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European Archives of Medical Research (Eur Arch Med Res) is 
the scientific, peerreviewed, open access publication of Health 
Sciences University, Okmeydanı Training and Research Hospital. 
The journal is a quarterly publication, published on March, June, 
September, December. The publication language of the journal 
is English.

The aim of the European Archives of Medical Research is to 
publish original research papers of the highest scientific and 
clinical value in all medical fields. Eur Arch Med Res also includes 
reviews, rare case reports, and letters to the editor that are 
related to recently published articles.

The editorial and publication processes of the journal are shaped 
in accordance with the guidelines of the International Council 
of Medical Journal Editors (ICMJE), the World Association of 
Medical Editors (WAME), the Council of Science Editors (CSE), 
the Committee on Publication Ethics (COPE), the European 
Association of Science Editors (EASE), and National Information 
Standards Organization (NISO). The journal conforms to 
the Principles of Transparency and Best Practice in Scholarly 
Publishing (doaj.org/bestpractice).

Originality, high scientific quality, and citation potential are 
the most important criteria for a manuscript to be accepted 
for publication. Manuscripts submitted for evaluation should 
not have been previously presented or already published 
in an electronic or printed medium. The journal should 
be informed of manuscripts that have been submitted to 
another journal for evaluation and rejected for publication. 
The submission of previous reviewer reports will expedite the 
evaluation process. Manuscripts that have been presented in 
a meeting should be submitted with detailed information on 
the organization, including the name, date, and location of 
the organization.

Manuscripts submitted to European Archives of Medical 
Research will go through a double-blind peer-review process. 
Each submission will be reviewed by at least two external, 
independent peer reviewers who are experts in their fields in 
order to ensure an unbiased evaluation process. The editorial 
board will invite an external and independent editor to manage 
the evaluation processes of manuscripts submitted by editors 
or by the editorial board members of the journal. The Editor in 
Chief is the final authority in the decision-making process for all 
submissions.

An approval of research protocols by the Ethics Committee 
in accordance with international agreements (World Medical 
Association Declaration of Helsinki “Ethical Principles for Medical 
Research Involving Human Subjects,” amended in October 2013, 
www.wma.net) is required for experimental, clinical, and drug 
studies and for some case reports. If required, ethics committee 
reports or an equivalent official document will be requested from 
the authors. For manuscripts concerning experimental research 
on humans, a statement should be included that shows that 
written informed consent of patients and volunteers was obtained 
following a detailed explanation of the procedures that they 

may undergo. For studies carried out on animals, the measures 
taken to prevent pain and suffering of the animals should be 
stated clearly. Information on patient consent, the name of the 
ethics committee, and the ethics committee approval number 
should also be stated in the Methods section of the manuscript. 
It is the authors’ responsibility to carefully protect the patients’ 
anonymity. For photographs that may reveal the identity of 
the patients, signed releases of the patient or of their legal 
representative should be enclosed.

All submissions are screened by a similarity detection software 
(iThenticate by CrossCheck).

In the event of alleged or suspected research misconduct, 
e.g., plagiarism, citation manipulation, and data falsification/
fabrication, the Editorial Board will follow and act in accordance 
with COPE guidelines.

Each individual listed as an author should fulfill the authorship 
criteria recommended by the International Committee of 
Medical Journal Editors 

(ICMJE - www.icmje.org). The ICMJE recommends that 
authorship be based on the following 4 criteria:

1.	 Substantial contributions to the conception or design of the 
work; or the acquisition, analysis, or interpretation of data for 
the work; AND

2.	 Drafting the work or revising it critically for important 
intellectual content; AND

3.	 Final approval of the version to be published; AND

4.	 Agreement to be accountable for all aspects of the work in 
ensuring that questions related to the accuracy or integrity 
of any part of the work are appropriately investigated and 
resolved.

In addition to being accountable for the parts of the work he/
she has done, an author should be able to identify which co-
authors are responsible for specific other parts of the work. In 
addition, authors should have confidence in the integrity of the 
contributions of their co-authors.

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

European Archives of Medical Research requires corresponding 
authors to submit a signed and scanned version of the 
authorship contribution form (available for download through 
eurarchmedres.org) during the initial submission process in 
order to act appropriately on authorship rights and to prevent 
ghost or honorary authorship. If the editorial board suspects a 
case of “gift authorship,” the submission will be rejected without 
further review. As part of the submission of the manuscript, 
the corresponding author should also send a short statement 
declaring that he/she accepts to undertake all the responsibility 
for authorship during the submission and review stages of the 
manuscript.
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European Archives of Medical Research requires and 
encourages the authors and the individuals involved in the 
evaluation process of submitted manuscripts to disclose any 
existing or potential conflicts of interests, including financial, 
consultant, and institutional, that might lead to potential bias 
or a conflict of interest. Any financial grants or other support 
received for a submitted study from individuals or institutions 
should be disclosed to the Editorial Board. To disclose a 
potential conflict of interest, the ICMJE Potential Conflict of 
Interest Disclosure Form should be filled in and submitted 
by all contributing authors. Cases of a potential conflict of 
interest of the editors, authors, or reviewers are resolved by the 
journal’s Editorial Board within the scope of COPE and ICMJE 
guidelines. 

The Editorial Board of the journal handles all appeal and 
complaint cases within the scope of COPE guidelines. In such 
cases, authors should get in direct contact with the editorial 
office regarding their appeals and complaints. When needed, an 
ombudsperson may be assigned to resolve cases that cannot be 
resolved internally. The Editor in Chief is the final authority in the 
decision-making process for all appeals and complaints.

European Archives of Medical Research requires each submission 
to be accompanied by a Copyright License Agreement (available 
for download eurarchmedres.org). When using previously 
published content, including figures, tables, or any other 
material in both print and electronic formats, authors must 
obtain permission from the copyright holder. Legal, financial 
and criminal liabilities in this regard belong to the author(s). By 
signing the Copyright License Agreement, authors agree that 
the article, if accepted for publication by the European Archives 
of Medical Research, will be licensed under a Creative Commons 
Attribution-Non Commercial 4.0 International License (CC-BY-
NC).

Statements or opinions expressed in the manuscripts published 
in European Archives of Medical Research reflect the views of 
the author(s) and not the opinions of the editors, the editorial 
board, or the publisher; the editors, the editorial board, and the 
publisher disclaim any responsibility or liability for such materials. 
The final responsibility in regard to the published content rests 
with the authors.

Statements or opinions expressed in the manuscripts published 
in European Archives of Medical Research reflect the views of 
the author(s) and not the opinions of the editors, the editorial 
board, or the publisher; the editors, the editorial board, and the 
publisher disclaim any responsibility or liability for such materials. 
The final responsibility in regard to the published content rests 
with the authors.

MANUSCRIPT PREPARATION
The manuscripts should be prepared in accordance with ICMJE-
Recommendations for the Conduct, Reporting, Editing, and 
Publication of Scholarly Work in Medical Journals (updated in 
December 2017 - http://www.icmje.org/icmje-recommendations.

pdf). Authors are required to prepare manuscripts in accordance 
with the CONSORT guidelines for randomized research 
studies, STROBE guidelines for observational original research 
studies, STARD guidelines for studies on diagnostic accuracy, 
PRISMA guidelines for systematic reviews and meta-analysis, 
ARRIVE guidelines for experimental animal studies, and TREND 
guidelines for non-randomized public behavior.

Manuscripts can only be submitted through the journal’s 
online manuscript submission and evaluation system, available 
at eurarchmedres.org. Manuscripts submitted via any other 
medium will not be evaluated.

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

Authors are required to submit the following:

Copyright Licence Agreement, Author Contributions Form, and, 
ICMJE Potential Conflict of Interest Disclosure Form (should be 
filled in by all contributing authors) during the initial submission. 
This form is available for download at eurarchmedres.org.

Preparation of the Manuscript
All manuscripts should be submitted in 12 point Times New 
Roman type with 2 line spacing.

Title page: A separate title page should be submitted with all 
submissions and this page should include:

•	 The full title of the manuscript as well as a short title (running  
head) of no more than 50 characters,

•	 Name(s), affiliations, highest academic degree(s), e-mail  
addresses, and ORCID IDs of the author(s),

•	 Grant information and detailed information on the other  
sources of support,

•	 Name, address, telephone (including the mobile phone 
number) and fax numbers, and email address of the 
corresponding  author,

•	 Acknowledgment of the individuals who contributed to the  
preparation of the manuscript but who do not fulfill the 
authorship criteria.

Abstract: An abstract should be submitted with all submissions 
except for Letters to the Editor. The abstract of Original Articles 
should be structured with subheadings (Objective, Methods, 
Results, and Conclusion). Please check Table 1 below for word 
count specifications.

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

INSTRUCTIONS TO AUTHORS
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Manuscript Types
Original Articles: This is the most important type of article since 
it provides new information based on original research. The main 
text of original articles should be structured with Introduction, 
Methods, Results, Discussion, and Conclusion subheadings. 
Please check Table 1 for the limitations for Original Articles.

Statistical analysis to support conclusions is usually necessary. 
Statistical analyses must be conducted in accordance with 
international statistical reporting standards (Altman DG, 
Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for 
contributors to medical journals. Br Med J 1983: 7; 1489-93). 
Information on statistical analyses should be provided with a 
separate subheading under the Materials and Methods section 
and the statistical software that was used during the process 
must be specified.

Units should be prepared in accordance with the International 
System of Units (SI).

Editorial Comments: Editorial comments aim to provide a 
brief critical commentary by reviewers with expertise or with 
high reputation in the topic of the research article published 
in the journal. Authors are selected and invited by the journal 
to provide such comments. Abstract, Keywords, and Tables, 
Figures, Images, and other media are not included.

Review Articles: Reviews prepared by authors who have 
extensive knowledge on a particular field and whose scientific 
background has been translated into a high volume of 
publications with a high citation potential are welcomed. These 
authors may even be invited by the journal. Reviews should 
describe, discuss, and evaluate the current level of knowledge 
of a topic in clinical practice and should guide future studies. 
The main text should contain Introduction, Clinical and Research 
Consequences, and Conclusion sections. Please check Table 1 
for the limitations for Review Articles.

Case Reports: There is limited space for case reports in the 
journal and reports on rare cases or conditions that constitute 
challenges in diagnosis and treatment, those offering new 
therapies or revealing knowledge not included in the literature, 
and interesting and educative case reports are accepted 
for publication. The text should include Introduction, Case 
Presentation, Discussion, and Conclusion subheadings. Please 
check Table 1 for the limitations for Case Reports.

Letters to the Editor: This type of manuscript discusses 
important parts, overlooked aspects, or lacking parts of a 
previously published article. Articles on subjects within the scope 
of the journal that might attract the readers’ attention, particularly 
educative cases, may also be submitted in the form of a “Letter 
to the Editor.” Readers can also present their comments on the 
published manuscripts in the form of a “Letter to the Editor.” 
Abstract, Keywords, and Tables, Figures, Images, and other 
media should not be included. The text should be unstructured. 
The manuscript that is being commented on must be properly 
cited within this manuscript.

Tables
Tables should be included in the main document, presented after 
the reference list, and they should be numbered consecutively in 
the order they are referred to within the main text. A descriptive 
title must be placed above the tables.

Abbreviations used in the tables should be defined below the 
tables by footnotes (even if they are defined within the main text). 
Tables should be created using the “insert table” command of 

the word processing software and they should be arranged 
clearly to provide easy reading. Data presented in the tables 
should not be a repetition of the data presented within the main 
text but should be supporting the main text.

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

All acronyms and abbreviations used in the manuscript should 
be defined at first use, both in the abstract and in the main text. 
The abbreviation should be provided in parentheses following 
the definition.

When a drug, product, hardware, or software program is 
mentioned within the main text, product information, including 
the name of the product, the producer of the product, and city 

INSTRUCTIONS TO AUTHORS

Table 1. Limitations for each manuscript type

Type of 
manuscript

Word 
limit

Abstract 
word limit

Reference 
limit

Table 
limit

Figure limit

Original 
Article

3500
250
(Structured)

40 6
7 or total of 
15 images

Review 
Article

5000 250 80 6
10 or total of 
20 images

Case 
Report

1000 200 15
No 
tables

10 or total of 
20 images

Letter to 
the Editor

500 No abstract 5
No 
tables

No media
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and the country of the company (including the state if in USA), 
should be provided in parentheses in the following format: 
“Discovery St PET/CT scanner (General Electric, Milwaukee, WI, 
USA)”

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

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

References
While citing publications, preference should be given to the latest, 
most up-to-date publications. If an ahead-of-print publication 
is cited, the DOI number should be provided. Authors are 
responsible for the accuracy of references. Journal titles should 
be abbreviated in accordance with the journal abbreviations in 
Index Medicus/ MEDLINE/PubMed. When there are six or fewer 
authors, all authors should be listed. If there are seven or more 
authors, the first six authors should be listed followed by “et al.” 
In the main text of the manuscript, references should be cited 
using Arabic numbers in parentheses. The reference styles for 
different types of publications are presented in the following 
examples.
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INTRODUCTION
Osteosarcoma (OS) is a malignant mesenchymal tumor associated 

with the formation of mineralized or non-mineralized bone. 

OS is the most common primary malignant bone tumor and is 

mostly seen in young adults and adolescents (1). Apoptosis is a 

genetically regulated cell death that controls the development 

of tissues by eliminating physiologically unnecessary abnormal 

cells (2). Studies focusing on genes and signals that regulate 

apoptosis play an important role in basic oncology research 

(3). Chemotherapeutics destroy tumor cells and do so primarily 

by promoting tumor cell apoptosis (4). Understanding that 

apoptosis is a gene-directed program has profound effects on 

developmental biology and tissue homeostasis (5,6). The Bcl-2 

gene family is the key regulator of apoptosis. The gene group 

containing Bcl-2 and Bcl-xL has anti-apoptotic activity. The 

second group of proteins such as Bax or Bim promotes cell death 

and has pro-apoptotic activity (7,8). Epidermal growth factor 

(EGF) is a 53-amino-acid peptide that is encoded by a 4.8 kb 

mRNA transcript from a gene that is 110 kb in length, contains 

24 exons, and is located on human chromosome 4q25. Like 

other members of this peptide family, EGF is initially synthesized 

as a prepropeptide of 1217 amino acids. Members of this family 

include pre-pro-EGF molecule, a hydrophobic signal peptide, 

and a transmembrane domain (9). EGF, which acts as a potent 

mitogenic factor that plays an important role in the growth, 

proliferation and differentiation of many countless cell types, is 

a protein that acts by binding to its receptor with high affinity.

The aim of this study was to investigate the effects of EGF on 

cell proliferation and Bcl-2 expression in the human OS model 

Saos-2 cell line at different time intervals of 1-, 3-, 24-, 48- and 

72-hour.

Cite this article as: Solmaz Avcıkurt A, Altun E. Effect of Epidermal Growth Factor on Osteosarcoma Cell 
Proliferation and Bcl-2 Gene Expression. Eur Arch Med Res 2019; 35 (4): 193-6

Objective: The aim of this study was to investigate the effects of epidermal growth factor (EGF) on osteosarcoma cell proliferation and Bcl-2 expression.

Methods: In this study, MTT test was first applied to determine the effect of EGF on cell proliferation. Twenty ng/μL EGF was added to the Saos-2 cell line and the effects 
on cell proliferation were determined after different incubation intervals. At the next experimental stage, 20 ng/mL EGF was added to the osteosarcoma cell line and 
the expression of antiapoptotic Bcl-2 was evaluated at 1-, 3-, 24-, 48- and 72-hour.

Results: A statistically significant increase in cell proliferation was observed at 3-, 24- and 72-hour after administration of 20 ng/μL EGF in the osteosarcoma cell line. 
EGF was observed to stimulate Bcl-2 expression at a dose of 20 ng/mL at 1- and 24-hour.

Conclusion: EGF; at the 3rd, 24th and 72nd hours, a statistically significant increase in cell proliferation was observed. In addition, the expression of antiapoptotic Bcl-2 
was evaluated at the 1st, 3rd, 24th, 48th and 72th hours on the EGF osteosarcoma cell line. The expression of Bcl-2 was increased at the end of the 1st and 24th hours of 
application of EGF at 20 ng/mL dose.
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METHODS
Materials

The human OS cell line Saos-2 was obtained from European 
Collection of Animal Cell Cultures. EGF was purchased from 
PeproTech. All cell culture material and materials were purchased 
from Greiner or Gibco.

Cell Culture and Epidermal Growth Factor Applications

Human OS cell line (Saos-2) cells were grown in a CO
2
 oven at 

37 °C in an atmosphere of 5% CO
2
. Fifteen ml of Dulbecco’s 

Modified Eagle Medium (DMEM) containing 10% heat inactivated 
fetal calf serum (FCS), 100 units/mL penicillin, 10 μg/mL 
streptomycin and 0.2 mM L-glutamine were used as food 
medium. Incubation was performed at 1-, 3-, 24-, 48- and 72-
hour with 20 ng/mL administration. Total RNA was isolated from 
the cells at the end of the period.

Establishment of Cytotoxicity Tests and MTT Test

When the cells grown in a 75 cm2 flask in 15 mL medium covered 
the 80-85% of flask surface, the medium was removed and the 
cells were washed twice with sterile PBS. Four mL of trypsin-
EDTA was added to the flask. It was incubated for 5 minutes in 
a CO

2
 incubator. When cells were separated from the surface, 

medium was added to neutralize trypsin-EDTA. The cells were 
precipitated by centrifugation at 1000 rpm for 5 minutes, the 
supernatant was removed and the pellet was thawed with 10 
mL of medium. The number of viable cells in the suspension 
was determined by trypan blue staining and seeded in a 96 
well plate with 5000 cells per well. DMEM medium containing 
10% FCS was added to each well to a final volume of 200 µL. 
After cell seeding was completed, the cells were incubated in 
a CO

2
 incubator for 24 hours. At the end of 24 hours, EGF was 

administered at a dose of 20 ng/mL. MTT test was performed at 
1-, 3-, 24-, 48- and 72-hour, and absorbance was taken at 550 
nm. The MTT method is based on the ability of viable cells to 
transform MTT (a tetrazolium salt) into formazan crystals. It is 
one of the most commonly used methods for measuring cell 
cytotoxicity, proliferation and viability. According to this method, 
after the desired incubation period (1-, 3-, 24-, 48- and 72-hour), 

the stock MTT solution is added to the medium where the final 
concentration determined as a result of the optimization is 0.5 
mg/mL and it is incubated for 4 hours at 37 °C in a medium 
containing 5% CO

2
. At the end of the incubation, the medium 

containing MTT solution is discarded, the crystals are dissolved 
with isopropanol containing 0.004 M HCl and absorbance is 
taken at 550 nm wavelength with UV spectrophotometer.

cDNA Synthesis

Total RNA isolation was performed using RNeasy total RNA 
isolation kit (Qiagen). cDNA synthesis was performed from the 
isolated total RNA. Briefly, 1 μL random primer and 1 μg total 
RNA was mixed. Distilled water was added to complete the final 
volume to 10 μL. This mixture was incubated for 10 minutes at 
70 °C and then on ice, 5 × Moloney murine leukaemia virus 
(MMLV) buffer, dNTP mixture (10 mM each; dATP, dGTP, dTTP and 
dCTP), RNase inhibitor (RNasin) and MMLV reverse transcriptase 
enzyme was added and incubated at 42 °C for 50 minutes. The 
synthesized cDNAs were stored in the refrigerator at -20 °C.

Realtime Polymerase Chain Reaction 

These studies were performed using the applied biosystems 7500 
fast instrument. Five µL master mix, 1 µL cDNA, 100 ng/µL 0.5 µL 
forward and reverse primers, 3 µL distilled H2O were mixed and 
final volume was completed to 10 µL. Each cDNA was studied 
with Bcl-2 and β-2-microglobulin genes for normalization with at 
least three replicates.

Statistical Analysis

Mean MTT test results and standard deviations were obtained. 
The absorbance values obtained at each hour were compared 
with their control group using the Student’s t-test. P≤0.05 was 
considered statistically significant. Livak method was applied to 
evaluate realtime polymerase chain reaction test results. Each of 
the CT values obtained for the Bcl-2 gene was subtracted from 
the mean of the human β-2-microglobulin gene and a base-2 
log square was obtained. The results were divided by the control 
group and obtained multiples of 1 was statistically evaluated 
by Minitab (One-way ANOVA). P≤0.05 values were considered 
significant. Ethical permission is not required in this study since 
as only cell viability was evaluated in cell culture.

 Solmaz Avcıkurt and Altun. Epidermal Growth Factor, Bcl-2 Gene Expression

Table 1. Mean and standard deviations of absorbance values at 1-, 3-, 24-, 48- and 72-hour of MTT test, and p values (each test 
group was compared with the control in its own hour interval)

Group NK
(1-h)

EGF
(1-h)

NK
(3-h)

EGF
(3-h)

NK
(24-h)

EGF
(24-h)

NK
(48-h)

EGF
(48-h)

NK
(72-h)

EGF
(72-h)

Mean 0.3451 0.4345 0.2066 0.2581 0.2183 0.357 0.2399 0.3173 0.1988 0.4175

SD 0.0394 0.0316 0.0851 0.0296 0.0384 0.0704 0.0414 0.0656 0.0322 0.0280

p - 0.040 - 0.409 - 0.040 - 0.172 - 0.01

SD: Standard deviation, EGF: Epidermal growth factor, NK: Naturel killer cell
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RESULTS
In this study, firstly, MTT test was used to determine the effect of 
EGF on cell proliferation. Twenty ng/µL EGF was added to the Saos-
2 cell line and its effects on cell proliferation were determined at 
different incubation intervals. A statistically significant increase 
in cell proliferation was observed at 3-, 24- and 72-hour (Table 1). 
At the next experimental stage, 20 ng/mL EGF was added to the 
OS cell line and expression of antiapoptotic Bcl-2 was evaluated 
at 1-, 3-, 24-, 48- and 72-hour. It was observed that EGF at a dose 
of 20 ng/mL increased Bcl-2 expression at 1- and 24-hour (Table 
2).

DISCUSSION
Cancer is the leading cause of death in the world. Some 
molecules in humans are important in the process of cancer. 
Some molecules increase cancer while others function to reduce 
it. Apoptosis is an inherited process of cell death specific to 
multicellular eukaryotic organisms. It plays a critical role in the 
destruction of cells damaged by infection, chemical damage, 
oxidative damage or radiation (10). Molecules that contribute to 
the apoptosis process contribute to cell survival or preparation 
for programmed death. The gene family involved in apoptosis 
is the Bcl-2 gene family. There are members of this family that 
prevent apoptosis (Bcl-2, BcX2, Mcl-1) and lead to apoptosis (Bax, 
Bak, Bid, Bim, Noxo, Puma). According to the equilibrium in the 
expression of these members, the cell is directed to apoptosis. 
Bcl-2, which is the first anti-apoptotic member of the Bcl-2 gene 
family, is one of the molecules that inhibit apoptosis (11). If 
there is any damage to the mechanism of apoptosis, the cells 
tend to become cancerous (12). Anti-apoptotic Bcl-2 expression 
is important in the cancer process (13). EGF acts by binding with 
EGF receptor (EGFR). Signaling with EGFR leads to cell proliferation 
and differentiation (14). Chandra et al. (15) showed that EGFR 
signaling increased proliferation and inhibited apoptosis and 
was important in maintaining the number of osteoprogenitor 
cells. In the same study, EGF treatment has been shown to 
significantly increase the number of osteoblasts by regulating 
the proportion of proliferative and apoptotic osteoprogenitor 
cells in the bone (15). This signaling increases the proliferation 

and survival of osteoprogenitor cells and consequently increases 

the formation of new bone (15). 

CONCLUSION
EGF is thought to increase the progression of various cancers 

through proliferation, invasion and induction of angiogenesis 

(16). In this study, the effects of EGF on cell proliferation in Saos-

2 cell line which is a model of human OS and the expression of 

antiapoptotic Bcl-2 were investigated. EGF significantly affected 

cell proliferation at 3-, 24- and 72-hour. EGF increased Bcl-2 

expression in the osteosarcoma cell line at 1- and 24-hour of 

administration. Regarding our results, EGF-regulated Bcl-2 

expression is found to be critical for the survival of neoplastic 

cells in the OS cell line.
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Objective: Sudden hearing loss is mostly a unilateral sensorineural hypoacusis with the highest incidence in young adults. The aim of this study was to determine the 
differences in homocysteine and serological marker levels in sudden sensorineural hearing loss and to define the importance of these markers in diagnosis.

Methods: After audiological examination, 52 patients were considered as having sudden hearing loss. Serological markers (C3, C4, anti-streptolysin-O, C-reactive protein, 
rheumatoid factor) and homocysteine were examined. The patients were divided into two groups, as patients above and below 40 years of age. Statistical analysis was 
performed using SPSS version 15 software. P values less than 0.05 were considered statistically significant.

Results: Fifty-two patients were included in the study, and the study group consisted of 33 men and 19 women. The mean age was 43.5 years and the age range was 
14-82 years. According to the survey results, 63% of the patients had higher than normal homocysteine levels. It was observed that 60.8% of homocysteine levels were 
increased in patients below 40 years of age and 69% in patients over 40 years of age. There was no statistically significant difference between the two groups (p=0.49). 
In the evaluation of immunological serological markers, no parameter was observed except for C3c. Fifty-four percent of all patients were considered to have a C3c 
parameter below normal limits. C3c levels were decreased in 52% of patients below 40 years of age and 55% of patients over 40 years of age. There was no statistically 
significant difference between the two groups (p=0.31).

Conclusion: It is thought that microvascular and immunological pathogenesis develops in sudden hearing loss. Homocysteine and C3 levels are valuable but age-
related parameters following diagnosis and treatment.

Keywords: Sudden sensorineural hearing loss, homocysteine, serology, prognosis

INTRODUCTION 
Sudden hearing loss is a clinical condition that is frequently 

idiopathic and develops in the last 3 days. It is described 

audiologically as sensorineural hearing loss of more than 30 

dB at least 3 consecutive frequencies (1). The incidence of the 

disease varies between 5-20 per 100,000 per year and peak 

incidence occurs between the ages of 41-50 years, with no 

difference between male and female genders (1-3). In addition, 

being over 40 years of age has been reported to have a negative 

effect (4). Vascular, autoimmune, infectious and intracochlear 

pathological processes have been implicated in the mechanism 

of the disease (1,2,5,6). Although all of these processes play 

different roles in the pathophysiology, their effects on the 

cochlea cannot be determined biochemically and serologically 

(5). Although vascular, autoimmune, infectious and intracochlear 

mechanisms have been held responsible, their role in the 

etiology has not been fully established. Changes in the levels 

of biochemical and serological markers provide information 

about the role of these theories in sudden hearing loss. In the 

literature, lipid profile and homocysteine were thought to play 

a role in microvascular processes (1). Similarly, in the literature, 

accompanying autoimmune diseases have been reported in 

many patients with sudden hearing loss (7,8). The treatment and 

prognosis of sudden hearing loss depends on the accuracy of the 

diagnosis of the disease (9). Diagnosis is made by audiometry 

and clinical criteria in these patients, but it cannot be supported 

by biochemical and serological tests. The aim of this study 

was to determine the changes in the levels of immunological 
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markers and acute phase reactants in sudden hearing loss and to 

determine the diagnostic value of these markers in the etiology 

of the disease.

METHODS
Serological markers and homocysteine results were evaluated 

retrospectively in patients who presented to our clinic with 

audiological and clinical diagnostic criteria of sudden hearing 

loss between 2011-2013 and had no organic cause of sudden 

hearing loss. Ethics committee approval was obtained from the 

Ethics Committee of Gülhane Training and Research Hospital 

(2012-1491-79-12/1648.3-4674). Written informed consent was 

obtained from the patients. Homocysteine and C3 parameters 

were analyzed by High-performance liquid chromatography 

(Shimadzu, HPLC, Kyoto, Japan). Laboratory reference values 

were 6-15 mmoL/L for homocysteine and 0.55-1.20 g/L for C3. 

Exclusion criteria were treatment history for current sudden 

hearing loss, sudden hearing loss due to other than idiopathic 

and acoustic trauma, steroid treatment due to comorbidities 

and other chronic diseases requiring treatment. 

After audiological examinations, serological markers [C3, C4, ASO 

(anti-streptolysin-O), C-reactive protein (CRP), rheumatoid factor 

(RF)], and homocysteine were examined in patients who were 

considered as having sudden hearing loss. Steroid treatment 

was not given to the patients in order not to affect the levels 

of markers before taking blood for the tests. After obtaining 

blood, patients were treated according to their age, body weight, 

comorbidities and clinical conditions. The patients were divided 

into two groups and the groups were defined as patients above 

and below 40 years of age, which is considered to be important 

for prognosis.

Statistical Analysis

Statistical analyses were performed using SPSS version 15.0 

(IBM, Chicago, Illinois, USA). The normality of the variables 

was analyzed by analytical methods. Descriptive analyses 

were expressed with mean for normally distributed variables. 

Resulting data were expressed as numbers and percentages. The 

proportional changes in homocysteine and C3 parameters were 

compared between groups using chi-square test. P value less 

than 0.05 was evaluated as statistically significant. 

RESULTS
Fifty-two patients were included in the study, and the study 

group consisted of 33 men and 19 women. The mean age was 

43.5 years and the age range was 14-82 years. The age-related 

data and the ratio of patients according to admission time 

are presented in Table 1. Table 2 presents the distribution of 

patients according to audiogram types. There was no history 

of trauma, co-morbidities, chronic treatment, family history of 

sudden hearing loss or previous sudden hearing loss. According 

to the results of the study, 63% of the patients had higher than 

normal homocysteine values. It was observed that homocysteine 

levels increased in 60.8% of patients below 40 years of age and 

in 69% of patients over 40 years of age. There was no statistically 

significant difference between the two groups (p=0.752) (Table 

3). In the evaluation of immunological serological markers, no 

change was observed in any parameter except C3c. In 54% of all 

patients, C3c was found to be below normal limits. C3c levels 

were decreased in 52% of patients below 40 years of age and 

55% of patients over 40 years of age. There was no statistically 

significant difference between the two groups (p=1.00) (Table 4). 

C3 values according to audiogram types are shown in Table 5.

Table 4. Number of patients with change in C3 level

<40 years 12/23 52% 

>40 years 16/29 55%

Total 28/52 54% 

Table 3. Changes of homocysteine levels according to 
audiogram types

Low 11/12 91.6%

Flat 11/15 73.3%

Total 3/6 50%

High 9/19 47%

Table 2. Data of patients according to audiogram types

<40 years >40 years Total

Low 5 (21.7%) 7 (24.1%) 12 (23%)

Flat 2 (8.6%) 13 (44.8%) 15 (28.9%)

Total 4 (17.3%) 2 (6.8%) 6 (11.5%)

High 12 (52.1%) 7 (24.1%) 19 (36.5%)

Table 1. Data about the age and admission times of the 
patients

Male (n=33) Female (n=19) Total (n=52)

Age

<40 years 15 (45.4%) 8 (42.1%) 23 (44.2%)

>40 years 18 (54.6%) 11 (57.9%) 29 (56.8%)

Admission

<7 days 19 (57.5%) 13 (68.4%) 32 (61.5%)

>7 days 14 (42.5%) 6 (31.6%) 20 (38.5%)
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DISCUSSION
The aim of this study was to evaluate the microvascular and 
autoimmune processes responsible for the ethiopathogenesis 
of sudden hearing loss by laboratory tests and to evaluate the 
diagnostic utility of changes in markers. As there are changes 
in homocysteine and C3 levels in our study, we think that they 
can be used for diagnostic purposes before treatment in patients 
with sudden hearing loss.

In the literature, both biochemical and serological acute 
phase reactants have been questioned in studies investigating 
autoimmune mechanisms in sudden hearing loss and they have 
been reported to be useful in diagnosis (2). Greco et al. (7) and 
Werneck et al. (8) reported that C3 and C4 levels decreased but 
C3b levels did not decrease. Consistent with the literature, 54% 
decrease was observed in C3 levels in our study. However, C4 
levels did not change. According to Werneck et al. (8), these 
results support viral etiology. CRP and RF levels in our study 
contradict the literature. Toubi et al. (10) and Berrocal and 
Camacho-Ramirez (11) reported that CRP and RF levels increased 
and that this supported autoimmune etiology. In our study, no 
significant increase was detected in CRP and RF levels. Although 
there are sufficient publications in the literature supporting 
serological markers, these parameters may not be clinical and 
diagnostic indicators because sudden hearing loss is based 
on multifactorial mechanisms. Considering the reasons why 
CRP and RF values were not high in our patient group, it can 
be due to small number of patients in our study. Of course, 
although immunological theory is always valid for sudden 
hearing loss, these markers may not be elevated serologically. 
This may be due to the fact that patients were not carriers of 
any additional rheumatological and immunological diseases. 
Homocysteine is an amino acid that can be monitored in serum 
and that triggers pathological processes causing prothrombosis 
and hypercoagulability (7,12). Diabetes, neural diseases and 
dyslipidemias frequently increase the level of homocysteine 
(13). The role of homocysteine in prothrombotic processes 
can be explained by cochlear vascular occlusion (1,13). Plasma 
activator inhibitor-1 protein, anticardiolipin antibodies, 
lupus anticoagulants and lipoprotein (a) are also present in 
the formation of these pathological processes, and the same 
vascular pathological processes and markers are observed in 
cardiovascular diseases (12,13). There are studies reporting 

3-times higher risk of cardiovascular disease in patients with 
bilateral sudden hearing loss, and hypercoagulability and 
thromboembolism were held accountable (13,14). Since 
63% of the patients in our study had homocysteine levels 
above the normal range and homocysteine could be used 
as a cardiovascular risk test, we think that it can be used for 
routine controls. In our study, patients with cardiac disease 
were excluded, and we considered that homocysteine may be 
an appropriate marker for microvascular ethiopathogenesis 
in patients with sudden hearing loss due to the absence of 
statistically significant differences between patients above and 
below 40 years of age, but more studies should be performed 
on this issue. The limitations of our study were the low number 
of groups, the inability to form homogeneous groups when 
patients were classified according to audiogram types, and the 
presence of diseases that could change homocysteine and C3 
levels but did not become clinically symptomatic. In addition, 
when we examined the statistical power of the study, the power 
of the study group consisting of 52 patients was 79% for C3 values 
and this power was calculated as 52.4% for homocysteine. It is 
important that the reader takes into account the power analysis 
results when evaluating the study results.

CONCLUSION
The diagnosis, treatment and follow-up of sudden hearing loss 
are based on the patient’s history, physical examination and 
audiometric tests. Biochemical and serological markers cannot 
determine treatment response and prognosis, but are used only 
as supportive findings. As levels change independent of age 
after sudden hearing loss, we believe that homocysteine and C3 
levels may be valuable parameters in diagnosis and treatment 
follow-up in sudden hearing loss with microvascular and 
immunological processes in the ethiopathogenesis. However, 
larger studies should be conducted on the changes of these 
parameters with age.
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INTRODUCTION
Ectopic pregnancy is the implantation of a blastocyst somewhere 

other than the endometrial cavity (1). It is one of the most 

important causes of mortality and morbidity in the first trimester 

(2). The incidence in all pregnancies varies between 0.5 and 2% 

(1). The incidence of ectopic pregnancy has increased in recent 

years due to the increase in the frequency of previous pelvic 

infections, increased use of intrauterine devices, increased 

incidence of pelvic inflammatory disease, and increased 

pregnancy assisted reproductive techniques (3). Early diagnosis 

and treatment of ectopic pregnancies can be made thanks to 

the fact that beta human chorionic gonodotropin (β-hCG) values 

can be routinely examined and transvaginal ultrasonography 

becomes widespread (4). Medical treatment, surgical treatment 

or wait and see method are the treatment options. Patients 

can benefit from medical treatment when the diagnosis can 

be made while the patients are hemodynamically stable and 

before rupture (5,6). Medical treatment has many advantages 

over other treatments; these include less tubal damage, lower 

cost and preservation of fertility. Single dose methotrexate 

treatment is an effective and safe medical treatment and success 

rates vary between 64% and 94% (7). Methotrexate dose may 

be repeated or surgery may be performed in patients who fail 

single dose treatment (8-11). In this study, we aimed to compare 

successful and unsuccessful patients who underwent single-dose 

methotrexate treatment for ectopic pregnancy in our hospital 

and to determine the factors affecting success.

METHODS
Our study is a retrospective case-control study involving 

patients who were treated for ectopic pregnancy in the Clinic 

of Obstetrics and Gynecology, Kanuni Sultan Süleyman Training 
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 Abstract

Objective: To investigate the efficacy of single-dose methotrexate treatment and the factors affecting its success in the treatment of ectopic pregnancy.

Methods: Ectopic pregnancy cases treated with single dose methotrexate treatment between January 2013 and December 2017 were compared as successful and 
unsuccessful. Demographic characteristics of patients, ectopic mass size, beta human chorionic gonodotropin (β-hCG) values at the beginning of treatment and at 4th 

and 7th days were evaluated.

Results: A total of 462 patients, who underwent single dose methotrexate treatment as initial ectopic pregnancy treatment, were included in the study. Single dose 
methotrexate treatment was successful in 350 patients (75.8%) and failed in 112 patients (24.2%). Serum β-hCG levels on the day of methotrexate administration, β-hCG 
values at 4th day and at 7th day, and ectopic mass size were significantly higher in the failed group (p<0.001).

Conclusion: There are a number of factors affecting the success of single dose methotrexate treatment in ectopic pregnancy in hemodynamically stable patients. The 
most important of these are ectopic mass size and initial β-hCG value.
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and Research Hospital between January 2013 and December 
2017. After the approval of the ethics committee, the records 
of 461 patients who were hospitalized with ectopic pregnancy 
and who received single-dose methotrexate treatment were 
evaluated retrospectively. Diagnosis of ectopic pregnancy was 
made when serum β-hCG level >1500 mIU/mL and transvaginal 
ultrasonography failed to show intrauterine gestational sac or 
succeeded to show ectopic focus, or less than 60% increase in 
β-hCG levels in 48 hours or plateau when β-hCG level <1500 mIU/
mL, or absence of chorionic villus in pathological examination 
after dilatation curettage and/or patency of elevated β-hCG 
values despite curettage. The definite contraindications of 
methotrexate treatment were unstable hemodynamics, active 
hepatic or renal disease, and relative contraindications were 
β-hCG >10.000 mIU/mL and fetal cardiac activity. A single dose 
of 50 mg/m2 methotrexate was administered intramuscularly. 
Treatment was considered successful if β-hCG levels decreased 
by more than 15% between the 4th and 7th days of treatment 
and the serum β-hCG levels decreased below 5 mIU/mL at 
weekly follow-up. Patients who had an increase in serum β-hCG 
concentration, less than 15% decrease on the 7th day of treatment 
or rupture were treated with a second dose of methotrexate or 
surgical treatment. Treatment was considered to be unsuccessful 
in patients who required surgery or second dose methotrexate.

Statistical Analysis

Statistical analyzes were performed using the Statistical Package 
for Social Sciences 20.0 (SPSS Inc., Chicago, IL, USA) program. The 
distribution of the data was evaluated by Kolmogorov-Smirnov 
test. Descriptive statistical methods (mean, standard deviation) 
as well as independent t-test were used for the comparison of 
the normally distributed data. Results were evaluated at p<0.05 
level of significance. In ROC analysis, serum β-hCG levels and 
cut-off values, sensitivity and specificity were determined for 
methotrexate success at the 1st, 4th and 7th days.

RESULTS
A total of 462 patients who were diagnosed as ectopic pregnancy 
between January 2013 and December 2017 and treated with 
single dose methotrexate as initial treatment were included in 
the study. Single dose methotrexate treatment was successful in 
350 (75.8%) patients, but failed in 112 (24.2%) patients and the 
second dose methotrexate or surgical treatment was applied in 
these patients.

Table 1 shows a comparison of the demographic and clinical 
characteristics of successful and unsuccessful groups. There was 
no significant difference between the two groups in terms of age, 

gravida, parity, hemoglobin and hematocrit values. Serum β-hCG 

values on the day of methotrexate administration, β-hCG levels 

at the 4th and 7th day and ectopic mass size were significantly 

higher in the unsuccessful group (p<0.001). Figure 1 shows ROC 

analysis for methotrexate success and β-hCG levels and mass 

size. According to the ROC analysis, when the cut-off value of 

β-hCG was taken as 2.000 mIU/mL on the day of methotrexate 

administration, the sensitivity and specificity were 81% and 83%, 

respectively. When the cut-off value of β-hCG was taken as 2.500 

mIU/mL at the 4th day, sensitivity was 82%, specificity was 90%, 

and when the cut-off value of β-hCG was taken as 2.100 mIU/

mL at the 7th day, sensitivity was 83%, specificity was 92%. When 

the cut-off value for ectopic mass size was calculated as 20 mm, 

the sensitivity and specificity of predicting methotrexate success 

were 75% and 56%, respectively.

Figure 1. ROC analysis of factors influencing methotrexate success

Table 1. Comparison of demographic and clinical 
characteristics of the two groups

Successful 
(n=350)

Unsuccessful 
(n=112)

p

Age 29.97±5.62 29.95±5.32 0.963

Gravida 2.90±1.54 2.81±1.60 0.593

Parity 1.19±1.07 1.13±1.08 0.624

Abortus 0.63±0.60 0.58±0.52 0.646

Gestation week 5.88±1.71 6.12±1.79 0.189

Hemoglobin (g/dL) 12.06±1.40 12.04±1.26 0.855

Hematocrit (%) 36.66±3.80 36.70±3.42 0.913

β-hCG 1 (mIU/mL) 1369.67±1013.71 3876.59±3108.21 <0.001

β-hCG 4 (mIU/mL) 1207.55±1157.48 4292.66±2718.72 <0.001

β-hCG 7 (mIU/mL) 866.70±799.39 4067.01±2314.14 <0.001

Mass size (mm) 12.97±11.53 23.35±13.03 <0.001
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DISCUSSION
In the treatment of ectopic pregnancy, wait and see method, 
medical and surgical treatment can be applied. Which of these 
methods is preferred is decided by considering the clinical and 
laboratory findings and fertility of the patient (12). In this study, 
we investigated the factors that affect the success of methotrexate 
in patients receiving single dose methotrexate treatment. With 
the early diagnosis of ectopic pregnancy cases, medical treatment 
options have started to be developed without damaging the 
tubes. Methotrexate is the most successfully used medical 
agent for this purpose. Methotrexate is a folic acid antagonist 
and inhibits the formation of tetrahydrofolate required for 
DNA, RNA and adenosine triphosphate synthesis (13). In ectopic 
pregnancies, methotrexate treatment can be administered as 
single dose or multiple doses, local or systemic. As experiences 
with methotrexate have increased, single-dose regimens have 
emerged to simplify treatment, improve compliance, and reduce 
side effects and cost. Successful results have been obtained with 
systemic administration of single dose methotrexate (14). In 
this study, all patients were initially treated with a single dose 
methotrexate protocol. Methotrexate is used as a medical agent 
in the treatment of ectopic pregnancy. The success of the drug 
is related to the clinical and laboratory findings of the patient 
(15). The definite contraindications of methotrexate treatment 
are unstable hemodynamics, active hepatic or renal disease, and 
relative contraindications are β-hCG >10.000 mIU/mL and fetal 
cardiac activity (16). Success rates of single dose methotrexate use 
range from 64% to 94% (17). Similar to the literature, the success 
rate was 75.8% in our study. There are limited publications on 
the factors that affect the success of single dose methotrexate 
treatment in ectopic pregnancy. While high serum β-hCG 
levels were found to be the only effective prognostic factor in 
a study (17), Kimiaei et al. (18) found that ectopic mass size, in 
addition to initial β-hCG level, was a factor affecting the success 
of the single-dose methotrexate treatment. In some studies, in 
addition to the high initial β-hCG level, the decrease in β-hCG 
levels at the 4th day after methotrexate treatment was suggested 
to be the most important prognostic factor in predicting success 
(19,20). In a study performed by Mungan et al. (21) it was shown 
that the location of ectopic pregnancy in tubes was important in 
determining the success of single dose methotrexate treatment. 
The success of methotrexate has been shown to be better 
in periampular ectopic pregnancies compared to periistmic 
location (21). In our study, we determined ectopic mass size 
and serum β-hCG levels as factors affecting success. We found 
that treatment success was reduced when the ectopic mass was 
over 20 mm. Serum β-hCG levels are closely related to medical 

treatment and success rates. In the study of Lipscomb et al. 

(22) β-hCG levels were significantly higher in the single-dose 

methotrexate unsuccessful group. Lipscomb et al. (22) reported 

that β-hCG at the beginning of treatment was the best prognostic 

data for predicting methotrexate success. In their study, they 

determined a success rate of 94% when the initial β-hCG level 

was below 10.000 and 75% when it was above 10.000. More 

recent publications have shown that this cut-off value is more 

effective between 2.000 and 3.000 (19). In our study, we found 

that treatment success was higher when the initial β-hCG cut-off 

value was below 2.000.

CONCLUSION
In conclusion, there are many factors affecting the success of 

single dose methotrexate treatment in ectopic pregnancy. 

The most important of these are the ectopic mass size and 

initial ß-hCG level. The patient’s fertility status, clinical and 

laboratory findings, and serum β-hCG follow-up are important 

considerations in the planning of appropriate treatment.
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INTRODUCTION
Laryngeal mask (LMA) is an airway device that can be used as 

an alternative to facial mask and tracheal intubation. Although 

there are studies showing that LMA requires less anesthesia 

compared to endotracheal intubation (1), adequate depth of 

anesthesia should be provided for proper LMA insertion. It has 

been reported that the use of propofol in induction provides 

better conditions for LMA insertion than thiopental because of its 

higher depressant effects on jaw relaxation and airway reflexes 

(2,3). However, the use of propofol alone without premedication 

may be insufficient for LMA insertion. Increasing the dose of 

propofol to ensure proper conditions increases the incidence 

of undesirable effects such as cardiac depressant effects (4,5). 

Lidocaine is an agent that can be used both topically and 

intravenously because of its dose-dependent suppressing effects 

on cardiovascular responses and cough reflex due to intubation 

and LMA insertion (6,7). In addition, lidocaine use has been 

reported to cause a decrease in the incidence of laryngospasm 

(8). There are studies showing that dexmedetomidine, a selective 

α2-receptor agonist, reduces respiratory and cardiovascular 

responses during intubation and extubation (9,10). In addition, 

dexmedetomidine has been reported to be a suitable agent for 

LMA insertion (11). The aim of this study was to compare the 

Objective: Laryngeal mask (LMA) is an airway device that can be used as an alternative to face mask and tracheal intubation. Different drug combinations can be 
used to ensure suitable conditions during LMA insertion. Lidocaine and dexmedetomidine are drugs that can be used to reduce hemodynamic response and suppress 
oropharyngeal reflexes during both intubation and LMA insertion. The aim of this study was to investigate the effects of lidocaine and dexmedetomidine on LMA 
insertion.

Methods: Sixty patients who were scheduled to undergo cystoscopy under general anesthesia with LMA were included in the study. Patients were randomly divided 
into two groups: Group L (those who received 1.5 mg/kg lidocaine) and Group D (those who received 1 μg/kg dexmedetomidine). Number of attempts of LMA insertion, 
ease of LMA insertion, mouth opening, laryngospasm, gumming, stomach distention, limb movements and spontaneous breathing and hemodynamic parameters 
were recorded.

Results: There was no statistically significant difference between the two groups in terms of the number of attempts of LMA insertion. In the first attempt, the LMA 
insertion success rate was 70% for Group L and 73.3% for Group D. There was no statistically significant difference between the two groups in terms of mouth opening, 
laryngospasm, ease of LMA insertion, gumming, stomach distension, limb movement and spontaneous breathing. Systolic blood pressure, diastolic blood pressure, 
mean blood pressure and heart rate were statistically lower in Group D after drug administration. It was determined that the decreases in the other times were 
statistically significant compared to the baseline values after drug administration in both groups.

Conclusion: Based on the results of the present study, 1 μg/kg dexmedetomidine and 1.5 mg/kg lidocaine used before propofol induction provided similar conditions 
for LMA insertion. Dexmedetomidine has a more hypotensive effect and provides a greater reduction in heart rate than lidocaine. Furthermore, the use of lidocaine 
before propofol induction provides better hemodynamic control than dexmedetomidine.
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effects of lidocaine and dexmedetomidine on LMA insertion 
administered before propofol induction.

METHODS
This study was prepared in accordance with the Declaration of 
Helsinki. It was approved by the ethics committee and carried 
out at the Clinic of Anesthesiology and Reanimation, Taksim 
Training and Research Hospital, Ministry of Health. Written 
informed consent was obtained from all patients. The primary 
aim of this study was to investigate the effects of lidocaine 
and dexmedetomidine administered before induction on 
LMA insertion quality in patients undergoing cystoscopy. The 
secondary objective was to investigate the effects of lidocaine 
and dexmedetomidine on hemodynamic parameters. Sixty 
American Society of Anaesthesiologists (ASA) I-II patients 
aged between 40-75 years who were scheduled for cystoscopy 
under general anesthesia with LMA were included in the 
study. Patients were randomly divided into two groups: Group 
L (lidocaine-treated group) and Group D (dexmedetomidine-
treated group). Patients with ASA III and above, a history of 
bleeding diathesis, gastroesophageal reflux disease, a history of 
previous head and neck surgery, and cooperative impairment 
were excluded. Standard anesthesia monitoring including pulse 
oximetry, electrocardiography and noninvasive blood pressure 
measurement was performed to patients who were taken to 
the operating room following preoperative routine anesthesia 
preparation. Peripheral venous access was established with 20 
G cannula and 0.09% NaCl infusion was started at 2.0 mL/kg/h. 
Following preoxygenation, 1.5 mg/kg intravenous (IV) lidocaine 
diluted with 20 mL saline was administered to Group L and 1 
mcg/kg IV dexmedetomidine diluted with 20 mL saline was 
administered to Group D within 2 minutes. Anesthesia was 
then induced with 2.5 mg/kg propofol and 1 mcg/kg fentanyl. 
Neuromuscular blocking agent was not used for muscle 
relaxation. The first trial was performed for LMA insertion 90 
seconds after anesthesia induction. Lubricant gel was used for 
LMA insertion. Following LMA insertion, the cuff was inflated 
with the recommended volumes and ventilation was confirmed 
by end-tidal carbon dioxide measurement. If the first attempt 
failed, the second trial was performed after 30 seconds of 
mask ventilation. Patients with three failed attempts were 
excluded. Anesthesia was maintained with 1.5% sevoflurane in 
mechanically ventilated patients with 45% O

2
-65% N

2
O mixture. 

All LMA insertion procedures were performed by the same 
person. Evaluations were performed by an anesthesiologist 
independent of the study. Ease of LMA insertion (easy, difficult, 
impossible), mouth opening (complete, partial, no), gag reflex 

(yes, no), stomach distention (yes, no), limb movement (yes, no), 

spontaneous breathing (yes, no) and laryngospasm (yes, no) were 

recorded. Laryngospasm was defined as the presence of stridor 

lasting more than 15 seconds and absence of a capnography 

wave in the absence of any other upper airway obstruction 

during LMA insertion. Systolic artery pressure (SAP), diastolic 

artery pressure (DAP), mean arterial pressure (MAP) and heart 

rate (HR) values were recorded at baseline, 90 seconds before 

LMA insertion and 1, 3, 5, 10 and 15 minutes after LMA insertion. 

Statistical Analysis

SPSS version 15 statistical software (SPSS Inc., Chicago, IL, USA) 

was used for statistical evaluation of the data. Descriptive 

statistics (mean, standard deviation, frequency, percentage) were 

used, and qualitative data were compared using Pearson chi-

square and Fisher’s exact tests. Mann-Whitney U test was used 

to compare the quantitative data. The Wilcoxon sign test was 

used for intragroup comparisons of quantitative data. Results 

were evaluated at 95% confidence interval and p<0.05 level of 

significance.

RESULTS
Sixty patients who underwent elective cystoscopy under 

general anesthesia with LMA were included in the study. 

Surgical procedures were completed with LMA under general 

anesthesia in all patients. None of the patients had respiratory 

complications requiring intubation. There was no statistically 

significant difference between the two groups in terms of age, 

weight, gender, ASA score and mallampati scores. Demographic 

data of the patients are presented in Table 1. No statistically 

Table 1. Demographic data [values expressed as mean ± 
standard deviation or number (%)]

Group L (n=30) Group D (n=30) p

Age (years) 56.37±8.93 55.67±9.59 0.824

Weight (kg) 74±12.2 69.87±9.64 0.088

Gender

Female 8 (26.7) 4 (13.3)
0.197

Male 22 (73.3) 26 (86.7)

ASA score

ASA I 13 (43.3) 20 (66.7)
0.069

ASA II 17 (56.7) 10 (33.3)

Mallampati score

I 15 (50) 22 (73.3)

0.077II 12 (40) 8 (26.7)

III 3 (10) 0 (0)

ASA: American Society of Anaesthesiologists
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significant difference was found between the two groups in 

terms of LMA insertion trials. LMA insertion success was 70% for 

Group L and 73.3% for Group D in the first attempt. In Group 

D, LMA insertion was performed in the third attempt in one 

patient (3.3%), and in all patients, the first and second trials 

were successful. For Group L, LMA insertion was performed 

in all patients in the first and second trials. When mouth 

opening, laryngospasm, ease of LMA insertion, gagging, gastric 

distension, limb movement and spontaneous breathing findings 

were evaluated, there was no statistically significant difference 

between the two groups (Table 2). While there was no statistically 

significant difference between the basal values of SAP, DAP and 

MAP in both groups, values were significantly lower in Group 

D compared to Group L after drug administration. When SAP, 

DAP and MAP changes of the groups were compared, it was 

seen that there were significant decreases in both groups 

compared to baseline values. Intergroup comparisons revealed a 

statistically significant decrease in all values measured after drug 
administration compared to baseline in Group L. Similarly, there 
was a statistically significant decrease in Group D compared to 
baseline values after drug administration. Significant increases 
in SAP, DAP and MAP were observed in both groups 3 minutes 
after LMA insertion. HRs were significantly lower in Group L at all 
times than in Group D (Figure 1).

DISCUSSION
Our study showed that the administration of lidocaine and 
dexmedetomidine before induction had similar effects on the 
quality of LMA insertion in patients undergoing cystoscopy, 
and that dexmedetomidine had more effect on hemodynamic 
parameters than lidocaine. Dexmedetomidine is a selective α2 
agonist with analgesic and sedative effects. There are studies 
that dexmedetomidine reduces the respiratory and circulatory 
stimuli in intubation and extubation. Wei et al. (12) reported 
that dexmedetomidine at a dose of 1 µg/kg improves intubation 
conditions in children and suppresses the hemodynamic 
response due to intubation. It has also been reported that 
dexmedetomidine at a dose of 0.6 µg/kg significantly reduces 
hemodynamic responses to laryngoscopy and endotracheal 
intubation in patients undergoing thyroid surgery (13). It has 
been shown that dexmedetomidine at a dose of 1 µg/kg given 30 
seconds before propofol induction provides optimum conditions 
for LMA insertion at 90 seconds after induction and that 
propofol-dexmedetomidine combination is more effective on 
LMA insertion than the propofol-fentanyl combination (11). In 
addition, there are also studies showing that dexmedetomidine 
facilitates LMA insertion and reduces propofol requirement (14). 
Similarly, there are studies examining the effects of lidocaine on 
intubation and LMA insertion. Kocamanoglu et al. (15) reported 
that both IV and topical lidocaine limited the hemodynamic 
response in laryngoscopy and endotracheal intubation. 
Hashemian et al. (16) reported that the combination of fentanyl 
and lidocaine is more effective than the use of fentanyl alone 
to prevent hemodynamic response due to intubation. In their 
study examining the effects of lidocaine on LMA insertion, 
Baik et al. (17) detected that 1.5 mg/kg dose of lidocaine did 
not make hemodynamic changes, although the incidence of 
cough, gagging and laryngospasm was found to be decreased 
compared to the control group. In our study, similar rates were 
observed in the incidence of gagging and laryngospasm in both 
groups. These low rates indicate the utility of both agents in LMA 
insertion. At the same time, less hemodynamic response in the 
lidocaine group than dexmedetomidine group was consistent 
with Baik et al. (17) The authors also reported the success rate 

Table 2. Data related to laryngeal mask insertion [values 
expressed as numbers (%)]

Group L (n=30) Group D (n=30) p

Number of LMA insertion trials

1 21 (70) 22 (73.3)

0.5292 9 (30) 7 (23.3)

3 0 (0) 1 (3.3)

LMA insertion ease

Easy 19 (63.3) 24 (80)
0.152

Difficult 11 (36.7) 6 (20)

Mouth opening

Complete 17 (56.7) 21 (70)
0.284

Partial 13 (43.3) 9 (30)

Laryngospasm

No 29 (96.7) 29 (96.7)
0.754

Yes 1 (3.3) 1 (3.3)

Gagging

No 26 (86.7) 29 (96.7)
0.177

Yes 4 (13.3) 1 (3.3)

Stomach distension

No 26 (86.7) 27 (90)
0.500

Yes 4 (13.3) 3 (10)

Limb movement

No 18 (60) 16 (53.3)
0.602

Yes 12 (40) 14 (46.7)

Spontaneous breathing

No 15 (50) 11 (36.7)
0.297

Yes 15 (50) 19 (63.3)

LAM: Laryngeal mask
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of LMA insertion to be 97.5% in the lidocaine group versus the 

85% success rate in the control group. In our study, the 100% 

success rate seen in the lidocaine group after a maximum of 

two trials confirms the results of this study. Although there is no 

study comparing the effects of both agents on intubation or LMA 

insertion quality in the literature, there are studies showing that 

the use of two agents together provides better conditions. Hancı 

et al. (18) reported that dexmedetomidine-lidocaine-propofol 

combination provides better intubation conditions than 

fentanyl-lidocaine-propofol combination. In the study of Yoo et 

al. (19), 1 mg/kg dose of dexmedetomidine together with 0.5 mg/

kg lidocaine reduced propofol requirement by 38%. Similarly, 

both agents reduced the need for sevoflurane; however, it was 

reported that patients receiving dexmedetomidine had less need 

of sevoflurane than those receiving lidocaine (20).

Consistent with all these studies, both lidocaine and 

dexmedetomidine were found to be effective in LMA insertion 

in our study. After a maximum of two attempts, 100% success 

rate was achieved with lidocaine use and this rate was 96.6% 

for dexmedetomidine. The low incidence of gagging, gastric 

distension and laryngospasm with both agents indicates that 

these agents can be used safely in LMA insertion. Although 

there is no definite conclusion about the appropriate time 

for LMA insertion after propofol induction, some studies have 

reported some time periods for jaw relaxation and proper 

mouth opening. Goyagi et al. (21) studied the effect of the 

use of fentanyl on LMA insertion and they used lidocaine to 

prevent injection pain 30 seconds before propofol induction 

and reported that appropriate conditions were provided for 

LMA insertion in 90 seconds after propofol induction. Uzumcugil 

et al. (11) performed induction with propofol 30 seconds after 

injection of 1 µg/kg dexmedetomidine and reported successful 

insertion of LMA 90 seconds after induction. Similarly, Baik et 

al. (17) reported appropriate conditions for LMA insertion were 

achieved within 90 seconds after lidocaine injection during 

Figure 1. A) Variation of systolic arterial pressure of groups with time, B) Variation of diastolic arterial pressure of groups with time,  C) Variation of 
mean arterial pressure of groups with time, D) Variation of heart rate of groups with time
*p<0.05 comparison between groups
LMA: Laryngeal mask

LMA Befor 80sc LMA After 3min LMA Befor 90sc LMA After 3min LMA After 5min LMA After 10minLMA After 15minLMA After 1min

LMA Befor 90sc LMA After 3min LMA After 5min LMA After 10minLMA After 15minLMA After 1min

LMA Befor 90sc LMA After 3min LMA After 5minLMA After 10min LMA After 15minLMA After 1min

LMA After 3min LMA After 6minLMA After 10min LMA After 16min
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anesthesia induction. In all of these studies, it was concluded 
that 90 seconds is sufficient to provide ideal jaw relaxation and 
mouth opening for LMA insertion after both dexmedetomidine 
and lidocaine injection. In our study, the first LMA insertion 
trial was performed in 90 seconds after propofol in accordance 
with these studies. Consistent with the previous studies, 
we found that the jaw relaxation and mouth opening were 
appropriate for LMA insertion in 90 seconds after both propofol 
lidocaine and propofol dexmedetomidine combinations. The 
sympatholytic effect of dexmedetomidine is dominant at low 
plasma concentrations. It leads to vasodilatation by activation 
of α2 receptors in the central nervous system and vascular 
endothelial cells, resulting in a decrease in MAP and HR. At high 
concentrations, a peripheral vasoconstrictive effect occurs with 
the effect of α2 adrenoreceptor activation in vascular smooth 
muscle cells, which may lead to an increase in MAP and a 
further decrease in HR (22,23). Talke et al. (22) showed that the 
vasoconstrictive effect of dexmedetomidine continued while 
the sympatholytic effect decreased under general anesthesia. 
However, suppressing or reversing the increase in hemodynamic 
effects by the presence of concomitant comorbidity or the use of 
dexmedetomidine in combination with drugs remains unclear. 
In studies conducted on healthy volunteers, it has been reported 
that there is a 21% and 31% decrease in HR after two minutes 
dexmedetomidine infusion at a dose of 1-2 µg/kg (24). The 
same study reports an increase in MAP of 7% and 8% at these 
doses. In contrast to this finding, in our study, the hypotensive 
response seen at doses of 1 µg/kg seems to be consistent with 
the hypothesis of suppressing or reversing the hemodynamic 
effects associated with concomitant use of dexmedetomidine 
and propofol. However, although there are studies showing 
the hypotensive effect of lidocaine (25), there are also studies 
showing that it is not associated with significant hemodynamic 
changes after endotracheal intubation (26). In our study, the 
fact that dexmedetomidine had more hypotensive effect and 
lower HRs than lidocaine treated group supported the opinion 
that lidocaine may provide a more stable hemodynamics after 
dexmedetomidine after LMA insertion. The limitation of our 
study is the absence of a control group in which propofol is used 
alone. However, we thought that the use of propofol for LMA 
insertion alone would have to increase the dose (19-27), which 
may lead to undesired respiratory and hemodynamic responses.

CONCLUSION
The use of 1 µg/kg dexmedetomidine and 1.5 mg/kg lidocaine 
before propofol induction creates similar and favorable 
conditions for LMA insertion. However, dexmedetomidine used 

before propofol induction has more hypotensive effect than 

lidocaine and causes more decrease in HR. The use of lidocaine 

before propofol induction provides better hemodynamic control 

than dexmedetomidine. Controlled randomized trials with larger 

patient groups may support the results of our study.
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Objective: In this study, we aimed to investigate if the gonadotropin-releasing hormone (GnRH) agonist and antagonist have any effect on the follicle-stimulating 
hormone (FSH)-induced-growth of early antral follicles of mice, cultured in vitro, and expressing cognate receptors for FSH and GnRH. For this purpose, small antral 
follicles were isolated from mouse ovaries and randomly assigned to the groups as control, FSH only, FSH + GnRH agonist, and FSH + GnRH antagonist, and they were 
cultured for five days.

Methods: The ovaries of C57BL/6 mice (n=24), which were 21 days old, were removed after euthanasia. Small antral follicles measuring ~200μ in diameter were 
mechanically isolated after the enzymatic digestion of the ovaries with collagenase and DNase-I. The expression of FSH and GnRH receptors in these follicles was 
validated by quantitative real time-polymerase chain reaction. Isolated follicles were randomly assigned into four different groups, each consisting of 20-30 follicles: 
control, FSH only, FSH + GnRH agonist, and FSH + GnRH antagonist.

Results: The FSH treatment significantly enhanced the in vitro growth of the follicles compared to those cultured without FSH after five days of the culture period. The 
antrum formation was markedly enhanced, and cumulus-oophorus complexes were more easily visible in the FSH-treated follicles compared to control follicles. The 
mean diameters of follicles treated with the FSH + GnRH agonist or the FSH + GnRH antagonist were not significantly different from those treated with FSH only, but 
they were significantly greater than control follicles.

Conclusion: These results may suggest that the GnRH agonist and antagonist do not appear to adversely affect the FSH-induced proliferation of mitotic non-luteinizing 
granulosa cells and the growth of early antral follicles of mice in vitro.

Keywords: Antral follicle, culture, matrigel, follicle-stimulating hormone, gonadotropin-releasing hormone agonist, gonadotropin-releasing hormone antagonist
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INTRODUCTION
Our knowledge about the role of extra-pituitary gonadotropin-

releasing hormone (GnRH) and its receptors in ovarian follicle 

development in humans and other species is very restricted. 

In the mouse ovary, small antral follicles express the cognate 

receptors for GnRH and follicle-stimulating hormone (FSH) (1-

3). However, their role in FSH driven growth of these follicles 

is unknown. Previous studies showed that although systemic 

administration of GnRH agonist (GnRHa) was efficient to 

disrupt estrus cycles, it failed to inhibit follicular development, 

irrespective of the doses and injection sites (subcutaneous or 

intramuscular). Around 20% of healthy growing follicles were 

still observed during GnRHa treatment, and serum FSH levels 

were not reduced either by antagonist or agonist treatment, 

suggesting that GnRHa does not suppress follicular growth even 

beyond the gonadotropin-dependent stage in mice (4). Also, it 

might be challenging to interpret the intra-ovarian actions of 

GnRH analogs when they are administered systemically due to 

its effect on the hypothalamic-pituitary-ovarian axis. One in vitro 

study showed that GnRHa  exerts diverse actions on granulosa 

cells over the course of follicular growth. One down-regulates 

granulosa cell proliferation in immature follicles as well as 

steroidogenesis in mature follicles, and the other upregulates 

apoptosis of granulosa cells regardless of the stages of follicular 

growth (5). It is unclear whether in vitro GnRH analog treatment 

has any impact on FSH induced growth in in vitro conditions of 
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small antral follicles isolated from mice and expressing FSH and 

GnRH receptors. We aimed to address if GnRHa and antagonist 

has any effects on FSH induced in vitro growth mouse early 

antral follicles expressing cognate receptors for FSH and GnRH.

METHODS
Study Design

We designed this study to investigate in vitro conditions if GnRHa 

and antagonist treatment have any impact on FSH induced 

growth of isolated mouse early antral follicles expressing 

cognate receptors for FSH and GnRH. For this purpose, small 

antral follicles were isolated from mouse ovaries and randomly 

assigned to the groups as control, FSH only, FSH + GnRHa, and 

FSH + GnRH antagonist and cultured for five days.

Follicle Isolations from Mice

All experiments were conducted 21-day-old C57BL/6 mice. 

The Institutional Animal Care and Use Committee of İstanbul 

Aydın University Faculty of Medicine approved the protocol 

(issue number: 2015-20). Animals were euthanized by cervical 

dislocation, and ovaries were removed, minced into two or three 

fragments in pre-warmed Dulbecco modified eagle medium-F12 

(DMEM-F12) culture medium. Then the pieces were disassociated 

with collagenase, DNase-I in DMEM-F12 supplemented with 5% 

bovine serum albumin (BSA) for 30 minutes at 37 °C. Small antral 

follicles were mechanically isolated under a stereomicroscope 

(Olympus SZX12, Olympus America Inc., Center Valley, PA, USA) 

and randomly assigned to the groups to be cultured for five days.

Culture Medium Formulation 

Isolated follicles were cultured in (HEPES)-buffered DMEM-F12 

culture medium with 10% fetal bovine serum supplemented 

with and without 100 mIU/mL recombinant FSH, 3 mg/mL BSA, 

and 1% (v/v) Penicillin-G, streptomycin, amphotericin-B cocktail 

at 37 °C and 5% CO
2
 in air. GnRHa leuprolide acetate (50 ng/

mL) and antagonist cetrorelix acetate (5 ng/mL) were used at 

the concentrations that were previously shown to have in vitro 

activity on granulosa cells and ovarian tissue samples (6). 

3D Culture on Matrigel

Growth factor reduced matrigel was used in the study, we 

described previously (7). In brief, matrigel was thawed at 4 °C 

slowly, and then diluted with DMEM-F12 medium in a 1:1 ratio 

and added as 100 uL volume in each well of the 96 well culture 

plate and kept at 4 °C. Then isolated follicles were placed in one 

follicle for each well fashion and placed in the incubator. Once 

the matrigel is solidified 30 minutes after incubation, 100 uL of 

complete media was added on top of it and replenished every 
day. The images of the follicle diameter were taken every day 
using an Olympus IX71 microscope, and follicle diameter was 
measured using specialized software (Olympus DPS, USA).

Gene Expression Analysis by Quantitative Real Time-
Polymerase Chain Reaction 

RNA isolation from isolated follicles was performed by 
Quick-RNA™ MicroPrep (Zymo Research) following the 
manufacturer’s guidelines. RNA quantification was completed 
by spectrophotometric read at 260 nm by Nanodrop (Thermo 
Scientific). 1000 ng cDNA synthesis was performed by reverse 
transcription of RNA using moloney murine leukemia virus 
reverse transcriptase (Invitrogen). Light Cycler® 480 SYBR Green 
I Master (Roche) was used to quantify relative mRNA expression 
levels of GnRH-R and FSH-R genes.

Primers Used

Gene	 Sequence

GnRH-	 R	 F5’-GGCTGCCTCTTCATCCCCCT-3’

		  R	 5’-CGTTCTCAGCCGAGCTCTTGGG-3’

FSH-R	 F	 5’- ACACAACTGTGCATTCAACGG-3’

		  R	 5’-GACTTGTTGCAAATTGGATGA-3’

GAPDH	 F	 5’-ACAGTCAAGGCCGATAATGG-3’

		  R	 5’-TCTCCATGGTGGTGAAGACA-3’

Statistical Analysis

Follicle diameter is continuous data and stated as the mean ± 
standard deviation. The comparison of the groups was made 
using ANOVA and multiple comparison Tukey post hoc tests.

RESULTS
We first conducted a validation experiment to assess if the 
experimental design is appropriate to test the effects of GnRHa 
and antagonist on in vitro growth of early antral follicles in 
mice. For this purpose, small follicles that were 200-300µ in 
diameter and had antrum formation were selected for the study. 
The expression of GnRH and FSH receptor in these follicles were 
verified with quantitative real time-polymerase chain reaction 
(Figure 1).  Then, isolated follicles were randomly assigned into 
four groups: no FSH (control), FSH only, FSH + GnRHa, and FSH 
+ GnRH antagonist, each group consisting of 23-25 follicles. The 
results shown below are the mean values of three independent 
replicates of the experiments. The initial diameter of the follicles 

Yılmaz Güzel. Follicle-stimulating Hormone Induced In Vitro Growth
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at the beginning of the experiment was comparable among the 

groups (Figure 2). At the end of the culture period, the mean 

follicle size (µ) of the follicles treated with FSH was notably 

higher than their counterparts incubated without FSH (657±62 

vs. 325±30 respectively, p<0.01). Follicles treated with FSH + 

GnRHa (545±61 vs. 657±62 respectively, p>0.05) or with FSH 

+ GnRH antagonist (615±46 vs. 657±62 respectively, p>0.05) 

were not different from those treated with FSH only (Figure 2) 

in the mean of diameter. When the percentage of growth was 

compared among the groups it appeared that control follicles 

treated without FSH achieved a growth rate of 61% at the end 

of 5 day culture period, which was significantly lower compared 

those treated with FSH (204%, p<0.01), FSH + GnRHa (162%, 

p<0.01) and FSH + GnRHa (186%, p<0.01) groups. We observed 

no considerable differences between FSH, FSH + GnRHa, and 

FSH + GnRH antagonist groups in terms of follicular growth rate.

DISCUSSION
We performed this study to investigate in vitro conditions if 

GnRHa and antagonist treatment have any impact on FSH 

induced growth of isolated mouse early antral follicles expressing 

cognate receptors for FSH and GnRH.

Our results suggest that in mice, FSH-driven in vitro growth 

of small antral follicles is not adversely affected by GnRHa or 

antagonist co-treatment in vitro. It has been shown by different 

groups that mouse ovaries express the GnRH receptor (1-4). In 

rats, the comparison of GnRH receptor expression at different 

follicular stages demonstrated that these mRNA levels of the 

GnRH-R gene vary depending on follicles degree of maturation 

as well as the estrous cycle stage. While follicles in preantral and 

small antral stages and corpora lutea showed lower expression, 

Graafian and atretic follicles had the highest level of GnRH-R 

gene expression (3,8,9). In human ovary, GnRH receptors are 

localized in granulosa cells from the antral stage and in the 

corpus luteum (10). Exploring intra-ovarian actions of GnRH 
analogs is hampered by the fact that the systemic administration 
of GnRH analogs affects the hypothalamic-pituitary-ovarian axis, 

Yılmaz Güzel. Follicle-stimulating Hormone Induced In Vitro Growth

Figure 1. mRNA relative expression normalized to whole ovary
FSH: Follicle-stimulating hormone, GnRH: Gonadotropin-releasing hormone 

Figure 2. Control vs. other groups by ANOVA and posthoc test
NS: Not significant, FSH: Follicle-stimulating hormone, GnRH: 
Gonadotropin-releasing hormone 
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precluding one from investigating the sole intra-ovarian action 
of GnRH analogs on folliculogenesis. We, therefore, aimed to 
investigate the effect of GnRH analogs, namely, GnRHa leuprolide 
acetate and antagonist cetrorelix acetate on FSH driven in vitro 
growth of small antral follicles in an isolated culture that express 
FSH and GnRH receptors.

Although not conducted in human antral follicles, our data 
might be particularly important from the perspective of assisted 
reproduction in humans because controlled ovarian stimulation 
is carried out with FSH treatment together either with a GnRHa 
or antagonist. It is unknown whether GnRH analogs have any 
effect on the growth kinetics of small antral follicles that have 
not reached 2-10 mm diameter, therefore, are not visible on 
ultrasound.

Our study has several limitations as follows: First, this is an in 
vitro study on the individual culture of isolated small antral 
follicles. Therefore, the paracrine/autocrine interaction of locally 
produced growth factors in the intra-ovarian environment that 
may potentially affect or modify the actions of GnRH analogs 
cannot be assessed using this model. Second, matrigel contains 
some growth factors such as EGF, FGF, and TGF, in addition to 
its main components, extracellular matrix proteins collagen, 
laminin, and entactin, etc. They may change the response of 
the follicles to FSH with and without GnRH analogs. Third, the 
competence of these in vitro grown follicles for full growth, 
ovulation, mature oocyte yield, fertilization rate, and embryo 
development could not be assessed using this experimental 
methodology. Forth, GnRHa and antagonists were not tested 
at different concentrations. After a certain threshold level, they 
may have a different action after they bind to their cognate 
receptors in the follicle.
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INTRODUCTION
The European Hernia Society classifies primary abdominal wall 
hernias (ventral hernias) by localization and size. Epigastric 
and umbilical hernias were classified as “midline hernias” and 
spighelian and lumbar hernias were classified as “lateral hernias”. 
According to hernia size, they classified hernias into three groups 
as small (<2 cm), medium (≥2-4 cm), and large (≥4 cm) (1). 
These hernias are most commonly seen in the umbilical region, 
according to localization (2). Although most do not have any 
symptoms, umbilical hernias are often symptomatic and require 
surgical repair due to the risk of incarceration (3,4). Different 
techniques have been described in surgical repair. The first is the 
technique of approaching the fascias with interrupted sutures. 
The second and most commonly used technique is the closure of 
the fascia in a “double-breasted” fashion (5). Recurrence of 25-55% 
has been reported in both conventional methods (6-7). However, 
especially in small hernias, these methods are still preferred (5). 

In patch repair techniques (hernioplasty), prosthetic materials 
are placed with or without sutures in the defect area. These 
materials are placed on the fascia, retromuscular pre-facial area, 
or pre-peritoneal area (8). Hernia recurrence is reduced to 1% in 
hernioplasty techniques (7). Ventralex™ ST (C.R.Bard, RI, USA) is 
a patch placed intraperitoneally by the open surgical method. 
In the literature, it was reported that this patch was used safely 
in small and medium-sized abdominal wall hernias, and the 
recurrence rates were low (0-1%) (9). In this study, early results, 
complications, and recurrences of Ventralex™ ST hernia patch 
in small and medium abdominal wall hernias were discussed in 
the light of the literature.

METHODS
Sixty-five patients with small and medium abdominal wall 
hernias underwent surgery between January 2015 and March 
2017 (Figure 1). Patients under 18 years of age, patients with 
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Objective: Traditional methods commonly used in ventral hernia repair have a high recurrence rate. In patch repair, the recurrence rate is low, but there are many 
prosthetic materials. Ventralex™ ST hernia patch has small and medium sizes. We aimed to determine the results in ventral hernias.

Methods: A single-center retrospective analysis was performed. Ventral hernias <3 cm were repaired using intraperitoneal Ventralex™ ST hernia patch between January 
2015 and March 2017. Demographic characteristics, operative time, analgesic requirement, length of hospital stay, postoperative complications, and recurrences were 
recorded.

Results: A total of 65 patients with umbilical, epigastric, and trocar site hernia underwent surgery. Thirty-four patients were female, and 31 were male. According to 
the localization, 43 patients had an umbilical hernia, 16 had an epigastric hernia, and six had trocar site hernia. Hernia size was <2 cm in 35 patients and 2-3 cm in 30 
patients. The mean body mass index was 28 kg/m2. Wound infection was detected in two patients, and one patient had seroma. The mean follow-up was 17 months. 
No recurrence was observed during follow-up.

Conclusion: Ventralex™ ST hernia patch is a safe prosthetic material that can be applied by open surgical technique with low complication and recurrence rates, 
especially in small and medium-sized umbilical, epigastric and trocar site hernias.
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a hernia diameter greater than 4 cm, and American Society 
of Anesthesiologists (ASA) IV patients were excluded from the 
study. Age and gender characteristics, operative time, body mass 
index (BMI), postoperative analgesic use, length of hospital stay, 
postoperative complications, and recurrences were recorded. 
The study was initiated after approval by the ethics committee of 
our hospital. All patients in the study were informed by written 
and verbal explanations, and informed consent forms were 
obtained. All patients were operated under general anesthesia 
by two specialists working in the same clinic. Three patients 
underwent simultaneous laparoscopic cholecystectomy, and one 
patient underwent inguinal hernia surgery. Ventralex™ ST hernia 
patches of different sizes (diameter: 4.3 cm-6.4 cm) composed 
of polypropylene mesh with hydrogel barrier reinforced with 
double-sided bio-resorbable polyglactin fibers were used as 
hernia patch.

Surgical Technique

After induction of anesthesia, all patients received prophylaxis 
with a single dose of intravenous antibiotics (1 g Cefazolin 
sodium). The hernia sac was reached by transverse skin incision 
over the hernia, and the sac was exposed (Figure 2). The hernia 
sac was opened, and the hernia contents were pushed into the 
abdomen. The diameter of the defect was measured to use 
the appropriately sized patch. The hernia patch was applied to 
extend at least 2-2.5 cm in all directions from the intact edges 
of the defect. The hydrogel barrier-coated side of the patch 

was placed facing the abdomen. The polypropylene side of the 

patch was applied facing the anterior wall of the abdomen. 

Intervening tissues were prevented by pulling up the patch with 

the help of long strips on the edge of the patch (Figure 3, 4). 

Each of the hanging strips was sutured to the intact fascia with 

two 2/0 prolene sutures. The fascia was closed primarily. The 

surgery was terminated with subcutaneous and skin suturing 

(Figure 5). Drainage was not applied to any patient. The patients 

who were discharged were given oral analgesic (paracetamol 

tablet) treatment for seven days. All patients were called to the 

outpatient control one week and three weeks after the operation.

Statistical Analysis

Descriptive statistics were used to calculate percentages for 

categorical variables and mean and standard deviation values 

for continuous variables. All analyses were performed using the 

SPSS version 16.0 statistical software package (SPSS Inc., Chicago, 

IL, USA).

RESULTS
Thirty-four patients were female (52.3%), and 31 were male 

(47.7%). The mean age was 44.5 years (range=28-74). Of the 65 

patients, 43 had an umbilical hernia (66.15%), 16 had an epigastric 

hernia (24.61%), and six had trocar site hernia (9.23%). Forty-four 

patients had a BMI of >30 kg/m2 and 21 patients had a BMI of 

<30 kg/m2 (Table 1). The size of the hernia was <2 cm in 35 

Figure 1. <3 cm umbilical hernia case Figure 2. Dissection of the peritoneal sac
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patients and between 2-3 cm in 30 patients. Ventralex™ ST patch 

was applied in small size (4.3x4.3 cm) in 24 patients and medium 

size (6.4x6.4 cm) in 41 patients (Table 2). Thirty-five patients had 

ASA score I, 11 had ASA score II, and 19 had ASA score III. The 

mean operative time was 37.67 minutes (range=23-67), and 

the mean hospitalization time was 1.1 days (range=1-4). Four 

patients were hospitalized for three days for pain control. None 

of the patients needed narcotic analgesics. The mean follow-

up period of the patients was 17.23 months (range=6-30), and 

no recurrence was observed during the follow-up. Two patients 

(3.07%) developed a subcutaneous infection during follow-up. 

These patients received symptomatic treatment (Table 3).

DISCUSSION
The surgical method to be used in umbilical hernias according to 

defect diameter, which are the most common primary abdominal 

wall hernias, is controversial. Most surgeons recommend surgery 

for the treatment of these hernias, even if the defect diameter 

is small, because of the risk of incarceration and strangulation 

(10). High recurrence rates (25-55%) have been reported in 

simple suture techniques, and the Mayo technique (non-

patched treatment methods) (11). In a randomized prospective 

study by Arroya et al. (7), the recurrence rate was reported as 

1% when a patch was used in umbilical hernia repair and 11% 

when suture alone was used, and it was concluded that patch 

should be used primarily in umbilical hernia repair. In another 

study with a mean follow-up of 64 months in patients treated 

with simple sutures, hernia recurrence was reported as 54.5% 

Table 1. Patient characteristics  

Variable n

Total number of patients 65

Female/male 34/31

Mean age (years) 44.5 (28-74)

Mean body mass index (kg/m2) 32 (18-68)

Figure 3. Opening the hernia sac and sending the patch to the 
intraperitoneal area

Figure 4. Pulling the patch up from the hangers on both sides

Figure 5. Completed repair
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(12). Such high recurrence rates have led to a shift from simple 

suture techniques to patch repair techniques. Although there is 

no objective data between umbilical hernia size and treatment, 

patch repair is recommended, especially in high-risk and obese 

patients if the defect diameter is >3 cm (3,13). The real question 

here is what should be the treatment for hernia smaller than 3 

cm. The high risk of incarceration and strangulation in this type 

of hernia has led to the preference of patch repair (7,14,15). In a 

study of 100 patients with ventral/umbilical hernia smaller than 

3 cm in which Wang and Berney (16) applied a Ventralex™ patch, 

no recurrence was observed during a mean follow-up of 37.9 

months. Also, no recurrence was observed in a study by Martin 

et al. (17), including 88 cases. In our study, no recurrence was 

observed during the 17-month follow-up period. On the other 

hand, Berrevoet et al. (18) reported recurrence in five cases 

treated with intraperitoneal patch and two cases treated with 

retromuscular patch among 116 patients with umbilical hernia 

less than 3 cm that were operated with the open method. In 

a study by Tollens et al. (19) the recurrence rate was reported 

to be 8.9% at 135 months of follow-up in 135 patients treated 

with Ventralex™ for ventral hernia. This high recurrence rate 

was attributed to technical application and differences in the 

fixation of the polypropylene side to the fascia. In this study 

of Tollens, it was also observed that all patients had a uniform 

medium size (6.4x6.4 cm) patch. In our opinion, another reason 

for high recurrence was the use of a uniform patch regardless of 
the defect diameter. It has been reported in the literature that 
the patch to be applied should extend at least ≥2.5 cm from the 
edges of the defect (18). In our study, this situation was taken 
into consideration, and appropriate size patches were used by 
measuring the diameter of the defect. When we look at the 
complications in the literature, we encounter different types 
of complications as in recurrences. Complication rates vary 
between 2-11.8%, and the most common complications are 
local infections, seroma, and hematoma (20,21). In our study, 
superficial wound infection was observed in two cases, and 
seroma was observed in one case. Both cases were controlled 
with conservative follow-up and antibiotics.

CONCLUSION
In this study, it was concluded that the Ventralex™ ST patch, 
which can be applied quickly and easily with open surgery 
method in small and medium-sized abdominal wall hernias, 
could be used safely due to low complication and recurrence 
rates. Also, long-term randomized controlled trials with different 
patches are thought to contribute more to the literature. 
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Comparison of Wide Awake Local Anaesthesia No Tourniquet 
Technique with Tourniquet Application under General Anesthesia 
in Carpal Tunnel Syndrome: A Retrospective Study

Objective: Carpal tunnel syndrome is a common complaint in orthopedic practice and usually treated with surgical intervention. The aim of the study was to compare 
wide awake local anesthesia no tourniquet (WALANT) technique with general anesthesia and arm tourniquet in Carpal tunnel cases.

Methods: Fifty-two patients who underwent surgery for Carpal tunnel syndrome were retrospectively divided into two groups as WALANT technique (Group W) and 
general anesthesia with arm tourniquet (Group G). In addition to the demographic data, visual analog scale (VAS), opioid consumption, early complications, duration of 
stay in operating room (DSOR) and first analgesic need time were evaluated.

Results: When both groups were evaluated, early postoperative VAS scores, opioid consumption and DSOR were significantly lower in Group W than in Group G.

Conclusion: In conclusion, WALANT technique was associated with reduced early postoperative pain, lower DSOR and opioid consumption compared to general 
anesthesia with tourniquet method for carpal tunnel release.

Keywords: Wide awake local anesthesia no tourniquet, Carpal tunnel syndrome, general anesthesia, pain
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INTRODUCTION
Carpal tunnel syndrome, which affects 3% of the population, is 

an orthopedic condition that often requires surgical approach 

for permanent treatment (1). In fact, Carpal tunnel surgery is 

one of the most common surgical wrist procedures in the United 

States with 300,000 to 600,000 cases per year (2). Anesthesia and 

surgical techniques may vary according to surgeon preferences 

and patient-related factors (3). Despite the increasing popularity 

of local anesthetic methods, general and regional anesthesia 

techniques are still widely used (4). While elderly patients prefer 

local methods, younger patients often prefer general anesthesia 

(5). Adverse effects and complications may occur up to 25% of 

patients after Carpal tunnel surgery (5,6). Problems that may 

develop during the surgery or in the very first 24 hours include 

pain, airway obstruction, bleeding, difficulty in awakening, 

hypoxia, hypotension, hypertension, nausea and vomiting 

(5). These all could increase morbidity and reduce patient 

satisfaction. Tourniquet devices are commonly used in extremity 

surgery to reduce blood loss and create a blood-free surgical site 

(7). Though well improved so far, tourniquet techniques have 

been still complicated with pain, paresthesia, permanent and 

transient nerve injury, compartment syndrome, lymphedema, 

and arteriovenous shunt, etc. (8,9). After the misconception that 

low epinephrine concentrations lead to permanent vasospasm 

and necrosis in the digits was falsified, wide awake local 

anesthesia no tourniquet (WALANT) anesthesia technique was 

started to be applied as it minimizes bleeding without using 

tourniquet and sedation and eases the surgical intervention (10). 

Other advantages of a such wide-awake anesthesia technique 

include no need for perioperative monitoring, early ambulation, 

reduced costs and the ability to cooperate with the patient for 

active movement examination during tendon, fracture and 

ligament procedures (11,12). 
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This study aimed to compare WALANT technique with tourniquet 

application under general anesthesia in terms of postoperative 

complications and function outcomes in cases that underwent 

open release due to Carpal tunnel syndrome.

METHODS
The study was conducted per ethical standards of the 1964 

Helsinki Declaration. Medical records of 93 cases that underwent 

open release due to Carpal tunnel syndrome between January 

2015 and January 2017 was retrospectively reviewed. A total of 

41 cases were excluded due to reasons such as revision Carpal 

tunnel surgery, previous hand-wrist surgery, history of upper 

extremity malignancy, vascular insufficiency, only undergoing 

local anesthesia or regional blockade, and missing medical data 

or regular follow-up. The remaining 52 cases were classified 

by their applied anesthesia technique as Group W (WALANT 

anesthesia, n=23) and Group G (general anesthesia plus forearm 

tourniquet, n=29). All cases in Group G were administered 

propofol 2-3 mg/kg, fentanyl 2-5 µg/kg, midazolam 0.2 mg/kg 

and rocuronium 0.6 mg/kg for inducing anesthesia, which was 

afterwards maintained by N
2
O/sevoflurane via laryngeal mask. 

After a 3 minute arm elevation, an 8 cm forearm tourniquet 

supported by adequate cotton was applied such that systolic 

blood pressure was kept above 100 mmHg. Subjects in Group W 

received a 10 mL subcutaneous injection (27G needle) consisting 

of 1% lidocaine, 8.4% bicarbonate and buffered 1/100,000 

epinephrine, without the use of any sedation or tourniquet. A 

2-3 cm palmar longitudinal incision was made between thenar 

and hypothenar eminence along the axis of the 4th digit. The skin 

and subcutaneous tissue were passed with sharp dissection, and 

transverse carpal ligament was thoroughly released with no.: 15 

scalpel blade (13). All cases were applied elevation on the first 

day. Active finger movements were allowed as much as tolerated 

after two days. The subjects were followed with dressing and 

elastic bandage until removal of sutures at the end of two weeks, 

after which they were allowed to resume daily working routine. 

Both groups received intravenous paracetamol 15 mg/kg every 

8 hours for postoperative analgesia. In case of severe pain 

[visual analog scale (VAS) >3], tramadol 2 mg/kg was added 

to the analgesic regimen. Demographic characteristics, early 

postoperative complications (nausea, vomiting, airway problem, 

bleeding, hypotension, hypertension, paresthesia, nerve injury), 

VAS score at hour 24 and 72, duration of stay in operating room 

(DSOR), postoperative opioid consumption and first analgesic 

need time (FANT) were recorded.

Statistical Analysis

IBM SPSS Statistics 22 program was used for statistical analysis. 
The distribution of the data was evaluated by Kolmogorov-
Smirnov test. Descriptive statistical methods (mean, standard 
deviation) were used in the analysis. Independent Samples t-test 
was utilized for parametric values. Fisher exact test was used for 
qualitative data. P<0.05 was assessed as statistically significant. 

RESULTS
The mean age of the patients was similar between Group W 
(63.7±6.1 years) and Group G (62.7±6.2 years) (p=0.53). Female 
patients constituted the majority of cases in both groups, 
Group W (70%, n=16) and Group G (65.5%, n=19). Although the 
groups did not significantly differ in terms of operative time 
[Group W=17.26±4.90 minute (min), Group G=17.04±5.11 min; 
p=0.87], DSOR was significantly higher in Group G compared 
to that of Group W (46.48±5.49 min vs. 33.43±6.27 min, 
respectively; p=0.0001) (Table 1). Analysis of early postoperative 
pain showed that 24-hour and 72-hour VAS scores were 
significantly lower in Group W compared to those in Group G (24-
hour VAS=3.13±1.79 vs. 4.55±1.62, respectively; p

24
=0.0042 and 

72-hour VAS=2.26±0.92 vs. 3.59±0.87, respectively; p
72

=0.0001). 
FANT was longer in Group W than in Group G (282±68.27 min 
vs. 121.03±31.01 min, respectively; p=0.0001). The opioid 
consumption due to severe pain was found to be more common 

Table 1. Comparison of age, operative time, duration of stay 
in the operating room, first analgesic need time and visual 
analog scale scores between the groups

Group W
(Mean ± SD)

Group G
(Mean ± SD)

p

Age, years

OT, minutes

DSOR, minutes

VAS

(24-hour)

VAS

(72-hour)

FANT, minutes

63.74±6.08

17.26±4.90

33.43±6.27

3.13±1.79

2.26±0.92

282±68.27

62.66±6.23

17.04±5.11

46.48±5.49

4.55±1.62

3.59±0.87

121.03±31.01

0.53

0.87

0.0001*

0.0042*

0.0001*

0.0001*

OT: Operative time, DSOR: Duration of stay in the operating room, VAS: Visual 
analog scale, FANT: First analgesic need time, SD: Standard deviation, Independent 
Samples t-test, p<0.05*
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in Group G than that in Group W (27% vs. 4.3%, respectively; 

p=0.036) (Table 2).

While two cases (8.6%) developed transient paresthesia in 

Group W, a total of six cases (20.6%) in Group G experienced 

early postoperative complications, including two cases with 

paresthesia, and others with nausea, vomiting, hypertension, 

and postoperative spasm. The difference in complication rates 

was not statistically significant (p=0.27).

DISCUSSION
The most important finding of this study is the superior efficacy 

of WALANT anesthesia in early postoperative pain over general 

anesthesia plus forearm tourniquet in cases undergoing Carpal 

tunnel release procedure. Literature search did not show any 

direct comparison regarding these modalities. Nevertheless, 

Iqbal et al. (14) published a study in 2018 in which they 

randomized Carpal tunnel release cases to undergo either 

local anesthesia plus adrenaline or local anesthesia plus 

tourniquet and they found that early pain score was significantly 

higher in the latter group. Gunasagaran et al. (15) compared 

WALANT technique to local anesthesia plus tourniquet in 72 

cases with minor hand surgery and they reported lower early 

postoperative pain in subjects undergoing WALANT technique. 

Consistent with the literature, our findings may be attributed the 

prolongation of postoperative analgesic time with adrenaline 

and/or aggravation of postoperative pain level by tourniquet 

application. In a study consisting of 108 cases, Gibson (16) 

reported that addition of adrenalin to lidocaine was associated 

with increased postoperative analgesic time at the expense of 

relatively low complication rates. Consistent to that, we also 

detected WALANT technique to prolong the FANT. It may be 

speculated that epinephrine-induced vasoconstriction in tissues 

may extend the duration of action of local anesthetic agent. 

WALANT technique is becoming increasingly popular in hand 

and wrist surgery. Compared with other anesthesia methods, it 

is reported as a usually reliable, cost-effective and timesaving 

procedure (17-19). Other advantages of the technique include 

avoidance of tourniquet-related pain and other complications 

and evaluation of perioperative active movements via patient 

cooperation. Finger fracture fixation, tendon repair or transfer, 

arthrodesis, arthroplasty, release of median nerve and trigger 

finger could be performed with this technique (15). In this study, 

we performed open median nerve release with this technique. 

Though the duration of the surgery did not alter, DSOR was 

shorter than that in general anesthesia and tourniquet technique. 

Carpal tunnel release is one of the most common interventions 

in hand surgery practice. Despite being a minor surgery, it was 

reported to be complicated in up to one-fourth of cases. In 

our study, 20.6% of general anesthesia plus tourniquet group 

had early postoperative complications, including paresthesia, 

nausea, vomiting, hypertension, and bronchospasm. On the 

other hand, it was remarkable that 8.6% of WALANT group had 

transient paresthesia. The difference between the groups was 

not significant. Rozanski et al. (5) compared general, regional 

and local anesthesia in patients undergoing median nerve 

release and reported that early postoperative complications 

were found to be more common in local anesthesia than that 

in general anesthesia. The conflict with our study may be 

related with the addition of epinephrine to local anesthetic, 

varying general and local anesthetic techniques, and different 

levels of preoperative patient counseling about the conditions 

that may be encountered. Opioids are frequently used for the 

management of severe postoperative pain. In fact, the use of 

these drugs has increased in recent years. A study in the United 

States reported 142% increment of opioid prescriptions in the 

emergency setting and 42% increment of total opioid use from 

2002 to 2009 (20,21). Chapman et al. (20) reported no difference 

in opioid consumption between WALANT technique and 

sedation in the study they performed on 277 cases with Carpal 

tunnel syndrome. In our study, opioid use was found to be 

less in the WALANT group than in patients undergoing general 

anesthesia plus tourniquet. It might be partially attributed to be 

able to establish a better postoperative analgesia with WALANT 

technique. Our study has several limitations, including a single-

center retrospective design, small study sample, and absence of 

mid- and long-term outcomes and follow-up of perioperative 

hemodynamic parameters.

CONCLUSION
In conclusion, WALANT technique was associated with reduced 

early postoperative pain, opioid consumption and DSOR 

compared to that in general anesthesia plus tourniquet method 

in cases who underwent open median nerve release.

Table 2. Evaluation of early postoperative complication and 
opioid consumption rate for Group W and Group G

Opioid 
consumption

Group W Group G
p

n % n %

1 4.3 8 27 0.036*

Early 
complication 2 8.6 6 20.6 0.27

n: Number of patients, Fisher’s exact test p<0.05*
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INTRODUCTION
Venous thromboembolism (VTE) is a spectrum of disease 
comprising deep vein thrombosis (DVT) and pulmonary embolism 
(PE). Being a silent disease, VTE is the third leading cause of 
mortality, followed by heart attack and stroke with a common 
mechanism of cardiovascular diseases. VTE is also responsible 
for one in four deaths worldwide (1,2). VTE, which is the number 
one cause of preventable deaths among hospitalized patients, 
has been one of the well-known risks of surgery for many years. 
The most effective and inexpensive method to reduce the 
mortality and morbidity rates due to VTE is prophylaxis. In fact, 
thromboprophylaxis (TP) begins with appropriate positioning 
of the patient on the operating table (3,4). Today, even among 
health professionals working in this field, it is considered that 
there is little awareness about its conditions, risks, symptoms 

and preventive applications. The purpose of this survey study 

was to present the results of VTE questionnaire and to compare 

the data with the literature by acquiring information about 

awareness level of VTE in anesthesiology and reanimation 

specialists and branch surgeons and prophylaxis protocols being 

performed by them.

METHODS
With the permission of local ethics committee of İstanbul 

Okmeydanı Training and Research Hospital (17.01.2017/588), a 

printed questionnaire consisting of seven questions was used for 

gathering information from the anesthesiology and reanimation 

clinic and relevant surgery clinics (general surgery, plastic 

surgery, ear-nose-throat, urology, orthopedics, neurosurgery). 

Cite this article as: Duran Yakar N, Mıngır T, Yakar N, Kılınç Berktaş C, Turgut N. The Awareness of Venous 
Thromboembolism and Its Prophylaxis: A Survey Study. Eur Arch Med Res Res 2019; 35 (4): 224-8
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Objective: The purpose of this questionnaire study was to present the results of venous thromboembolism (VTE) questionnaire and compare the data with the literature 
by having information about awareness level of VTE in anesthesiology and reanimation specialists and branch surgeons and prophylaxis protocols being performed by 
them.

Methods: A printed questionnaire consisting of seven questions was used for gathering information from the physicians from anesthesiology and reanimation and 
relevant surgery clinics. The data were given as percentage in statistical analysis.

Results: One hundred and twenty-three participants were included in the study. According to the study results, the participants stated that VTE was a serious cause of 
mortality; risk factors were questioned in their clinics; they did not use a questionnaire for risk factor and they did not use a risk factor scoring system in risk factor 
questioning (84%, 89.1%, 10.9%, 79%, respectively). Eighty-five percent of the participants seemed to perform VTE prophylaxis preoperatively and 76.9% of them 
preferred to design both pharmacological and mechanical prophylaxis (MP) together. The second most common choice was that they used MP alone (14.6%). Seven 
point three percent of the participants reported that they gave pharmacological prophylaxis alone and 1.2% of the participants stated that they did not plan any of the 
prophylaxis methods. The participants used low molecular weight heparin, unfractionated heparin and acetylsalicylic acid among pharmacological methods (70.7%, 
8%, 7%, respectively).

Conclusion: Based on data obtained from this study, there is a need for a national risk assessment and thromboprophylaxis policy. Implementation of a change in 
practice will have the potential to prevent or reduce morbidity and mortality associated with hospital-acquired thrombosis.

Keywords: Prophylaxis, venous thromboembolism, risk
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Data Collection 

Anesthesiology and reanimation specialists and physicians from 
other surgery clinics that participated in the questionnaire 
study were determined as the sample size and the study aimed 
to include at least 100 health workers. Anesthesiology and 
reanimation specialists and physicians from other surgery clinics 
who agreed to participate in the study were included, and those 
who did not agree to participate were excluded.

Statistical Analysis 

Demographic data, age, gender and years of professional 
experience were recorded. Questions about awareness, risk 
factors, scoring systems, time and methods of prophylaxis and 
pharmacological prophylaxis were directed to the participants. 
The data were given as percentages (%).

RESULTS
Participants (n=123) were selected from physicians and critical 
care nurses (84.2% and 15.8% of participants, respectively), 
including both men and women (67% and 33%, respectively). 
The age of the participants ranged from 25 to 54 years 
(mean age=36.6 years). According to the study results, the 

participants stated that VTE was a serious cause of mortality; 
risk factors were questioned in their clinics; and they did not 
use a questionnaire for risk factors (84%, 89.1% and 10.9% of 
the participants, respectively) (Table 1). The most common risk 
factors encountered by surgeons were acute risk factors; 39% of 
the surgeons accepted all risk factors as acute risk factors, while 
61% of the surgeons accepted acute risk factors as the following: 
(a) frequent hospitalization (27%), (b) frequent chemotherapy 
administration, (c) frequent administration of estrogen, 
recently started, (d) frequent intravenous catheterization and 
(e) frequent immobilization. The acute “triggering” risk factors 
selected by the participants to use prophylaxis are shown in 
Table 2. Seventy-nine percent of the participants reported that 
they did not use a scoring system for risk factor questioning; 
85% of the participants seemed to start using VTE prophylaxis 
preoperatively and 76.9% of them preferred to arrange both 
pharmacological and mechanical prophylaxis together. The 
second most common use was mechanical prophylaxis alone 
(14.6%). Seven point three percent of the participants reported 
that they gave pharmacological prophylaxis alone and 1.2% of 
the participants stated that they did not plan any prophylaxis 
methods. With respect to the DVT prophylaxis, the participants 
used low molecular weight heparin, unfractionated heparin and 
acetylsalicylic acid among pharmacological methods (70.7%, 8% 
and 7%, respectively). 

DISCUSSION
With the increasing levels of development of countries, 
morbidity and mortality due to chronic diseases occur more than 
contagious diseases. Worldwide deaths due to ischemic heart 
disease and stroke have increased by 35% and 25%, respectively, 
since the 90s (5). VTE substantially contributes to the worldwide 
disease burden. Although VTE-related morbidity and mortality 
are considerably preventable, global controls reveal a lack of 
systemic TP use in patients with medium and high risk of VTE (2). 

Table 2. Acute “triggering” risk factors of venous 
thromboembolism

a. Hospitalization

b. Surgical intervention

c. Lower extremity/pelvic trauma or fracture

d. Prolonged travel

e. Estrogen therapy starting a short time ago

f. Intravenous catheterization

g. Chemotherapy

h. Immobility

i. Pregnancy-postpartum period

Table 1. Characteristics of patients and questionnaire study; 
questions and answers

  n=123 Mean

Female 33%  

Male 67%  

Age, years 25-54 36.6

Answers to questions

Yes, VTE is a severe condition 84% 

No, VTE is not a serious cause of mortality that 
much

16% 

Are the risk factors for venous thromboembolism questioned in 
your clinic? 

Yes  89.1%

No 10.9%

Which scoring system do you use/prefer in questioning about 
risk factors for venous thromboembolism?  

We use Caprini scoring system  21%  

None 79% 

What is your priority choice for a patient whom you decide 
using venous thromboembolism prophylaxis?

Pharmacological prophylaxis 7.3% 

Mechanical prophylaxis 14.6% 

Pharmacological + mechanical prophylaxis 76.9% 

Neither 1.2% 
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Cohen et al. (6) described thromboembolism as the “single biggest 
killer of pregnant women” in their study and in the guidebooks 
of Royal College of Obstetrics and Gynecologists. Again, DVT 
occurs in 45% to 51% of patients undergoing orthopedic surgery, 
unless TP is used. The International Society on Thrombosis and 
Haemostasis has declared 13th October as “World Thrombosis 
Day” starting in 2014 in order to increase the global awareness 
of thrombosis. One of the key activities of that day was to 
conduct a global survey for measuring global public awareness 
about thrombosis, specifically VTE, thus evaluating the success 
of the program through follow-up questionnaires. This survey 
was designed for collecting data about the degree of awareness 
on VTE, the extent of recognition of the signs and symptoms of 
DVT and PE. The aim was to share the general information with 
the public to raise awareness about VTE and enable patients to 
engage in discussions with their own surgeons and healthcare 
providers about their individual risk of VTE and their need for TP. 
The survey was performed in nine representative countries and 
included respondents of different ages to assess the differences 
in awareness between generations. General awareness related to 
VTE was low, in spite of 7233 respondents. The awareness was 
19% for PE, while it was 28% for DVT. The rate of awareness of 
underlying causes of DVT was moderately high, additionally, 
only 45% of respondents were aware that many blood clots can 
be prevented, nevertheless, awareness of VTE was low relative to 
prostate cancer and breast cancer (7). In our country, Reliance 
platform was constituted and treatment guides were prepared in 
order to increase the awareness of VTE on the basis of physicians 
and also society, to educate physicians and allied health 
personnel about VTE prophylaxis and treatment, to prevent DVT 
and PE, thus decreasing the morbidity and mortality caused by 
them and, to contribute for constitution of a national guide 
about VTE prophylaxis, diagnosis and treatment (4). 

VTE is recognized internationally as a serious health problem. 
VTE is associated with mortality and morbidity in hospitalized 
medical patients and imposes a huge economic burden for 
health service. Although it is well established in the literature that 
active implementation of a mandatory risk assessment tool and 
an evidence-based TP policy decreases the incidence of hospital 
associated thrombosis (HAT), only 26% (n=8/31) of hospitals in 
Ireland was found to have a local implemented TP policy in a 
national survey distributed to 40 hospitals throughout Ireland 
in order to examine the utilization of a VTE risk assessment 
tool and TP policy. Only six of these eight hospitals had a risk 
assessment tool in conjunction with the TP policy. Based on data 
obtained from this survey, a need for a national risk assessment 
and TP policy in Ireland was reported (8). The results of our 

study were also similar; 89.1% of the participants reported that 

they questioned the risk factors in their clinics, but 79% of them 

reported that they did not use a scoring system. It was also valid 

for us. In a study of Oh et al. (9) that was conducted among Korean 

nurses, only 9.3% of the nurses reported having received in service 

VTE education from their hospital. The findings showed that, 

beyond prevention practices of VTE, the nurses demonstrated 

a lack of knowledge about VTE and their self-efficacy level was 

not highly rated. A training focused on prevention of VTE and 

risk assessment should be considered as a part of continuing 

education of nurses. In our study, the most frequent risk factors 

encountered by the surgeons were acute risk factors; 39% of 

the surgeons accepted all risk factors as acute, while 61% of 

the surgeons accepted acute risk factors as the following: (a) 

frequent hospitalization (27%), (b) frequent chemotherapy 

administration, (c) frequent administration of estrogen, recently 

started, (d) frequent intravenous catheterization and (e) frequent 

immobilization. Seventy nine percent of the participants 

reported that they did not use a scoring system for risk factor 

questioning. This indicates that education/training courses on 

VTE for all healthcare workers should also be arranged in our 

country. Similar to our study, in a study conducted by Özkaya 

et al. (10) with plastic and reconstructive surgeons, 36% of 

the participants reported the time of prophylaxis initiation as 

preoperative, and many of them reported the time as one day 

before the operation. Twenty nine percent of the participants 

reported that prophylaxis was initiated during operation and 

that the perioperative administration was implemented almost 

immediately at the beginning of the operation. It is obvious that 

significant progress has been achieved in recent years, since 

this rate was 85% in our study. Only 10% of the participants 

reported using prophylaxis during operation. In their study 

performed in 292 hospitalized adult patients, Ikama et al. (11) 

identified risk factors such as age and long-term immobilization 

in order to identify patients at risk of VTE and evaluate the use 

of preventive measures. They found that 79% of the surgery 

candidates received VTE prevention measures, pharmacological 

prevention was used in 57.4% of them, mechanical prevention 

in 19.5%, and the two types of prevention in 23.1% of them. In 

our study, 85% of the participants seemed to start using VTE 

prophylaxis preoperatively and 76.9% of them preferred to use 

both pharmacological and mechanical prophylaxis together. The 

second most common form of use was mechanical prophylaxis 

alone (14.6%). Seven point three percent of the participants stated 

that they gave pharmacological prophylaxis alone and 1.2% of 

the participants stated that they did not plan to implement any 

of the prophylaxis methods. 
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CONCLUSION
Nevertheless, these data indicate that certain programs should 
be arranged for identifying the patients at risk and taking 
preventive measures besides increasing awareness. Based on 
the data obtained from this study, there is a need for a national 
risk assessment and TP policy. Implementation of a change 
in practice will have the potential of preventing or reducing 
morbidity and mortality associated with HAT.
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Age:		  Gender:		  Occupation:		

Number of years in your profession:

Your present working place: 

Two or five of every 100 people are predicted to experience 

venous thromboembolism (VTE) at least one time during their 

lifetime. Approximately 2 millions/year deep vein thrombosis 

(DVT) and and 600,000/year pulmonary embolism cases are seen 

in United States, every year. This number is more than the total 

number of the people lost because of AIDS (Acquired Immune 

Deficiency syndrome), breast cancer and traffic accidents.

1. Did you find this information convincing?

a. Yes, VTE is a severe condition

b. No, VTE is not a serious reason of mortality that much

2. Are the risk factors for venous thromboembolism questioned 

in your clinic?

a. Yes

b. No

3. Which scoring systems do you use/prefer in questioning 

about risk factors for venous thromboembolism?

None

We use -------------------------- scoring system

4. According to you, which of the following is/are not one of the 

acute “triggering” risk factors of venous thromboembolism? 

a. Hospitalization

b. Surgical intervention

c. Lower extremity/pelvic trauma or fracture

d. Prolonged travel

e. Estrogen therapy starting a short time ago

f. Intravenous catheterization

g. Chemotherapy

h. Immobility

i. Pregnancy-postpartum period 

5. According to you, what should be the timing for using venous 

thromboembolism prophylaxis in a patient? 

a. Preoperative

b. At operation 

c. Immediately after operation

d. Postoperative at the end of 24th hour

e. No idea

7. What is your priority choice for a patient whom you decide 

using venous thromboembolism prophylaxis?

a. Pharmacological prophylaxis

b. Mechanical prophylaxis

c. Pharmacological + mechanical prophylaxis

d. Neither

8. What does pharmacological prophylaxis mean for you?

Questionnaire of the Awareness of Venous Thromboembolism and its Prophylaxis
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INTRODUCTION
The prevalence of peripheral arterial disease (PAD) in the 

population over 50 years of age is 13% and the frequency of 

symptomatic PAD in the same population is reported to be 5% 

(1). When its effects on quality of life and pharmacoeconomic 

criteria are evaluated, the true importance of the disease 

becomes more evident. The expected 5-year mortality rate in 

male patients with PAD is similar to prostate and colon cancer 

(2). This data alone reveals the severity of the disease. 

In addition to limiting daily activities and decreasing the quality 

of life associated with reduced walking range and intermittent 

claudication, PADs may also lead to mortality and morbidity due 

to rest pain, ischemic ulcers, prolonged treatment and minor 

and major amputations. For this reason, early diagnosis of the 

disease, identification and prevention of risk factors, initiation 

of appropriate medical treatment, and timely and effective 

revascularization of symptomatic patients are necessary. The 

TransAtlantic Inter-Society Consensus II (TASC II) study group has 

reported that the frequency of amputation in PAD was between 

12 and 50 per 100,000 (3). Many studies have demonstrated 

that the increased rate of revascularization, especially in the 

last decade of life, creates a significant reduction in the rate 

of amputation. According to the data from United States, 

endovascular interventions, which have increased in the last 

10 years, reduced the need for amputation and open surgery 

by about 50% (4). Nowadays, the increasing experience of 

percutaneous interventional treatments has provided significant 

benefits for rapid, effective and total revascularization, and 

therefore many authors now prefer the “endo-first” approach 

(5). Endovascular interventional treatments offer advantages in 

symptomatic recovery, graft patency rates, rapid recovery and 
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Objective: In recent years, endovascular and hybrid therapies have come to the forefront in the treatment of peripheral arterial disease (PAD) instead of open surgical 
treatment. In this study, we aimed to present the results of endovascular and hybrid treatments performed in our newly established clinic.

Methods: The data of the patients, who were diagnosed as PAD and treated with endovascular and hybrid methods, were retrospectively analyzed and 50 patients 
were included in the study. Patients were classified according to the Fontaine classification and patients with Fontaine 2B or higher underwent interventional or hybrid 
treatment. 

Results: The majority of the patients were male (96%) and mean age of the patients was 62.89±9.01 years. Twelve patients (24%) had ischemic ulcers (Fontaine 4), 32 
patients (64%) had claudication (Fontaine 2B) and six patients (12%) had rest pain (Fontaine 3). Thirty-four patients (68%) underwent endovascular intervention and 16 
(32%) underwent hybrid treatment procedures. In 38 patients (76%) with complaints of Fontaine class 2B or 3 before the intervention, symptoms regressed to Fontaine 
class 1 after the procedure. The mean ankle-brachial index values of the extremities with lesions increased from 0.44±0.30 to 0.85±0.17 on the first postoperative day.

Conclusion: In conclusion, endovascular and hybrid interventions provide satisfactory results in high-risk patients with PAD for both the salvage of extremities and the 
improvement of symptoms. We believe that endovascular interventions will provide less invasive and safer revascularization in patients with higher comorbidity rates 
in the future. 
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rapid return to daily life both as a sole treatment and as a part 
of hybrid approaches.

In this study, our aim was to present early results of our first 
50 patients who underwent endovascular or hybrid peripheral 
vascular interventions at Okmeydanı Training and Research 
Hospital, Clinic of Cardiovascular between January and July 2018.

METHODS
In this study, data from the clinical database were analyzed 
retrospectively. Our first 50 patients who have underwent 
endovascular or hybrid interventions for peripheral vascular 
disease were evaluated for risk factors, comorbid conditions, 
early patency, mortality and morbidity. All patients underwent 
vascular physical examination and ankle-brachial indexes (ABI) 
were measured at the initial evaluation. For patients with an ABI 
of less than 0.9, computer-assisted tomographic angiography 
examinations were performed depending on the severity 
of arterial Doppler results or symptoms and the preference 
of the clinician. Patients were classified according to the 
Fontaine classification and patients with Fontaine 2B or higher 
underwent interventional or hybrid treatment. Endovascular or 
hybrid treatment was considered and applied as the first-line 
intervention for high-risk patients with severe comorbidity. All 
patients participating in the study were informed about the study 
and their consents were obtained. Ethics committee approval 
was not taken since the study was retrospective in design.

Statistical Analysis 

Statistical analyses were performed using the SPSS package 
program (SPSS Inc., Chicago, IL, USA) version 16.0. Continuous 
variables were expressed as mean ± standard deviation and 
categorical variables were expressed as number and percentage.

Surgical Technique

Endovascular interventions were carried out under local 
anesthesia and hybrid interventions were carried out under 
either general anesthesia or local anesthesia and peripheral nerve 
block. In cases where a percutaneous approach was performed, 
arterial puncture site was determined using ultrasonography and 
punctures were made directly through surgical incision areas in 
hybrid interventions. Ipsilateral antegrade approach was used 
preferably where appropriate, and the contralateral approach 
was also used when necessary. Balloon angioplasty was selected 
as endovascular technique and atherectomy was used as a 
combined procedure in cases where this approach was deemed 
necessary. The angioplasty technique included predilatation 
with a standard balloon suitable for vessel size and completion 

of angioplasty using a drug-coated balloon 1 mm larger than 
the first one. Atherectomy was added to the procedure for 
patients with total occlusions and diffuse lesions with advanced 
calcification (>10 cm), and the sequence of the procedure was 
planned as predilatation, followed by atherectomy and balloon 
angioplasty. The stenting procedure of arteries was preserved for 
patients with complications or severe recoil. 

RESULTS
This study included 50 patients who had undergone 
endovascular or hybrid peripheral vascular interventions at 
Okmeydanı Training and Research Hospital between January 
and July 2018. The majority of the patients were male (96%) and 
only two (4%) were female. The age range of the patients was 
46-74 years and the mean age was 62.89±9.01 years. The most 
prevalent risk factor was smoking (88%), followed by diabetes 
(56%) and hypertension (40%) (Table 1). Twelve patients (24%) 
had ischemic ulcers (Fontaine 4), 32 (64%) had claudication 
(Fontaine 2B) and six (12%) had rest pain (Fontaine 3). The mean 
ABI values of the extremities with lesions were 0.44±0.30. Thirty-
four patients (68%) underwent endovascular interventional 
treatment and 16 patients (32%) underwent hybrid treatment 
procedures. Detailed data on procedures and arterial sites of 
intervention are given in Table 2 and 3. In 38 patients (76%) with 
complaints of Fontaine class 2B or 3 before the intervention, 
symptoms regressed to Fontaine class 1 after the procedure. 
Minor amputations were performed in two patients (24%) out 
of 12 patients with Fontaine 4 classification. The mean ABI of 
the affected extremities measured on the first postoperative day 
was 0.85±0.17. During post-operative follow-up, early occlusion 
compelled the placement of a new graft in one patient with 
cross-femoral bypass graft. Balloon angioplasty was applied 
to the superficial femoral artery in the same operation. Due 
to seroma caused by inguinal incision, this patient required a 
long-term in-patient follow-up and vacuum assisted closure. 
No culture positive wound site infection was observed in any 
patient. After being discharged, one patient underwent primary 
coronary angioplasty due to inferior myocardial infarction. 

Table 1. Preoperative risk factors of patients

Risk factor Number (n) Percent (%)

Hypertension 20 40

Diabetes 28 56

Hyperlipidemia 10 20

Coronary artery disease 16 32

Smoking 44 88

Chronic renal failure 4 8
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No mortality or acute renal insufficiency was observed in any 

patient in this study. The mean length of hospitalization was 

1.8±0.63 days.

DISCUSSION
In parallel to the previously reported researches in the literature, 

this retrospective data analysis showed that the endovascular 

interventional and hybrid treatment methods carried out in our 

clinic provided successful results. Despite not being a prospective 

trial, we believe that this study is valuable as it reflects the early 

experiences of a newly established clinic. Throughout the world, 

the learning process of cardiovascular surgeons for percutaneous 

angiographic interventions is still going on in parallel to other 

percutaneous interventional methods, and it can be predicted 

that this increase in experience will be more successful and will 

provide more permanent results when combined with experience 

in vascular surgeries. Hybrid interventions are one of the most 

important options in the treatment of complex patients and the 

frequency of such treatments is increasing steadily in our clinic. 

It is estimated that over 30 million people in the world suffer 

from PAD. In the general population, reports verify that the 

prevalence of PAD is 17% in women and 20% in men over 65 

years of age (6). 

Along with the developments in technology, endovascular 

interventions have become widespread in the treatment of arterial 

diseases. According to TASC II report published in 2007, lesions 

in the arteries of lower extremities are classified as type A, B, C 

and D based on the shape and extent of the lesions. According to 

the current consensus, endovascular interventions are preferred 

for type A lesions and surgical interventions are preferred for 

type D lesions. For type B and type C lesions, endovascular or 

surgical procedures may be selected based on the status of the 

patient and other concomitant diseases. However, the general 

recommendation is to prioritize endovascular methods for type B 

lesions and surgical interventions for type C lesions (7). While the 

subject of selection of endovascular or surgical interventions for 

different patients is still a matter of discussion, 2017 European 

Society for Cardiology/European Society for Vascular Surgery PAD 

guideline did not employ the TASC II classification and suggested, 

with a class I indication, endovascular approaches as primary 

preference for the revascularization of aortoiliac diseases with 

obstructive lesions shorter than 5 cm. On the other hand, for 

patients with aortoiliac occlusions and no severe comorbidities, 

aorto-bi-femoral bypass is recommended as class I indication. It 

is also emphasized that endovascular interventions should be 

used as first strategy and as class I indications for patients with 

serious comorbidities and long and/or bilateral aortoiliac lesions. 

For aortoiliac lesions that extend to the common femoral artery, 

hybrid approach (iliac stenting + femoral endarterectomy/

bypass) was recommended with class IIa indication for the first 

time (8). For femoropopliteal arterial obstructions/occlusions 

with short lesions (<25 cm), endovascular treatment was 

suggested with class I indication, and surgical treatments with 

autologous vein grafts were suggested as class I indication for 

long (≥25 cm) lesions (8). Primary and secondary patency rates 

of angioplasty and stenting procedures in aortoiliac regions are 

high. In short lesions (<5 cm), post-angioplasty primary patency 

was 64.5% and secondary patency was 81.8% (9). There are 

various publications that report 85% prevalence rate of critical 

leg ischemia in patients with below the knee lesions. In these 

series, leg salvage rates with angioplasty were found to be 

between 80-90% (10). These data suggest that the most up-to-

date approach seems to be “endo-first” for PADs that require 

interventions. 

Table 3. Data on hybrid procedures and arterial sites of 
intervention

Right femoro-popliteal bypass + right ATA angioplasty 2

Left femoro-popliteal bypass + left ATA angioplasty 4

Left CFA endarterectomy + left SFA angioplasty 2

Left popliteal artery safen vein interpozition + left ATA 
angioplasty

1

Left CIA angioplasty + cross femoral bypass 2

Left SFA angioplasty + cross femoral bypass 1

Left CIA angioplasty + left femoro-popliteal bypass 2

Right CIA angioplasty + CFA endarterectomy 1

Left axillo-femoral bypass + left ATA angioplasty 1

ATA: Anterior tibial artery, SFA: Superficial femoral artery, CIA: Common iliac artery, 
CFA: Common femoral artery

Table 2. Data on endovascular procedures and arterial sites of 
intervention

Procedure Number of 
patients

Left ATA angioplasty 3

Right ATA angioplasty 4

Left SFA angioplasty 6

Right SFA angioplasty 6

Left CIA angioplasty 3

Right CIA angioplasty 3

Right SFA angioplasty + right ATA angioplasty 4

Left SFA angioplasty + left ATA angioplasty 5

ATA: Anterior tibial artery, SFA: Superficial femoral artery, CIA: Common iliac artery, 
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Left common iliac artery (CIA) angioplasty was performed in 

two patients with severe bilateral iliac disease, followed by a 

cross-femoral bypass because only one iliac artery was suitable 

for angioplasty. Due to severe comorbid conditions, this hybrid 

approach was preferred in these cases instead of aortobifemoral 

bypass grafting. Since three patients had aortoiliac disease along 

with long segment (>25 cm) femoro-popliteal disease, two 

patients had femoro-popliteal bypass after aortoiliac stenting 

and one patient had a cross femoral bypass in conjunction 

with femoro-popliteal angioplasty. In the other six patients who 

had distal disease besides femoro-popliteal lesions, the hybrid 

approach included femoro-popliteal bypass grafting and distal 

angioplasty in order to increase both inflow and outflow to the 

distal extremity. The improved symptoms and ABI levels of these 

patients suggest that endovascular interventions are effective in 

complex peripheral vascular disease and that they may be used 

in conjunction with open surgery in cases that sole endovascular 

approaches are not sufficient. 

Endovascular interventions were performed alone in 34 patients 

(68%). Isolated angioplasty was applied to the anterior tibial 

artery in seven patients (14%), superficial femoral artery in 

12 patients (24%) and CIA in six patients (12%). Simultaneous 

angioplasties to both superficial femoral and anterior tibial 

arteries were performed in nine patients (18%). The procedural 

failure was observed in four patients (11.76%), and endovascular 

intervention was re-applied and became successful in three of 

these patients. In the remaining patient, repeat revascularization 

was not considered and he was followed-up medically. These 

results show that procedural success rates of endovascular 

procedures are sufficient even in high-risk patients and repeat 

procedures may prove successful results in most patients. 

CONCLUSION
In conclusion, endovascular and hybrid interventions provide 

satisfactory results in high-risk patients with PAD for both the 

salvage of extremities and the improvement of symptoms. 

In cases where endovascular approaches alone are not 

enough, hybrid approaches may help to provide complete 

revascularization of affected extremities. We believe that the 

increased angiography experience of cardiovascular surgeons in 

the following years will help improve endovascular interventions 

to provide less invasive and safer revascularization in patients 

with higher rates of comorbidity.
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Objective: Through the years, tobacco has been used in many ways. While the most common way of consumption is through smoking cigarettes, smokeless use by 
chewing or nasal snuffing are also quite common. Smokeless tobacco, also named “Maras powder”, is generally used as a substitute to reduce or quit smoking. The 
effects of smokeless tobacco use on the immune system, respiratory system and cardiovascular system have been extensively researched. In our study, we aimed to 
investigate the effects of Maras powder on the respiratory, electrocardiogram (ECG) findings and biochemical methods.

Methods: One hundred and forty-nine cases were included and the cases were classified into the following four groups: only using Maras powder; using Maras powder 
and smoking; only smoking and control group neither smoking nor using Maras powder. Physical examination findings, ECG findings, results of pulmonary function 
tests, results of biochemical analysis including complete blood count and lipid profile of all participants were recorded on admission.

Results: The risk of mouth sores was 7.9 times higher in the Maras powder group due to direct contact to the oral mucosa. There is a relationship between the daily use 
frequency of smokeless tobacco and the development of oral wounds, but the total period of use or the duration in mouth was not related to this situation. The ECG 
findings of both the smoking and Maras powder consuming group was found to be significantly higher than the control group.

Conclusion: The smokeless tobacco use, which is considered as an alternative way of quitting smoking, does not have adverse effects on respiratory functions. However, 
it is an important risk factor for many life-threatening health conditions such as ECG abnormalities and occurrence of oral lesions. Social awareness must be created for 
smokeless tobacco use in order to fight this habitual threat to public health.

Keywords: Tobacco smokeless, Maras powder, tobacco
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INTRODUCTION
Over the years, tobacco has been used in many ways. While 
the most common form of consumption is through smoking 
cigarettes, smokeless use by chewing or nasal snuffing are also 
quite common (1,2). 

The use of “smokeless tobacco” is popular in Eastern Anatolia 
and South-Eastern Anatolia regions of Turkey, especially within 
and around the cities of Kahramanmaraş and Gaziantep. Two 
studies conducted in Turkey reported the smokeless tobacco use 
rate as 4.0% and 16.8%, respectively (3,4). Smokeless tobacco, also 

named “Maras powder,” has generally been used as a substitute 

to reduce or quit smoking. Maras powder is made from leaves of 

a plant called Nicotiana rustica Linn. The leaves of this tobacco 

plant are dried and powdered, followed by mixing with ashes 

of vine, oak, or walnut sticks at a rate of 1/2 or 1/3 and mildly 

moisturized with some water. The final product refined through 

this process is used orally. The refined mixture is wrapped in 

cigarette paper or directly applied between lower lip or cheek 

mucosa and jaw. It is kept in the mouth for 5 to 10 minutes 

or sometimes for 1 or 2 hours until it is disposed. This process 
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is repeated several times according to the addiction level of 

the individual. Interestingly, the addict can even sleep with 

the tobacco in his/her mouth to curb the cravings of nicotine 

(5-7). The effects of smokeless tobacco use on the immune 

system, respiratory system and cardiovascular system have been 

extensively researched. Studies suggest that Maras powder has 

no effect on respiratory function, since it is not inhaled (8). 

On the other hand, the use of Maras powder was found to be 

associated with the development of atherosclerosis due to its 

ability to reduce nitric oxide production and increase oxidative 

stress (9,10). Thus, it has been concluded that use of Maras 

powder has negative effects on the cardiovascular system (11). 

Additionally, it has been suggested that Maras powder affects 

chronic inflammatory modifications at organ and systemic level 

due to its nicotine content and tobacco-specific nitrosamine (12). 

As shown in our study, local people use Maras powder in order to 

prevent the harmful effects of smoking on respiratory functions. 

Therefore, in addition to the detrimental effects of Maras powder 

on respiratory functions, electrocardiogram (ECG) abnormalities, 

oral lesions and changes in routine biochemical blood counts 

have been also demonstrated by our results. In addition, our 

study was conducted in the region where the Maras powder is 

used heavily. More patients were included in this study than in 

previous studies. With this aspect, this study will contribute to 

the literature of Maras powder use in Turkey.

METHODS
This retrospectively designed study included patients referred 

to the Department of Pulmonary Medicine at Dr. Sureyya 

Adanalı Göksun State Hospital and Kahramanmaraş Sütçü İmam 

University Faculty of Medicine between June 2013 and August 

2014. Exclusion criteria were the presence of accompanying 

systemic diseases such as Chronic Obstructive Pulmonary disease 

(COPD), malignancies, hypertension, heart failure, ischemic 

heart disease, diabetes mellitus, liver and kidney failure, and/

or current medical treatment. One hundred and forty-nine 

men were included and were classified into the following four 

groups: only using Maras powder (n=38); using Maras powder 

and smoking (n=41); only smoking (n=33); and control group 

of neither smoking nor using Maras powder (n=37). Frequency 

of use, duration of use and method of use (direct contact of 

powder with oral mucosa or using wrapped in cigarette paper) 

were noted for the participants using Maras powder. Duration of 

smoking, packs per year and current smoking status were noted 

with the participants’ coal or biomass exposure and additional 

medical conditions. Systolic and diastolic blood pressure, physical 

examination findings (sores in mouth, gum abnormalities, 

abnormal respiratory sounds), ECG findings (presence of 

arrhythmias), results of pulmonary function tests (FEV1, FVC, 

FEV1/FVC measurements), results of routine biochemical 

analysis including complete blood count and lipid profile of all 

participants were recorded upon admission (Tables 1, 2). The 

study was approved by the Local Ethics Committee and was in 

accordance with the Declaration of Helsinki (24.11.2014/181).

Statistical Analysis

SPSS version 18.0 was used for statistical analysis. A p value of 

less than 0.05, with confidence interval of 95%, was considered 

statistically significant. Kolmogorov-Smirnov test was used to 

determine the consistency of numeric variables with normal 

distribution. Parametric tests were used in the analysis of 

data consistent with normal distribution. One-way ANOVA test 

was used to compare the numerical variables between the 

groups. Multivariate analysis was processed to determine if the 

statistically significant data at ANOVA test were originating from 

group variables or other factors such as age and gender. Chi-

square analysis was used to compare abnormal ECG findings 

between the case groups. Binary logistic regression test was used 

to identify the data associated with mouth sores. ROC analysis 

was used to determine cut-off values, specificity and sensitivity 

values and statistically significance of numeric variables of 

factors that could be associated with development of sores 

such as duration of Maras powder, use (in years), daily amount, 

duration held in mouth, and amount of smoking (as pack per 

year). 

RESULTS
One hundred forty nine cases were included and 91.3% of them 

were male. The mean age of the participants was 43.7±16.3 

years. The rate of Maras powder users and smokers were 

53.0% and 49.7%, respectively. Maras powder users (91.1%) and 

smokers (54.1%) were currently using these products. Among 

the Maras powder users, 84.8% were using it wrapped in paper 

(indirect contact) and the frequency of daily use was 13.8±11.4 

days, mean duration of use was 13.4±12.1 years, and mean 

duration held in mouth was 17.0±14.9 minutes. Mean duration 

of use was 18.8±15.6 packs per year for the smokers. Dust or 

smoke exposure and coal or biomass exposure cases were 

40.3% and 79.2%, respectively (Table 1). Eight point one percent 

of the cases had mouth lesions and 14.8% had abnormal ECG 

findings (arrhythmia, etc.). The demographic distribution of 

complete blood count and biochemical analysis of the cases 

are shown in Table 2. The binary logistic regression test, which 
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was used to identify causative parameters for mouth lesions, 

found the method and number of daily use of Maras powder 

as statistically significant variables (p=0.026 and p=0.035, 

respectively). The risk for mouth sores was 7.9 times higher in 

the Maras powder group due to direct contact with the oral 

mucosa. For each additional daily session of Maras powder use, 

risk for mouth sores increased by 1.055 times (Table 3). Among 

the numerical parameters that could be associated with mouth 

sores, ROC analysis revealed statistically insignificant findings 

for the duration of Maras powder use in years and duration 

held in mouth (p=0.566 and p=0.243, respectively). However, 

the amount of daily use was found to be statistically significant 

(p=0.035, area under curve=0.692). The cut-off value for the 

amount of daily use was 17.5. The sensitivity for mouth sores 

was 66.7% and specificity was 74.6% (Figure 1). When the groups 

were compared with chi-square analysis for abnormal ECG 

findings, the control group had no ECG abnormality. In contrast, 

15.8% of only Maras powder users, 18.2% of only smokers, and 

24.4% of both Maras powder users and smokers had statistically 

significant increases in ECG abnormalities (p=0.021) (Figure 

2). Diastolic blood pressure, hemoglobin (Hb), leukocytes and 

cholesterol levels were found to be statistically and significantly 

different as determined by One-way ANOVA test, which 

compared physical examination findings, results of pulmonary 

function test, complete blood count, lipid profile, and numerical 

parameters of the other biochemical variables (Table 3). Tukey’s 

Table 1. Descriptives of case groups

Control
   

Maras 
powder          

Tobacco Maras 
powder + tobacco

Total

(n=37) (n=38)              (n=33) (n=41) (n=149)

n % n % n % n % n %

Gender Female 9 24.3 2 5.3 2 6.1 0 0.0 13 8.7

Male 28 75.7 36 94.7 31 93.9 41 100.0 136 91.3

Comorbidity No 37 100.0 38 100.0 33 100.0 41 100.0 149 100.0

Yes 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

Dust exposition No 24 64.9 18 47.4 25 75.8 22 53.7 89 59.7

Yes 13 35.1 20 52.6 8 24.2 19 46.3 60 40.3

Biomass exposition No 12 32.4 4 10.5 14 42.4 1 2.4 31 20.8

Yes 25 67.6 34 89.5 19 57.6 40 97.6 118 79.2

Tobacco smoking status Non smoker 37 100.0 38 100.0 0 0.0 0 0.0 75 50.3

Smoker 0 0.0 0 0.0 33 100.0 41 100.0 74 49.7

Still tobacco smoker No 0 0.0 0 0.0 5 15.2 29 70.7 34 45.9

Yes 0 0.0 0 0.0 28 84.8 12 29.3 40 54.1

Maras powder status       No 37 100.0 0 0.0 33 100.0 0 0.0 70 47.0

Yes 0 0.0 38 100.0 0 0.0 41 100.0 79 53.0

Still using Maras powder No 0 0.0 4 10.5 0 0.0 3 7.3 7 8.9

Yes 0 0.0 34 89.5 0 0.0 38 92.7 72 91.1

Direct mouth contact       No 0 0.0 0 0.0 0 0.0 38 92.7 38 92.7

Yes 0 0.0 0 0.0 0 0.0 3 7.3 3 7.3

Mouth lesion No 37 100.0 27 71.1 33 100.0 39 95.1 136 91.3

Yes 0 0.0 11 28.9 0 0.0 2 4.9 13 8.7

Arrhythmia No 37 100.0 32 84.2 27 81.8 31 75.6 127 85.2

Yes 0 0.0 6 15.8 6 18.2 10 24.9 22 14.8

Operation history No 34 91.9 31 81.6 27 81.8 27 65.9 119 79.9

Yes 3 8.1 7 18.4 6 18.2 14 34.1 30 20.1

Complication during general 
anesthesia

No 3 100.0 5 71.4 5 83.3 8 57.1 21 70.0

Yes 0 0.0 1 14.3 1 16.7 2 14.3 4 13.3

Unknown 0 0.0 1 14.3 0 0.0 4 28.6 5 16.7
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Table 2. Comparation of vital findings. pulmonary functions and laboratory results between case groups (Independent t and ANOVA test result)

Case groups

Control (n=37) Maras powder 
(n=38)

Tobacco (n=33) Maras powder + 
tobacco (n=41)          

p values

Mean SD Mean SD Mean SD Mean SD p values p1 p2 p3 p4 p5 p6

Age 40.6 14.3 45.6 21.0 40.3 12.9 47.5 15.3 0.140

Tobacco smoking 
duration (year)

19.2 12.1 16.2 10.2 0.253

Tobacco smoking 
amount (packet/
year)

19.1 13.3 18.8 17.4 0.934

Maras powder 
amount (number/
day)

14.6 13.0 13.2 10.0 0.612

Maras powder 
using duration 
(year)

14.9 12.9 12.1 11.4 0.301

Retention time in 
mouth (min)

16.2 11.0 17.9 17.9 0.617

Heart rate 88.1 16.4 85.9 16.9 86.5 17.1 83.0 14.7 0.567

Systolic BP 116.5 15.8 118.2 11.8 126.4 18.8 117.9 20.3 0.730

Diastolic BP 73.0 9.4 74.5 8.6 79.4 12.0 77.1 8.1 0.030 0.904 0.028 0.233 0.136 0.620 0.725

SPO2 97.2 1.5 97.2 1.1 97.2 1.2 96.9 1.7 0.790

FVC (mL) 3.459.2 1.092.1 3.507.1 893.8 3.703.3 813.0 3.344.5 904.7 0.450

FVC (%) 81.5 15.9 82.4 12.6 77.7 16.4 0.383

FEV1 (mL) 3.201.6 946.8 3.277.7 821.7 3.359.1 801.3 3.007.1 846.2 0.160

FEV1 (%) 91.4 15.7 93.3 14.5 90.2 14.3 85.5 16.5 0.346

FEV1/FVC 93.6 7.2 93.7 6.3 90.6 7.4 89.9 8.4 0.056

FEF 25-75 (mL) 4.346.8 1.599.5 4.050.9 1.409.4 3.797.4 1.485.4 0.290

FEF 25-75 (%) 100.5 27.7 94.0 26.4 94.4 29.6 0.540

PEF (mL) 4.076.2 1.073.6 4.361.5 837.3 3.719.2 954.6 0.022 0.220 0.130 0.004

PEF (%) 80.4 14.2 84.6 20.7 71.9 16.4 0.008 0.310 0.020 0.005

WBC 7.367.3 1.750.2 7.318.4 1.921.5 7.450.6 2.308.3 7.249.5 1.930.1 0.018 0.440 0.570 0.567 0.032 1.000 0.034

PLT 255.702.7 54.074.0 242.342.1 67.008.4 231.727.3 48.957.4 226.780.5 46.842.6 0.110

HB 13.9 1.3 14.0 1.6 14.9 1.2 14.5 1.0 <0.001 1.000 0.010 0.179 0.011 0.248 0.499

NE (%) 59.1 8.7 62.0 9.2 56.8 7.3 61.1 9.6 0.070

EO (%) 2.6 2.2 2.9 4.0 2.2 1.2 3.2 4.9 0.610

MO (%) 8.1 1.8 7.9 2.8 8.9 4.2 7.2 3.5 0.150

LY (%) 28.7 8.6 25.7 8.5 30.1 6.1 26.9 7.4 0.090

BA (%) 0.6 0.7 0.4 0.6 0.5 0.3 0.4 0.8 0.494

Albumin 4.3 0.4 4.1 0.3 4.3 0.4 4.2 0.4 0.050

Glucose 100.4 15.2 104.0 21.0 101.2 18.3 107.7 52.7 0.740

AST 21.8 10.4 22.3 7.6 19.7 6.5 19.8 6.2 0.370

ALT 20.0 10.0 18.6 6.3 21.8 13.5 20.5 13.0 0.670

Amylase 64.0 17.2 74.2 22.3 72.0 21.2 73.7 26.1 0.170

Cholesterol 156.6 34.0 163.6 34.5 178.9 35.6 172.7 37.5 0.040 0.830 0.040 0.195 0.268 0.668 0.874

HDL 43.1 9.4 40.3 8.9 44.9 13.9 41.0 11.5 0.280

LDL 97.7 25.3 102.7 28.4 116.0 27.9 113.7 27.6 0.012 0.850 0.029 0.052 0.170 0.280 0.980
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test in ANOVA was processed to determine which subgroups 

had statistically significant differences. Multivariate analysis 

was processed to determine whether this statistically significant 

difference originated from the group variables or other 

factors such as age and gender. We found that none of these 

parameters actually differed between group variables (p=0.716). 

Instead, they were determined by age and gender (p<0.001 

and p=0.009, respectively). The same analysis revealed the age 

factor to be associated with diastolic blood pressure (p=0.02), Hb 

(p<0.001) and cholesterol level (p=0.001). Also, the age factor 

was associated with Hb level (p<0.001).

DISCUSSION
Tobacco use is a global problem similar to drug addiction and 

alcohol abuse. While the developed countries have reduced 

smoking rates as a government policy, smoking still remains an 

important health problem for most developing countries. Turkey 

has come a long way in the fight against tobacco use through 

the restrictions on tobacco consumption, purchasing of products 

and the creation of social awareness about the issue. As a 

tobacco variety, cigarette alternative products such as smokeless 

tobacco should be carefully evaluated for in order to increase 

public awareness. Unfortunately, the targeted level of smokeless 

tobacco use (especially in the Eastern and Southeastern regions 

of Turkey) has not been reached yet (notice no: 2013/4 published 

by Kahramanmaraş Governorship, Tobacco Control Council). The 

VLDL 26.4 18.0 27.8 14.3 32.2 18.9 33.8 15.1 0.160

TG 130.5 90.4 134.8 71.7 169.8 94.4 157.0 75.3 0.150

LDH 189.4 30.2 201.8 40.7 178.3 23.4 201.1 42.6 0.018 0.430 0.560  0.460 0.032 0.990 0.034

CK 183.9 182.1 182.2 182.2 144.8 85.6 111.0 50.1 0.060

SD: Standart deviation, SPO2: Pulse oxygen saturation, FVC: Forced vital capacity, FEV1: Forced expirator volume (1. second), PEF: Peak expiratory flow, WBC: White blood cell, LDL: Low-density 
lipoprotein, VLDL: Very low-density lipoprotein, LDH: Lactate dehydrogenase, TG: Thyroglobulin, HDL: High-density lipoprotein, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, CK: 
Creatine kinase, HB: Hemoglobin, PLT: Platelets, p: (ANOVA or T test)
significiant value, p1: Control-tobacco, p2: control-maras powder, p3: Control-tobacco plus maras powder, p4: Tobacco-maras powder, p5: Tobacco-tobacco plus maras
powder, p6: Maras powder-tobacco plus maras powder sig. values

Table 3. Factors determining mouth lesion (binary logistic 
test)

B S.E Wald df p OR CI

Direct 
mouth 
contact 
(direct 
contact 
group)

2.072 0.765 7.332 1 0.007 7.942 0

Maras 
powder 
amount 
(number/
day)

0.054 0.026 4.431 1 0.035 1.055 0.99 1.42

Constant -3.044 0.639 22.686 1 0 0.048

CI: Confidence interval, OR: Odds ratio
Variables entered at step 1: Direct mouth contact. Maras powder amount (number/
day). Retention time in mouth (minimum). Maras powder using duration (year)

Figure 1. Sensitivity and spesifity of amount of usage, using duration 
and retention time in mouth for maras powder (ROC curve)

Figure 2. Bar chart of electrocardiogram comparisons for patient 
groups
ECG: Electrocardiogram
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common belief of “it is less harmful than smoking”, cheaper prices, 
consideration of smokeless tobacco as an alternative method to 
stop smoking, and its ease of use in “non-smoking” areas are 
some of the underlying reasons why smokeless tobacco use is 
rapidly increasing (13-16). Numerous studies have researched 
the effects of smokeless tobacco on carcinogenesis, oral health, 
the respiratory system, and the cardiovascular system as well as 
the immunological, biochemical and hematological parameters. 
The nicotine content of Nicotiana rustica L. has been reported 
to be 6-10 times higher than the nicotine content of Nicotiana 
tabacum used for cigarettes (17). One study revealed that 
blood nicotine levels were 15 times higher when tobacco was 
consumed orally, compared to smoking (18). A limiting factor 
in the evaluation of the results of our study was that we did not 
measure nicotine levels of participants. 

Nicotine and other chemicals in tobacco are responsible 
for the harmful effects on multiple organs, including the 
respiratory system. The effects of smokeless tobacco on these 
same systems have been documented to be equal or greater 
(19,20). Smoking has been considered as harmful on the 
cardiovascular system through nicotine, and increased blood 
nicotine levels of smokeless tobacco consumers can increase 
the risk of cardiovascular diseases. Several studies have reported 
that using these products can increase the risk factors for fatal 
myocardial infarctions (21-24). Güven et al. (11) conducted a 
study on Maras powder consumers and found that serum lipid 
levels were high and that diastolic function parameters were 
impaired compared to the control group. They stated that Maras 
powder was as harmful to the cardiovascular system as smoking 
cigarettes. Similarly, Allen et al. (25) investigated the incidence 
of cardiovascular diseases in smokeless tobacco consumers (26). 
They observed that blood pressure, heart rate and functions, 
and lipoprotein levels were different from the control group. 
These values were increased or decreased among smokeless 
tobacco users, while they remained stable within the control 
group. In our study, we detected statistically and significantly 
increased ECG findings in participants regardless of their 
method of consuming tobacco. While there was no significant 
difference between only Maras powder group and only smoking 
group, the ECG findings of both smoking and Maras powder 
consuming group was found to be statistically and significantly 
higher than the control group. When age and gender of the 
participants were considered, other cardiac parameters such 
as blood pressure, heart rate and lipid levels were not different 
between groups. This indicates that tobacco use is a risk factor 
for cardiovascular diseases alone, but using Maras powder along 
with smoking increases that risk. Smokers are exposed to more 

than 3,000 substances, including alkaloids, as well as many toxic 

and carcinogenic substances through tobacco consumption. For 

smokers, exposure to carcinogenic substances may also happen 

by burning the cigarette and inhaling the smoke of it. Smoke 

from the cigarette causes chronic inflammation in the airways 

and is the underlying etiology of various diseases such as chronic 

bronchitis, COPD, oral and oropharyngeal cancers and lung 

cancers. Recently, it has been reported that free radicals increase 

in patients with COPD, which may be responsible for the disease 

(27,28). Several studies have proved that the use of smokeless 

tobacco causes systemic effects by the association among usage 

of smokeless tobacco, free radicals, and endothelia (19,21). 

Köksal et al. (8) investigated the effects of Maras powder on the 

airways and cardiovascular system. According to the results of 

the study, Maras powder had no effect on airways because it 

was not inhaled, although it did affect the cardiovascular system 

equivalent to smoking cigarettes. In another similar study, 

Büyükbese et al. (6) investigated the effects of Maras powder on 

pulmonary function and they observed that pulmonary function 

was negatively affected. In our study, we could not detect any 

difference in pulmonary function parameters between the 

smokers and the control group. This may be associated with 

the fact that we conducted our study in the rural regions of 

Turkey, which exposed patients to biomass in varying degrees. 

There was no statistically significant difference in pulmonary 

function parameters between the cases of Maras powder use 

and smoking cigarette use. This was associated with the fact that 

Maras powder did not circulate through the respiratory system 

like smoking cigarettes. Maras powder contains many harmful 

substances such as nicotine and this can affect hematological 

and biochemical parameters. In a research conducted by 

Ukoha et al. (29) in Wistar rats treated with smokeless tobacco, 

hematological and homeostatic effects of smokeless tobacco in 

sublethal doses were shown to increase leukocyte levels and 

decrease erythrocyte and platelets compared to the control rat 

group. They suggested that smokeless tobacco use in high doses 

and in chronic processes might be a risk factor for abnormal 

homeostatic and hematological conditions. Another clinical 

study by Kılınç et al. (12) found high leukocyte levels and low 

monocyte and thrombocyte levels in participants using Maras 

powder. It has been shown that Maras powder can adversely 

affect biochemical and hematologic parameters negatively. 

Many studies have found a positive correlation between Maras 

powder use, Hb, leukocyte, lipid profiles, and C-reactive protein 

values. However, there are reports in the literature that suggest 

no statistical correlation (30). When comparing the participants 
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of our study, leukocyte levels were found to be higher in the 
group using Maras powder compared to the smokers group. 
The leukocyte levels were also higher in the group using both 
Maras powder and smoking compared to the only smoking 
group. Further analyses suggested that increased Hb and lipid 
profiles were associated with age and gender. There was no 
difference between the groups in terms of other biochemical 
and hematological parameters. The obtained data support the 
opinion that Maras powder has systemic adverse effects and 
it may increase peripheral leukocyte levels. It is a well-known 
fact that differences in the pack-per-year consumption, the 
kind of tobacco, and depth and duration of inspiration of the 
smoke are important contributors to the adverse effects of 
smoking cigarettes. Frequency, using method, duration held in 
the mouth, oral flora, and amount of saliva are among other 
factors on the emergence of adverse effects of tobacco (31-34). 
There are studies available emphasizing that smokeless tobacco 
may cause disturbances in or around mouth. Also, it can cause 
oral-oropharyngeal cancers, leukoplakia, bleeding gums, and 
gum abnormalities (35-37). Considering leukoplakia, there are 
studies indicating that smokeless tobacco has a 3.0% lower 
rate of progressing into dysplasia when compared to normal 
cigarette smoking. Therefore, progression into cancer is less and 
slower (38,39). But, adverse effects of smokeless tobacco have 
varying degrees of risk depending on various conditions such as 
consumption route and frequency. In an analysis of case-control 
studies, risk for oral and respiratory cancers was found to be 
statistically and significantly higher in participants using dry 
snuff, lower in moist snuff and chewing tobacco (40). In our study, 
we found that effective parameters on developing oral lesions 
were the amount of daily use and method of use. We concluded 
that direct contact of Maras powder with mucosa increased the 
risk for oral lesions up to 8 times compared to using it wrapped 
in paper. Also, a positive correlation between daily use frequency 
and oral lesions was found. According to this, we can conclude 
that use of smokeless tobacco may contribute to deterioration of 
mucosal integrity, leukoplakia, and dysplasia. The progression of 
oral-oropharyngeal cancer development by consumption with 
direct contact to mucosa and number of daily use sessions is 
also a concern. This is consistent with results of many studies 
within the literature (35-37). But the fact that we did not obtain 
samples from lesions or mucosa of the participants to process 
histopathologically was a limiting factor of our study.

CONCLUSION
In conclusion, the smokeless tobacco use, which is considered as 
an alternative way of quitting smoking, does not have adverse 

effects on respiratory functions. However, it is an important 
risk factor for many life-threatening health conditions such 
as cardiac diseases, impairment of several blood parameters, 
oral lesions, and gum abnormalities that contribute to 
malignancies. Also, daily use frequency and method of use 
(direct contact to mucosa) for these tobacco products should 
be considered due to their harmful effects. Social awareness 
should be created for smokeless tobacco use, similar to 
smoking, in order to fight this habitual threat to public health. 
Additionally, more comprehensive studies are necessary to 
raise awareness about the effects of smokeless tobacco as a 
serious health problem.
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Objective: Our study aimed to investigate the efficacy of Gallium-68 (68Ga) prostate-specific membrane antigen (PSMA) positron emission tomography-computed 
tomography (PET-CT) in terms of focus detection in the presence of biochemical recurrence (BCR) after primary curative treatment in patients with prostate cancer (PCa).

Methods: This study included 34 PCa patients who underwent 68Ga-PSMA PET-CT for BCR following radical prostatectomy (RP) or primary curative radiotherapy (RT), 
between August 2017-December 2018 at Okmeydanı Training and Research Hospital, Clinic of Nuclear Medicine. 

Results: Thirteen patients (38.2%) had RP and 21 (61.8%) had RT. PSMA-positive lesion was detected in 21 (61.7%) of 34 patients. PSMA positive lesion was present in 
six of 13 patients (46.1%) in the RP group and 15 of the 21 patients (71.4%) in the RT group. There was a PSMA-positive lesion in five out of 13 patients with serum 
prostate-specific antigen (PSA) values of 0.01-1 ng/mL, in five of eight patients with serum PSA values of 1-2 ng/mL, in four of five patients with serum PSA values of 
2-5 ng/mL, and in seven of eight patients with serum PSA values of >5 ng/mL. PSA levels of PSMA-positive patients were found to be significantly higher than those of 
PSMA-negative, whereas PSA-positive and negative patients did not differ significantly in terms of PSA doubling time, time to BCR, and Gleason score.

Conclusion: 68Ga-PSMA PET-CT is an effective method in the diagnosis of BCR after primary curative treatment in PCa patients.

Keywords: Gallium-68 prostate-specific membrane antigen positron emission tomography-computed tomography, biochemical recurrence, curative radiotherapy, 
radical prostatectomy 
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INTRODUCTION
Prostate cancer (PCa) is the most common cancer in men and 
is responsible for 1/3 of cancer-related deaths. In PCa patients, 
biochemical recurrence (BCR) occurs in 25% of patients after 
radical prostatectomy (RP) or primary curative radiotherapy (RT) 
(1,2). Prostate-specific membrane antigen (PSMA) is a cell surface 
protein that is 100-1.000 fold increased expression in PCa cells 
compared to benign prostate tissues (3,4). Gallium-68 (68Ga)-
labeled PSMA ligands bind to the extracellular part of PSMA and 
internalize to PCa cells (3,4). PSMA is a preferable and suitable 
target for imaging with these features. 68Ga-PSMA positron 
emission tomography-computed tomography (PET-CT) imaging 
has been increasingly used in recent years in PCa patients for 

staging purposes and the purpose of focus detection in the 
presence of BCR (5-8). The aim of this study was to determine 
the efficacy of 68Ga-PSMA PET-CT for the detection of recurrence 
focus in the presence of BCR after RP or primary curative RT 
treatments in PCa patients, and to investigate the correlation 
between PSMA positive focus detection and serum prostate-
specific antigen (PSA) value, PSA doubling time (PSAdt), time to 
BCR, Gleason score.

METHODS
This study included 34 PCa patients who underwent 68Ga-PSMA 
PET-CT for BCR following RP or primary curative RT between 
August 2017-December 2018 at Okmeydanı Training and 
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Research Hospital, Clinic of Nuclear Medicine. The following 

were defined as BCR criterion: >0.2 ng/mL PSA value at post-RP 

follow-up, PSA levels that were increased 2 ng/mL compared to 

the rare value in the patient at post-RT follow-up, or, increasing 

PSA value in a patient who had achieved rare value in three 

consecutive PSA measurements. In patients with BCR, the 

diagnostic power of 68Ga-PSMA PET-CT imaging in the detection of 

recurrence focus and the relationship between imaging findings 

and serum PSA value, PSAdt, time to BCR, and Gleason score 

were investigated. Whole-body 68Ga-PSMA PET-CT imaging was 

performed with PET-CT scanner (Siemens Biograph 6, Chicago, IL, 

USA) consisting of full-ring HI-REZ lutetium oxyorthosilicate PET 

and 6-section CT scan at 60th minutes following the intravenous 

injection of 2 MBq/kg 68Ga PSMA I&T (Scintomics GRP, Germany) 

obtained from Germanium-68/68Ga generator (iThemba LABS, 

South Africa). Images were evaluated visually by two nuclear 

medical experts who knew just the patients’ primary diagnosis. 
68Ga-PSMA I&T uptake, which is located outside the physiological 

activity regions and increased compared to background activity, 

was considered positive for recurrence. The standardized uptake 

value maximum (SUV
max

) value of all 68Ga-PSMA I&T uptake foci 

was measured, but any SUV
max

 threshold value was not used 

as the criterion of positivity. Ethics committee approval was 

obtained from Okmeydanı Training and Research Hospital Ethics 

Committee with the 1181 decision number and on 03.05.2019 

date, for this clinical study, which was designed retrospectively.

Statistical Analysis

For statistical analysis, IBM SPSS Statistics 22 (IBM SPSS, Turkey) 

program was used. In the evaluation of the study data, the 

conformity of the parameters to the normal distribution was 

evaluated by Shapiro-Wilks test, and it was found that the 

parameters did not show normal distribution. In addition to 

descriptive statistical methods (mean, standard deviation, 

frequency), Mann-Whitney U test was used for the comparison 

of quantitative data between two groups. Significance was 

evaluated as p<0.05.

RESULTS
Thirty-four male patients were included in the study. The mean 

age was 70.76±6.94 years (range, 56-84). Thirteen patients (38.2%) 

had RP, and 21 (61.8%) had RT as primary treatment. While 68Ga-

PSMA PET-CT was applied with the diagnosis of BCR in patients, 

the mean serum PSA level was 6.33±11.06 ng/mL (median 1.23; 

range=0.01-40.19) and the mean PSA
dt
 was 9.97±6.77 (median 

8; range=1-31) months. The mean time to BCR was 71.03±52.05 

months (median 52; range=9-179). Gleason score was 3+3 in 

nine patients, 3+4 in nine patients, 4+3 in three patients, 4+4 in 

eight patients, and 4+5 in five patients. The PSMA-positive lesion 

was detected in 21 (61.7%) of the 34 patients: In six of the 13 

patients (46.1%) in the RP group and 15 of the 21 patients (71.4%) 

in the RT group. The pathologies detected with 68Ga-PSMA PET-CT 

were local recurrence in 12 patients, local recurrence plus pelvic 

metastatic lymph node in one patient, local recurrence plus 

bone metastasis in two patients, pelvic metastatic lymph node 

alone in two patients and bone metastasis alone in four patients. 

The mean SUV
max

 value was 18.37 (range=3.6-56.43) in local 

recurrent lesions, 6.58 (range=3.38-13.51) in metastatic lymph 

nodes, and 10.52 (range=3.69-43.14) in bone metastases (Figure 

1). There was a PSMA-positive lesion in five out of 13 patients 

with serum PSA values of 0.01-1 ng/mL, in five of eight patients 

with serum PSA values of 1-2 ng/mL, in four of five patients with 

serum PSA values of 2-5 ng/mL, and in seven of eight patients 

with serum PSA values of >5 ng/mL. PSA levels were found to be 

significantly higher in patients who had a positive lesion in 68Ga-

PSMA PET-CT compared to patients with no lesion (p=0.008). 

Between the patients with and without a positive focus in 68Ga-

PSMA PET-CT, no statistically significant difference was found in 

terms of PSA
dt
, time to BCR, and Gleason score (p>0.05) (Table 

1). 68Ga-PSMA PET-CT imaging was found to provide a potential 

change in the treatment plan through detection of the metastatic 

lesion without local recurrence, in addition to the detection of 

local recurrence in nine patients.

DISCUSSION                                                               
In PCa patients, RP or primary curative RT is the primary 

Sağlampınar Karyağar and Tabak Dinçer. Prostate-specific Membrane Antigen Positron Emission 
Tomography-Computed Tomography Biochemical Recurrence

Figure 1. A 62-year-old man with prostate cancer, Gleason score 
4+4, who underwent radio theraphy June 2017. Gallium-68 prostate-
specific membrane antigen positron emission tomography-computed 
tomography (68Ga-PSMA PET/CT) was performed for a persistently raised 
prostate-specific antigen level (0.47 ng/mL). (A) Axial, (B) Sagittal 68Ga 
PSMA PET and (C) Axial, (D) Sagittal CT images showed 68Ga PSMA-
positive sclerotic lesion at the lumbar 4th vertebra corpus (black arrow) 
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treatment option in the presence of localized disease. BCR is seen 
in 20-30% of patients after RP, and 60% after curative RT in 10-15 
years follow-up (5,9). Although adjuvant RT is the first and most 
important treatment option in patients with BCR, the efficacy of 
this treatment is related to the detection of the recurrent disease 
as early as possible and is limited to the prostate region (6). In a 
meta-analysis of Tan et al. (10) which included 5113 patients with 
BCR who underwent 68Ga-PSMA PET-CT to detect the recurrence 
focus, 68Ga-PSMA PET-CT scan was reported to have a 70% focus 
detection rate, and, for the serum PSA values of <0.5 ng/mL, 0.5-
0.9 ng/mL, 1-1.9 ng/mL and ≥2 ng/mL, these rates were reported 
as 44.9%, 61.3%, 78.2%, and 93.9%, respectively. In our study, 
at least one PSMA-positive lesion was detected in 21 of the 34 
patients (61.7%) as the BCR focus, and this rate was 46.1% in the 
RP group and 71.4% in the RT group. The pathologies detected 
with 68Ga-PSMA PET-CT were local recurrence in 12 patients, 
local recurrence plus pelvic metastatic lymph node in one 
patient, local recurrence plus bone metastasis in two patients, 
pelvic metastatic lymph node alone in two patients and bone 
metastasis alone in four patients. In the study of Vinsensia et al. 
(11) as BCR focus, 30.4% local recurrence and pelvic metastatic 
lymph nodes, 42.1% bone metastasis, 13.7% retroperitoneal 
metastatic lymph nodes and 13.7% distant metastasis were 
detected. Accurate and early detection of local recurrence and 
possible metastatic focus in the presence of BCR is essential for 
appropriate treatment planning (12,13). In our study, there was 
a PSMA-positive lesion in five out of 13 patients with serum PSA 
values of 0.01-1 ng/L in five of eight patients with serum PSA 
values of 1-2 ng/mL, in four of five patients with serum PSA 
values of 2-5 ng/mL, and in seven of eight patients with serum 
PSA values of >5 ng/mL. In a prospective study that included 
314 cases, Caroli et al. (14) reported that PSMA-positive focus 
detection rate was found to be 94.8% among patients with BCR 
who had a serum PSA value of ≥2 ng/mL. In a study conducted 

with patients with serum PSA values <5 ng/mL, Kabasakal et al. 
(15) detected a PSMA positive focus in 58% of patients by 68Ga-
PSMA PET-CT imaging, and, this rate was reported to be 31% in 
patients with serum PSA <0.2 ng/mL and 54% in patients with 
0.2-2 ng/mL. In patients with BCR, the major effective factor for 
detecting the focus with imaging methods is serum PSA, and 
as the PSA increases, the focus detection rate increases (10,16). 
In a study by Sanli et al. (17) on the 68Ga-PSMA PET-CT imaging 
performed due to BCR, at least one focus was detected in 83.4% 
of the patients. Furthermore, there was a significant difference 
between the PSA positive and negative patients in terms of serum 
PSA levels, but no significant relationship was found in terms of 
the Gleason score. In our study, we showed that PSA levels were 
significantly higher in patients who had PSMA-positive lesion in 
68Ga-PSMA PET-CT compared to patients without a PSMA-positive 
lesion, but there was no statistically significant difference 
in terms of Gleason score, time to BCR and PSAdt. In a meta-
analysis examining 37 investigations conducted by Eissa et al. 
(18) the rate of focus detection was found to be 47-96.6% with 
68Ga-PSMA PET-CT imaging in patients with BCR. Moreover, this 
rate was 11.1% to 75% in patients who had <0.5 ng/mL serum 
PSA value. In this study, it was also reported that there was a 
significant relationship between high serum PSA values and 
PSMA positive focus detection, and 68Ga-PSMA PET-CT imaging 
provided a change in treatment in 28.6-87.1% of the patients (18). 
In a study of 70 cases, conducted by Ceci et al. (5) a significant 
relationship was found between positive focus detection in 68Ga-
PSMA PET-CT imaging and the PSA

dt
. Also, It was reported that 

PSMA positive focus detection rate was 85% among patients with 
PSA

dt 
<6.5 months and serum PSA value <2 ng/mL (5). However, 

in the study of Afaq et al. (16) no significant relationship was 
found between PSAdt and PSMA positive focus detection. The 
treatment plan change provided by 68Ga-PSMA PET-CT imaging 
in BCR patients has been reported in the literature in 39-76%. 
Significant treatment changes have been in the form of RT 
area-dose change for pelvic lymph node metastasis in patients 
scheduled rescue RT and the transition to systemic therapy in 
patients who were detected distant metastases (9,19-21). In 
our study, 68Ga-PSMA PET-CT imaging was found to provide a 
potential change in the treatment plan through detection of the 
metastatic lesion without local recurrence, in addition to the 
detection of local recurrence in nine patients. 

CONCLUSION
68Ga-PSMA PET-CT imaging is an effective method for detecting 

BCR after primary curative treatment in PCa patients and 

provides optimal treatment planning. In our study, there was 

Sağlampınar Karyağar and Tabak Dinçer. Prostate-specific Membrane Antigen Positron Emission 
Tomography-Computed Tomography Biochemical Recurrence

Table 1. Relationship between Gallium-68 prostate-specific 
membrane antigen positron emission tomography-computed 
tomography findings and serum prostate-specific antigen, 
time to biochemical recurrence, and prostate-specific antigen 
doubling time

   PSMA 
positive

PSMA 
negative

Totaly        p

Serum PSA 8.41±12.5 

(2.39)

2.97±7.47 

(0.89)

6.33±11.06 

(1.23)

0.008*

BCR time 80.67±54.22 

(58)

55.46±46.1 

(29)

71.03±52.05 

(52)

0.070

PSA
dt
 10.2±7.34 

(8)

9.62±6.05 

(8)

9.97±6.77 

(8)

0.986

PSA
dt
: Prostate-specific antigen doubling time, PSMA: Prostate-specific membrane 

antigen, BCR: Biochemical recurrence
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a significant relationship between high PSA level and PSMA 
positive focus detection rate, while there was no significant 
difference between PSA positive and negative patients in terms 
of PSAdt, time to BCR, and Gleason score.
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INTRODUCTION
Benign paroxysmal positional vertigo (BPPV) is the most 

common cause of peripheral vertigo in the general population 

(1). BPPV is characterized by vertigo that is triggered by head 

movements and lasts for seconds, and accompanied by a feeling 

of imbalance and nausea. In the pathophysiology of BPPV, 

there are two theories called cupulolithiasis and canalithiasis. 

There are three semicircular canals located perpendicular to 

each other in the inner ear and sensing the angular movements 

of the head: posterior, lateral (horizontal), superior (anterior) 

canal crura are associated with the utricle, known as autolytic 

organ. Calcium (Ca) carbonate crystals are found in the otoconial 

layer above the maculae found in the utricle. The otoconia 

separated from the utricle macula can pass into semicircular 

canals. Vertigo and nystagmus can occur when these otoconia 

stimulates cupula. The “canalithiasis” theory suggests that the 

free movement of these otoconia in the canal plays a role in the 

pathophysiology of the disease. It was first described by Hall, 

Ruby and McClure in 1979 and was first proven in vivo by Parnes 

and McClure in 1992. “Cupulolithiasis”, defined by Schuknecht in 

1969, refers to the adherence of the otoconia to the cupula (2). 

Otoconia contains Ca carbonate in the form of Ca crystals and an 

organic core consisting mainly of glycoproteins. Ca metabolism 

also plays a primary role in the synthesis/absorption of otoconia 

and is therefore theoretically thought to be an etiological factor 

at the onset of BPPV (3). The aim of our study was to compare 

25-hydroxy (25-OH) vitamin D levels in patients with idiopathic 

BPPV and healthy controls, and to investigate the role of 25-OH 

vitamin D in the development of BPPV.

METHODS
One hundred and twenty-five (100 female and 25 male, mean 

age=52±14 years) patients, who were admitted to the vertigo 

outpatient clinic between June 2018 and September 2018 and 

were diagnosed with idiopathic BPPV, were included in this 

retrospective case-control study. The patients had no history of 

Meniere’s disease, vestibular migraine, labyrinth hypofunction, 

head trauma or other vestibular diseases. The control group 
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consisted of 101 (74 female and 27 male, mean age=48±13 years) 
healthy volunteers. The patients had no history of neurological 
symptoms or vestibular disease. Patients with neurotologic 
symptoms and complaints of dizziness and imbalance were 
excluded from the study. All participants did not receive Ca or 
vitamin D treatment within the last year.

Vestibular evaluation was performed using computerized 
(videonystagmography: ICS Charter EP, GN Otometrics, USA). BPPV 
was diagnosed by Dix-Hallpike and Pagnini-McClure maneuvers. 
There was posterior canal involvement in 80 patients (64%), 
horizontal canal involvement in 38 patients (30.4%) and anterior 
canal involvement in seven patients (5.6%). Epley maneuver 
was used in patients with posterior canal involvement and 
Barbecue maneuver was applied to those with horizontal canal 
involvement. In the anterior canal involvement, “reverse Epley 
maneuver” was performed. Canalithiasis was detected in 72% (90 
patients) of these patients and cupulolithiasis was responsible 
for the pathophysiology in 28% (35 patients) (Table 1). Blood 
was collected from patients with BBPV and healthy volunteers 
and 25-OH vitamin D levels were measured. 25-OH vitamin D 
levels were classified as normal (≥30 ng/mL), insufficient (>20 
to <30 ng/mL) and deficiency (≤20 ng/mL). The approval of the 
Ethics Committee was obtained (dated: 6.11.2018, numbered: 
48670771-514.10). Informed consent was obtained from the 
patients.

Statistical Analysis

Statistical analysis was performed using SPSS version 23.0. 

Descriptive data are presented using mean and standard 

deviation for normally distributed variables, and median, 

minimum and maximum values for non-normally distributed 

variables (and frequency tables for ordinal variables). Chi-square 

was used to compare categorical variables. The suitability of the 

measured variables to normal distribution was examined by 

visual (histogram) and analytical methods (Kolmogorov-Smirnov/

Shapiro-Wilk tests). Pairwise comparisons were performed using 

Student’s t-test for normally distributed parameters and Mann-

Whitney U and Kruskal-Wallis tests for non-normally distributed 

parameters. P<0.05 was evaluated as statistically significant.

Results 
The mean serum 25-OH vitamin D levels were 16.36 ng/mL (3.52-

53.91) in the BPPV group and 17.09 ng/mL (4.46-53.51) in the 

control group. Vitamin D levels were low in both groups. In the 

BPPV group, 81 patients (65.3%) had serum 25-OH vitamin D 

deficiency, 33 patients (26.6%) had insufficient and 10 patients 

(8.1%) had normal levels. In the control group, 74 patients (73.3%) 

had serum 25-OH vitamin D deficiency, 16 patients (15.8%) had 

insufficient and 11 patients (10.9%) had normal levels (Table 2). 

There was no statistically significant difference between the BBPV 

Table 1. Rate of semicircular canal involvement and 25-hydroxy vitamin D levels

n % Median (minimum-maximum) Vitamin D levels H pa

Affected canal Superior 7 5.6 14.52 (9.60-36.04)

0.645 0.724Posterior 38 30.4 18.00 (3.52-53.91)

Lateral 80 64 16.18 (6.12-49.78)
aKruskal Wallis-H test

Table 2. Comparison of 25-hydroxy vitamin D levels between benign paroxysmal positional vertigo and control group 

n BPPV (n=125) Control group 
(n=101)

Significance

% n %

Gender Male 25 20.0 27 26.7 x2=1.429 p=0.232

Female 100 80.0 74 73.3

Age* 52±14 48±13 t=1.903 p=0.058

Vitamin D groups Deficient (≤20 ng/mL) 81 65.3 74 73.3

x2=3.952 p=0.139Insufficient (>20 to <30 ng/mL) 33 26.6 16 15.8

Normal (≥30 ng/mL) 10 8.1 11 10.9

Vitamin D groups Deficient (<30 ng/mL) 114 91.9 90 89.1 x2=0.526 p=0.468

Normal (≥30 ng/mL) 10 8.1 11 10.9

Vitamin D value** 16.36 (3.52-53.91) 17.09 (4.46-53.51)

BPPV: Benign paroxysmal positional vertigo, *Mean ± standard deviation values are given, **Since vitamin D values do not show normal distribution, median (minimum-
maximum) values are given, Pearson chi-square test, Independent samples t-test, Mann-Whitney U test
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group and control group in terms of 25-OH vitamin D deficiency 
(p=0.139). There was no difference between 25-OH vitamin D 
levels in BPPV patients regarding affected canals (p=0.724).

DISCUSSION
BPPV is the most common cause of peripheral vertigo at any 
age. The mechanism of BPPV is explained by the passage of the 
otoconia separated from the utricle into semicircular canals. 
There is no consensus on the factors that cause BPPV. Since 
the etiologic factors are unclear, most cases are considered 
idiopathic. Predisposing factors are senility, female gender, 
hormonal factors and viral causes (4). Inner ear consists of 
cochlea and labyrinth system. The bony labyrinth consists of 
three semicircular canals: superior (anterior), posterior and 
horizontal (lateral). There is a fluid called perilymph in the bony 
labyrinth. Membranous labyrinth consists of utricle, saccule and 
membranous semicircular canals, and it contains endolymph. 
Membranous semicircular canals are located perpendicular 
to each other. The dilated parts are called ampulla. There are 
special cells in this region called “crista ampullaris” that is the 
sensory organ of balance. Within the wall of the utricle, there 
are cells called the macula of utricle, which lie horizontally and 
receive the sense of balance, and supporting cells. These cells 
have Ca+2 particles called otoconia. Otoconia crystals have central 
and peripheral portions. The core is predominantly organic with 
a lower Ca+2 level and the periphery is largely inorganic with 
a higher Ca+2 level (5). Endolymphatic Ca+2 concentration is 
critical for normal auditory and balance system (6-8). According 
to theoretical considerations, a link between otolytic disorders 
and vitamin D deficiency is highly probable. Endolymphatic 
(cochlea 23 μM and vestibule 280 μM) Ca concentration is much 
lower than perilymph. Yamauchi et al. (9) first demonstrated the 
expression of a complete Ca+2 absorptive system in cochlear and 
vestibular tissues in mice. Regulation by vitamin D allows this 
system to be regulated at the transcript level. Brookes (8) thinks 
that low endolymphatic Ca+2 concentrations at pathological 
level are the cause of hearing loss due to vitamin D deficiency 
and hypoparathyroidism. Karataş et al. (3) conducted a study in 
our country and compared the prevalence of osteoporosis and 
vitamin D deficiency in 78 BPPV patients and in 78 controls. 
Osteoporosis and vitamin D deficiency rates in BPPV patients 
were very high. The mean serum 25-OH vitamin D levels in BPPV 
patients and controls were 23.0±14.4 ng/mL and 17.0±12.3 ng/
mL, respectively. The prevalence of vitamin D deficiency in these 
two groups was 28% (22 individuals) and 40% (31 individuals), 
respectively. However, there was no significant difference in the 
prevalence of osteoporosis and vitamin D deficiency between 

BPPV group and controls. Since the prevalence of osteoporosis 
and vitamin D deficiency is quite high in the general population, 
they thought that osteoporosis and vitamin D deficiency are not 
risk factors for BPPV. In our study, mean serum 25-OH vitamin 
D levels were 16.36 ng/mL (3.52-53.91) in the BPPV group and 
17.09 ng/mL (4.46-53.51) in the control group. Vitamin D levels 
were low in both groups. There was no statistical difference 
between the groups. Lee et al. (4) evaluated the relationship 
between Ca+2 and vitamin D status, and the presence of BPPV 
formation and bone biochemical markers in 132 osteoporotic 
patients diagnosed with idiopathic BPPV. They divided patients 
into three groups according to bone mineral density (BMD). The 
incidence of vitamin D deficiency was 11.8% (4/34) in the normal 
BMD group, 15% (6/40) in the osteopenia group, and 43.1% (25/58) 
in the osteoporosis group. They found a positive correlation 
between 25-OH vitamin D and BMD results in BPPV patients. They 
reported that the prevalence of BPPV in osteoporotic patients is 
associated with vitamin D deficiency and systemically high bone 
turnover rates, and may impair local Ca+2 homeostasis in the 
inner ear. Han et al. (10) examined the BMD and serum 25-OH 
vitamin D levels of 80 postmenopausal women with BPPV and 
compared them with healthy volunteers. Decreased BMD was 
significantly higher in women with BPPV than in healthy controls 
(71.8% vs. 51.2%). Mean serum 25-OH vitamin D levels were also 
significantly lower in women with BPPV than in healthy controls 
(19.1±5.2 vs. 22.5±5.8, p<0.001). They thought that low 25-OH 
vitamin D might be a risk factor for BPPV in the postmenopausal 
period. Maslovara et al. (11) compared serum vitamin D vitamin 
levels in BPPV patients with and without recurrence, and found 
no significant difference. Most of the patients found low serum 
vitamin D level and recommended vitamin D for these patients. 
Vitamin D levels were significantly lower in patients with clinical 
canalithiasis than cupulolithiasis. In our study, 72% of cases had 
canalithiasis pathology and 28% had cupulolithiasis. There was 
no difference in vitamin D deficiency.

Talaat et al. (12) divided 80 patients (52 females, 28 males, mean 
age=47.6±9.1 years, range=31-71 years) with BPPV into two 
groups: 36 patients with primary and 44 patients with recurrent 
BPPV. The control group included 100 healthy volunteers with 
similar age and gender distribution. BMD and serum 25-OH 
vitamin D were measured. Vitamin D levels were significantly 
lower in the recurrence group (p<0.05). Studies that correlate 
BPPV and both vitamin D deficiency and low BMD suggest that 
these disorders should be investigated and treated in patients with 
recurrence. Büki et al. (13) measured 25-OH vitamin D levels in 18 
BPPV patients and found it to be low. Four of these patients were 
recurrent cases with 4-6 attacks per year. Patients with idiopathic 
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positional vertigo had a low mean serum 25-OH vitamin D (23 
ng/mL) levels similar to that of the general Austrian population 
at high rates. Patients with recurrences were given vitamin D 
and their serum levels were corrected. They were followed-up 
for 8 months and vertigo attacks did not recur after vitamin D 
supplementation. They suggest further epidemiological research 
to determine whether BPPV patients with low vitamin D levels 
may benefit from supplementation and the effect of correcting 
vitamin D deficiency on vertigo recurrence. Jeong et al. (14) 
measured 25-OH vitamin D serum levels in 100 patients (63 
female and 37 male, mean age=61.8±11.6 years) with idiopathic 
BPPV and compared the data with 192 controls (101 female and 
91 male, mean age=60.3±11.3 years). Serum 25-OH vitamin 
D level was lower in BPPV patients (14.4±8.4 vs. 19.1±6.8 ng/
mL, p=0.001). Moreover, patients with BPPV showed a higher 
prevalence of lower serum 25-OH vitamin D (≤20 ng/mL, 80.0 
vs. 60.1%, p<0.001) than controls. It was shown that there was 
a relationship between idiopathic BPPV and decreased serum 
25-OH vitamin D. Decreased serum 25-OH vitamin D may be a 
risk factor for BPPV.

CONCLUSION
The relationship between idiopathic BPPV and vitamin D 
deficiency is controversial in the literature. As in our country, 
vitamin D deficiency is common in populations with short and 
variable sun exposure. We found low levels of vitamin D in 
both study and control groups. In this respect, further studies 
are needed to investigate the relationship between BPPV and 
vitamin D deficiency.
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Primary cutaneous anaplastic large cell lymphoma (PCALCL) is a rare cutaneous CD30 + T cell lymphoproliferative disorder. PCALCL usually presents as solitary and 
localized nodules and tumors, or may be multiple and ulcerated. Extracutaneous involvement may occur rarely. Systemic anaplastic large cell lymphoma with secondary 
cutaneous involvement has a similar clinical appearance to PCALCL, but differs in treatment and prognosis. Thus, systemic evaluation of patients considered as PCALCL is 
critical. An 82-year-old male patient presented with three progressive lesions on the scalp. The final diagnosis was PCALCL with extracutaneous involvement based upon 
the involvement of regional lymph nodes, liver and spleen, lack of systemic B symptoms and the results of histopathological and immunophenotypical studies. This case 
is presented to emphasize the necessity of systemic evaluation in patients considered as PCALCL and to remind how to differentiate PCALCL from systemic lymphomas.

Keywords: Primary cutaneous anaplastic large cell lymphoma, cutaneous lymphoma, CD30 positivity
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INTRODUCTION
Primary cutaneous anaplastic large cell lymphoma (PCALCL) is 

a rare CD30 + T cell lymphoproliferative disease of the skin (1). 

PCALCL is clinically seen as one or more ulcerable nodules and 

tumors (2). Rarely, extracutaneous involvement may occur (3). 

Cutaneous involvement secondary to systemic anaplastic large 

cell lymphoma is clinically similar to PCALCL, but treatment 

and prognosis vary (4). Therefore, it is important to investigate 

systemic disease in patients with PCALCL. The diagnosis of 

PCALCL is usually made by clinical findings, histopathological 

and immunophenotypical examination and the absence of 

systemic disease (5).

CASE REPORT
An 82-year-old male patient presented to our clinic with three 

lesions on the scalp that grew and became a mass. The history 

revealed that the first lesion had occurred one year ago and had 

occasional bleeding; the other two had developed in the last 

2 months and had no symptoms. Dermatological examination 

revealed a 3x3x1.5 cm sized, hard, brown-red-colored nodular 

lesion with hemorrhagic crust and yellow squama on the right 

frontoparietal region. Two 1.5x1.5x0.5 cm sized, brown-red-

colored, nodular lesions were observed on bilateral posterior 

parietal regions (Figures 1, 2). He did not have weight loss, 

night sweats, decreased appetite, and fever. Histopathological 

examination revealed a large infiltrate of atypical lymphocytes 

in the dermis. Immunohistochemically, cells were positive 

for CD30, CD4, CD3, CD45 RO, MUM1, and negative for CD20, 

anaplastic lymphoma kinase (ALK), epithelial membrane antigen 

(EMA), Melan A, S100, BCL6, glial fibrillary acidic protein and 

Epstein-Barr virus. The KI 67 proliferation index was 90% (Figures 

3-9). Laboratory tests and thoracic computed tomography (CT) 

evaluating systemic involvement were normal. Abdomen CT 

examination revealed a 10 mm hypodense nodule in the left 

and right lobes of the liver and 1 mm in the medial spleen. 
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Positron emission tomography examination showed increased 

F-18 fluorodeoxyglucose uptake in localized sites that matched 

the skin-subcutaneous lesions on the scalp, left posterior cervical 

lymph nodes in the neck, and in the liver and spleen that 

matched the hypodense nodules seen on CT. As the lesion was 

immunohistochemically negative for ALK and EMA, the patient 

was diagnosed as PCALCL with extracutaneous involvement

Figure 1. A 3x3x1.5 cm sized, hard, brown-red nodular lesion with 
hemorrhagic crust and yellow squama on the right frontoparietal region

Figure 2. Two 1.5x1.5x0.5 cm sized, brown-red nodular lesions with a 
slight squama on the posterior of the bilateral parietal region

Figure 3. Infiltrate of large atypical lymphocytes in the dermis 
(hematoxylin and eosin, x100)

Figure 4. Positive staining with CD3

Figure 5. Positive staining with CD30

Figure 6. Positive staining with MUM1
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DISCUSSION
Primary cutaneous lymphomas are a heterogeneous group of 

diseases consisting of extranodal non-Hodgkin’s lymphomas that 

present in the skin. Unlike nodal non-Hodgkin lymphomas, 75% 

of primary cutaneous lymphomas are of T lymphocyte origin 

and the majority are mycosis fungoides and Sezary syndrome. 

This is followed by lymphoid papulosis and that present in the 

skin as CD30 + T cell lymphomas (6). PCALCL accounts for 10% 

of all cutaneous T cell lymphomas. It is usually seen after the 

6th decade and is common in men. The most common site of 

involvement is the head and extremities. Clinically, it is seen as 

one or more nodules and tumors that can ulcerate. The etiology 

is unknown. Unlike systemic ALCL, it has a good prognosis and 

spontaneous regression can be seen (7). Rarely, extracutaneous 

dissemination may occur and involves regional lymph nodes and 

viscera (6). The diagnosis of PCALCL is made by clinical findings, 

histopathological and immunophenotypical examination and 

imaging methods (5). In histopathological examination, CD4+  

T lymphocytes with CD30 + anaplastic morphology form non-

epidermotropic diffuse infiltrate in the dermis. Mitosis rate is 

high. Ulcerated lesions may be accompanied by inflammatory 

infiltrates of reactive lymphocytes, histiocytes, eosinophils and 

neutrophils (6). Immunohistochemical studies are important 

in distinguishing between primary and secondary lesions that 

are clinically and histopathologically similar. Unlike systemic 

CD30 + lymphomas, PCALCL is not stained with EMA and ALK 

immunostaining (8). Imaging techniques are necessary both 

for staging the disease and for distinguishing between primary 

and secondary. In order to diagnose PCALCL, it should be shown 

that there is no systemic involvement (7). In our case, there were 

regional lymph nodes, liver and spleen involvement as well 

as skin involvement at the time of diagnosis. It could not be 

determined that the involvement of lymph nodes and viscera 

were before or after the cutaneous lesions,  since there was 

no previous examination. However, the patient was diagnosed 

as PCALCL with extracutaneous involvement due to lack of B 

symptoms (fever, night sweats, weight loss) which are suggestive 

of systemic lymphoma and immunohistochemical studies 

showing negative ALK and EMA staining. Surgical excision and 

radiotherapy are the treatment options for localized PCALCL 

cases. In case of extracutaneous involvement, systemic multiple 

chemotherapy is applied (9). Recent studies have reported cases 

of complete remission with brentuximab vedotin, an anti-CD30 

monoclonal antibody (10). We did not have the opportunity to 

initiate any treatment because our patient died one month after 

the diagnosis. 

Figure 7. 90% Ki67 proliferation index 

Figure 8. Negative staining with anaplastic lymphoma kinase 

Figure 9. Negative staining with epithelial membrane antigen 
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PCALCL has a better prognosis than systemic lymphomas. 

Ten-year survival has been reported to be 90% (8). However, 
the presence of widespread skin lesions, muscle and deep 
fascia involvement, the occurrence of lesions in the leg and 
extracutaneous involvement reduces survival (11-13). In the 
study of Benner and Willemze (3), 14.8% of 135 patients with 
PCALCL showed extracutaneous invasion. It was reported that 
70% of the patients were alive and in remission, 6% were alive 
and under treatment, 8.9% died due to lymphoma and 14% died 
due to another cause. In the study of Hapgood et al. (14) 15% of 
47 PCALCL cases showed extracutaneous spread. It was reported 
that 57% of the patients were alive and in remission, 13% were 
alive and under treatment, 9% died due to lymphoma and 21% 
died due to another cause. In another study by Benner and 
Willemze (15), 5-year survival rates of patients with and without 
lymph node and visceral organ involvement were reported 
as 51% and 80%, respectively. In conclusion, since treatment 
and prognosis differ by origin, staging is important in patients 
with PCALCL and systemic and primary cutaneous lymphoma 
should be differentiated by clinical findings, imaging methods, 
histopathological and immunophenotypical examination.
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INTRODUCTION
Cleidocranial dysplasia (CCD) is an autosomal dominant disorder 

with rare de novo mutations and with an incidence of 1/1000000. 

It is generally seen as a result of mutations in the RUNX2 

gene in chromosome 6p21 that regulates normal osteoblastic 

differentiation and appropriate bone formation (1,2). In such 

bone dysplasia, flat bones such as head bones, clavicle, and 

teeth are affected. Short stature, frontal and parietal bossing, 

seperated cranial sutures, late closure of fontanels, hypoplasia 

or aplasia of clavicles, maxilla hypoplasia, hypoplasia of 

iliac wings and brachydactyly can be seen. Although the 

eruption time of primary teeth is normal, early tooth loss may 

accompany in adulthood (1,3). In affected cases, the clavicles 

may not be present partially or completely. Therefore, increased 

opposition at the shoulders is a specific finding for this disease 

(4). The diagnosis is confirmed by clinical findings, radiological 

examinations and gene sequence analysis. Cases should be 

followed for orthopedic complications, dental anomalies, upper 

respiratory tract obstruction, sinus and ear infections, hearing 

loss, osteoporosis and osteopenia. There is no specific treatment 

for CCD. Bone deformities can be operated after 5 years of age 

and orthodontic intervention may be required due to tooth loss 

(5).

CASE REPORT
Written consent was obtained from the mother of the patient to 

present the case.

A 9.5 month old girl was admitted to the outpatient clinic with 

enlarged anterior and posterior fontanels and separated sagittal 

suture. The patient was the first child of a 24 year old mother 

and a 36 year old father from a non-consanguineous marriage. 

Birth weight was 3150 g [25-50% percentile, standard deviation 

score (SDS): -0.51], birth height was 49 cm (25-50% percentile, 

SDS: -0.12%) and birth head circumference was 35 cm (50th 

percentile, SDS: 0.18). Her family history revealed short stature, 

early tooth loss, and similar facial dimorphism in her mother, 

uncle, two male cousins and her grandmother, but no cases 

were diagnosed. On physical examination, body weight was 

8000 g (25-50% p, SDS: -0.74), height was 69 cm (10-25% p, SDS: 

-0.55), head circumference was 45.5 cm (50-75% p, SDS: 1.05), 

weight by height was 99% (SDS: -0.07), anterior fontanel was 4x5 

cm and posterior fontanel was 2x2 cm, metopic-coronal and 

sagittal sutures were separated, and there were flattened nose 

and frontal bossing. The patient had two primary teeth and the 

other system examinations were normal (Figure 1). In terms of 

neuromotor development, the patient achieved head control 

at 3 months, supported sitting at 5 months and unsupported 
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Keywords: Cleidocranial dysplasia, enlarged fontanels, relative macrocephaly

 Abstract

1İstanbul Okmeydanı Training and Research Hospital, Clinic of Pediatrics, İstanbul, Turkey
2İstanbul Okmeydanı Training and Research Hospital, Clinic of Medical Genetics, İstanbul, Turkey

 Nimet Pınar Yılmazbaş1,  Diğdem Bezen1,  Biray Ertürk2

Cleidocranial Dysplasia: A New Mutation

DOI: 10.4274/eamr.galenos.2018.23600

https://orcid.org/0000-0002-1283-1712
https://orcid.org/0000-0003-3977-5527
https://orcid.org/0000-0002-0348-6267


254

Yılmazbaş et al. Cleidocranial Dysplasia: A New Eur Arch Med Res 2019; 35 (4):253-6

sitting at 8 months. Our case erupted her first primary tooth at 

the age of 6 months and started to spell at 8 months. Laboratory 

tests were within normal limits as follows: thyroid stimulating 

hormone (TSH): 2.75 microIU/mL (0.73-8.35 microIU/mL), free 

T4: 1.26 ng/dL (0.92-1.99), calcium (Ca): 10.64 mg/dL (9-11 mg/

dL), phosphorus (P): 6.2 mg/dL (4.5-6.7 mg/dL), parathyroid 

hormone (PTH): 21.52 pg/mL (3.6-32 pg/mL), and 25 (OH) 

vitamin D: 32.9/g/L (20-50/g/L). The alkaline phosphatase level 

of our case was 97 U/L and this value was close to the lower limit 

according to age (n: 70-1107 U/L). On the direct X-ray, sagittal 

suture and posterior fontanel were open, anterior fontanel was 

large for age, clavicle development was normal and bone age 

was consistent with 6 months (Figure 2). On cranial ultrasound 

examination, the ventricular horn index was within normal 

limits, lateral ventricular contours were smooth, the 3rd and 4th 

ventricles were normal in size, localization and configuration, 

and cerebral-cerebellar hemispheres, basal ganglia, intra- and 

periventricular sites were in normal sonographic appearance. 

On physical examination of the mother of our case, height was 

148 cm, weight was 64 kilogram, and head circumference was 61 

cm. She had frontal bossing with 0.5 cm open anterior fontanelle 

and accompanying unilateral hip dysplasia. The mother had 

increased opposition of shoulders and was able to connect both 

shoulders to the midline. Based on these findings, a diagnosis 

of bone dysplasia was considered in the mother. Cranial 

ultrasonography was reported to be normal when we looked at 

the causes of large fontanelle, and no lesion causing intracranial 

pressure increase was detected and this diagnosis was ruled 

out. Ca, P, PTH and 25 (OH) vitamin D levels were normal, so 

we ruled out the diagnosis of rickets. In our case, normal TSH 

and free T4 levels allowed us to rule out hypothyroidism that 

may cause large fontanelle. Hypophosphatasia, a rare hereditary 

disease associated with bone and dental mineral deficiency 

accompanied by low or normal autosomal recessive alkaline 

phosphatase, normal or high serum calcium and phosphate 

levels, is a disease that causes neuromotor growth retardation in 

the early period, and the neuromotor development of our case 

was normal according to the month and the tone was normal, so 

we ruled out this diagnosis (6,7).

The present findings and family history of our case were suggestive 

of bone dysplasias. The increased opposition of shoulders 

in mother was specific for the diagnosis of CCD and RUNX2 

gene mutation was sent from case and mother for definitive 

diagnosis. As a result of the sequence analysis, heterozygous 

c.1281delC (p.Gly428Alafs*56) mutation was detected in exon 8 

in our case and mother, which was not previously defined. After 

the genetic diagnosis was confirmed, our case was consulted 

and followed-up with orthopedics and neurosurgery clinics. In 

addition, genetic counseling was provided to all affected cases in 

the family and thus orthodontic and orthopedic problems were 

intervened.

DISCUSSION
CCD is a genetic disease that occurs as a result of a mutation 

in the RUNX2 gene, which is involved in osteoblastic 

differentiation and function, with an incidence of 1/1000000. 

Flat bone anomalies such as head bones and clavicle, and tooth 

Figure 1. Side view of brachiocephalic head of case

Figure 2. View of enlarged fontanels and sutures on anteroposterior 
posterior radiograph of the case
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anomalies are present in each case. Short stature, frontal and 

parietal bossing, open cranial sutures, late closure of fontanels, 

hypoplasia or aplasia of clavicles, maxilla hypoplasia, hypoplasia 

of iliac wings, brachydactyly and early dental loss are the 

accompanying clinical conditions. Our case was admitted to our 

hospital because of an enlarged anterior and posterior fontanelle 

and he was admitted to another tertiary training and research 

center before his admission to our hospital; however, he could 

not be diagnosed as his laboratory findings and neuromotor 

development were normal. Hypothyroidism and rickets can 

cause enlarged fontanels in an infant of this age, but normal 

biochemical tests ruled out these diagnoses. In our case with 

normal cranial ultrasonography findings, diseases that could 

cause increased intracranial pressure were also ruled out. The 

serum alkaline phosphatase level of our case was at the lower 

limit and suggested the diagnosis of hypophosphatasia. While 

infantile hypophosphatasia is a disease with fontanel patency, 

bone mineralization disorder and low alkaline phosphatase 

in early infancy, it also causes neuromotor developmental 

retardation in the early period; however, normal neuromotor 

development, lack of hypotonicity and alkaline phosphatase 

level being not as low as in hypophosphatasia ruled out the 

diagnosis in our case. The presence of similar cases in the family 

of our case indicated a genetic disease. The presence of unilateral 

developmental dysplasia of the hip, open anterior fontanelle, 

increased opposition of the shoulders and accompanying tooth 

loss in the mother made us think of the diagnosis of CCD. 

Diagnosis was confirmed by gene analysis and a new mutation 

was detected. Since the majority of craniofacial anomalies are 

prominent in adolescence in this disease, the number of cases 

diagnosed during infancy is low (8-10). The mean age at diagnosis 

was reported to be 18.3 years in the study by Golan et al. (11) 

including 24 CCD cases. Our case is an early-diagnosed case and 

early diagnosis is important for endocrinological, orthopedic and 

orthodontic follow-ups and early interventions when necessary. 

In previous series, shortness of clavicle and increased opposition 

in CCD were reported to accompany 88% of cases (11). In the 

mother of our case, there was increased opposition in shoulder 

movements, but the clavicle size was normal on the bone 

radiographs of our case and there was no increased opposition 

movement. As indicated in previous publications, this shows us 

that CCD can cause different clinical presentations among the 

same family members (12).

When the causes of fontanel patency are listed, bone dysplasia 

is a rare disease and diagnosis is therefore delayed. However, 

simple laboratory tests and radiological examinations can 

easily exclude other possible diagnoses. If the findings of other 
members of the family are carefully recorded, bone dysplasia 
should be considered and the diagnosis should be easier. With 
this case, we wanted to draw attention to the early findings of 
CCD and to emphasize the importance of early diagnosis.

Many patients are examined in healthy pediatric outpatient 
clinics due to the relative macrocephaly and enlarged fontanelle. 
Bone dysplasias should be considered when evaluating these 
patients, but these cases are not always diagnosed because they 
are rare. In this case report, we aimed to raise awareness of 
the rarely seen CCD and to emphasize the importance of early 
diagnosis.
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INTRODUCTION
Kounis syndrome (KS) is described as the provocation of an acute 

coronary syndrome (ACS) by the activation of mast cells resulting 

in allergy, hypersensitivity, anaphylaxis, or an anaphylactoid 

reaction. Drugs, food, environmental factors (insect bite, bee 

sting, pollens, latex contact), and intracoronary stent placement 

can be there as on which trigger the allergic reaction (1). In this 

paper, the development of KS with retrosternal chest pain and 

ST segment elevation myocardial infarction after 30 minutes 

following the ingestion of gold dust exposure is discussed. 

CASE REPORT
A 40-year-old male without a history of allergy or atopy was 

admitted to the emergency room with complaints of red, 

itchy skin, chest pain, and shortness of breath 30 minutes 

after exposure to gold dust. Arterial blood pressure was 129/72 

mmHg, pulse rate 94 was bmp, and oxygen saturation was 98%. 

On physical examination, urticarial lesions were found on the 

patient’s anterior chest wall without uvula edema and pulmonary 

bronchospasm (Figure 1). His electrocardiogram (ECG) showed ST 

elevation in V1-V6 leads (Figure 2). High sensitivity Troponin I 

level was measured as 12.1 ng/L (reference=0-19.8 ng/L), and 

the Troponin I levels increased to 229.7 ng/L two hours later. KS 

was considered because of the findings of chest pain, urticaria 

on the body, and lack of cardiac disorder. The patient was 

consulted with cardiology. Echocardiography showed segmental 

cardiac wall abnormalities with 50% ejection fraction. Coronary 

angiography revealed no sign of atherosclerosis. The patient was 

diagnosed to have a KS type 1 variant, secondary to gold dust 

ingestion.

DISCUSSION
Allergic events can cause not only angina episodes but also acute 

myocardial infarction (2,3). KS was first described in 1991 and 

has a clinical spectrum ranging from chest pain with an acute 

or chronic allergic reaction to acute myocardial infarction (1). 
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Vasospasm of the coronary arteries has been suggested to be the 

main pathophysiologic mechanism (4). In 1998, Braunwald (5) 

reported that allergic reactions could induce vasospastic angina 

with mediators such as histamine and leukotrienes acting on 

coronary vascular smooth muscle. Two types of KS have been 

described (6). In type 1 variant, patients have normal coronary 

arteries. An acute allergic event induces coronary artery spasm, 

resulting in chest pain and ischemic electrocardiographic 

changes. Cardiac enzymes can either be normal or elevated, 

which reflects progression to an acute myocardial infarction (2). 

The mechanism responsible for this type would be endothelial 

dysfunction or microvascular angina (7). In type 2, patients 

have underlying coronary artery disease, and chest pain occurs 

during an acute allergic reaction (8). An acute allergic episode 

can induce plaque erosion or rupture manifesting as an acute 

myocardial infarction (2,9). We know that several antibiotics 

have been associated with allergic reactions and KS. An ACS with 

ST elevation after exposure to amoxicillin was reported by Vivas 

et al. (3). In the present case, the allergic reactions resulting in 

chest pain were seen 30 minutes after exposure to gold dust. 

According to our knowledge, this is the first case with gold dust 

induced by KS.

The primary treatment of KS is the management of ACS and 

regression of the allergic reaction. The regression of symptoms 

of the allergic reaction with steroids and antihistamines may be 

enough to resolve coronary vasospasm (10).

CONCLUSION
KS should be kept in mind in cases that present with allergic 

reactions along with chest pain following exposure to agents 

that may be allergic to the immune system. Cardiac enzymes can 

either be normal or elevated in these patients. ECG would have 

ST and T wave changes, which would be normal.
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