mesylate (Gleveec), used in the treat-
ment of gastrointestinal stromal tumours, to cause secondary tu-
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Figure 1. Abdominal computed tomography findings of gastric 
gastrointestinal stromal tumour and renal cell cancer

Figure 3. Intraoperative images of the lower pole renal mass 
(solid arrow)

Figure 2. Gross finding. Even though the size of the mass 
was 10 cm, the mass was successfully resected and retrieved 
without any breakage (GIST)



mours, especially papillary renal cell cancers (17). However, GIST 
and RCC were detected simultaneously in our case and a surgical 
procedure was performed regarding both tumours in the same ses-
sion.

CONCLUSION

GIST may also co-exist with malignancies in other organs. But its 
synchronized existence with RCC is a rare condition. Although it 
has been reported that this is related to certain mutations, multi-
centre studies with a wide scope need to be conducted on the issue.
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