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Aims and Scope

Eurasian Journal of Emergency Medicine (Eurasian J Emerg Med) is the open access, scientific publication organ of the Emergency Medicine Physicians’
Association of Turkey that is published in accordance with independent, unbiased, double blind peer review principles. The journal is published 4 times
in a year in March, June, September and December.

The journal aims to publish scientifically high quality articles which can contribute to the literature and written in the emergency medicine field and
other related fields. Review articles, case reports, editorial comments, letters to the editor, scientific letters, education articles, original images and
articles on history and publication ethics which can contribute to readers and medical education are also published.

The journal’s target audience includes Emergency Medicine experts, School members who conduct scientific studies and work in the Emergency Med-
icine field, researchers, experts, assistants, practicing physicians and other health sector professionals.

Editorial and publication processes of the journal are shaped in accordance with the guidelines of the international organizations such as the Interna-
tional 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). The journal is in conformity with Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice).

Eurasian Journal of Emergency Medicine is indexed in Web of Science-Emerging Sources Citation Index, TUBITAK ULAKBIM TR Index, EMCare, DOAJ,
EBSCO, CINAHL, GALE and ProQuest.

Processing and publication are free of charge with Eurasian Journal of Emergency Medicine. No fees are requested from the authors at any point
throughout the evaluation and publication process. All manuscripts must be submitted via the online submission system which is available through
the journal’s web page at www.eajem.com. Journal’s guidelines, technical information and the required forms are available on the journal’s web page.

All expenses of the journal are covered by the Emergency Medicine Physicians’ Association of Turkey. Pharmaceutical advertisements may be pub-
lished in the printed copies of the journal. Potential advertisers should get in contact with the Editorial Office. Advertisement images are only pub-
lished upon Editor in Chief’s approval.

Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s) and not the opinions of the Eurasian
Journal of Emergency Medicine, the editors, the editorial board and/or the publisher, AVES; the editors, the editorial board and the publisher disclaim
any responsibility or liability for such materials.

All published content is available online free of charge at www.eajem.com.
Emergency Medicine Physicians’ Association of Turkey holds the international copyright of all content published in the journal.

Eurasian Journal of Emergency Medicine is distributed internationally and free of charge to its target audience. Archive of the journal is available online
at www.eajem.com, free of charge.

The journal is printed on an acid-free paper.

OPEN ACCESS
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Instructions to Authors

Eurasian Journal of Emergency Medicine (Eurasian J
Emerg Med), as a double-blind peer reviewed journal
published by the Emergency Medicine Physicians’
Association of Turkey, publishes original articles on
clinical, experimental and basic sciences in the Emer-
gency Medicine field, review articles covering basic
and up-to-date subjects, case reports, short editorial
manuscripts and manuscripts covering medicine his-
tory and publication and research ethics.

Editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
international organizations such as 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). The journal is in conformity with Prin-
ciples of Transparency and Best Practice in Scholarly
Publishing (doaj.org/bestpractice).

Originality, high scientific quality and citation poten-
tial are the most important criteria for a manuscript to
be accepted for publication. Manuscripts submitted
for evaluation should not be previously presented or
published in an electronic or a printed medium. Edi-
torial Board should be informed of manuscripts that
have been submitted to another journal for evalua-
tion and rejected for publication. Submission of pre-
vious reviewer reports will expedite the evaluation
process. Manuscripts that have been presented in
a meeting should be submitted with detailed infor-
mation on the organization including the name, date
and location of the organization.

Manuscripts submitted to Eurasian Journal of Emer-
gency Medicine 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 the field 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 the editorial board members of the jour-
nal. The Editor in Chief is the final authority in the de-
cision making process of all submissions.

An approval of research protocols by Ethics Com-
mittee 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 some case reports. If required, ethics
committee reports or an equivalent official document
may be requested from the authors. For manuscripts
concerning experimental research on humans, a
statement should be included that shows informed
consent of patients and volunteers was obtained fol-
lowing a detailed explanation of the procedures that

Citation abbreviation: Eurasian | Emerg Med

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, name of the ethics committee and
the ethics committee approval number should also
be stated in the materials and methods section of the
manuscript. It is the authors’ responsibility to careful-
ly 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 an alleged or suspected research mis-
conduct, including plagiarism, citation manipulation,
and data falsification/fabrication, among others, 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 Interna-
tional Committee of Medical Journal Editors (ICMJE -
www.icmje.org). The ICMJE recommends that author-
ship be based on the following 4 criteria:

1. Substantial contributions to the conception or de-
sign of the work; or the acquisition, analysis, or inter-
pretation of data for the work; AND

2. Drafting the work or revising it critically for import-
ant 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 accura-
cy or integrity of any part of the work are appropriate-
ly investigated and resolved.

In addition to being accountable for the parts of the
work he or 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 coauthors.

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

Eurasian Journal of Emergency Medicine requires cor-
responding authors to submit a signed and scanned
version of the authorship contribution form (available
for download through www.eajem.com) during the
initial submission process in order to act appropriate-
ly to authorship rights and prevent ghost or honorary
authorship. If the editorial board suspects a case of
“gift authorship’, the submission will be rejected with-

out further review. As part of submission of the man-
uscript, 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.

Eurasian Journal of Emergency Medicine requires and
encourages the authors and the individuals involved
in the evaluation process of submitted manuscripts
to disclose any existing or potential conflicts of inter-
ests including financial, consultant, institutional and
other relationships that might lead to bias or a con-
flict of interest.

Any financial grants or other support received for
a submitted study from individuals or institutions
should be disclosed to the Editorial Board and to dis-
close potential conflicts of interest ICMJE Potential
Conflict of Interest Disclosure Form should be filled
in and submitted by all contributing authors. Cases of
potential conflicts of interest of editors, authors and
reviewers are resolved by the journal’s Editorial Board
within the scope of COPE and ICMJE guidelines.

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

When submitting a manuscript to the Eurasian Jour-
nal of Emergency Medicine, authors accept to assign
the copyright of their manuscript to Emergency Med-
icine Physicians’ Association of Turkey. If rejected for
publication, the copyright of the manuscript will be
assigned back to the authors. Eurasian Journal of
Emergency Medicine requires each submission to be
accompanied by a Copyright Transfer Form (available
for download at www.eajem.com). When using pre-
viously published content, including figures, tables,
or any other material in both print and electronic
formats, authors must obtain permission from the
copyright holder.

Statements or opinions expressed in the manuscripts
published in Eurasian Journal of Emergency Medicine
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, Re-
porting, Editing and Publication of Scholarly Work
in Medical Journals (updated in December 2015 -
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http://www.icmje. org/icmje-recommendations.pdf).
Authors are required to prepare manuscripts in ac-
cordance with CONSORT guidelines for randomized
research studies, STROBE guidelines for observational
original research studies, STARD guidelines for stud-
ies on diagnostic accuracy, PRISMA guidelines for sys-
tematic reviews and meta-analysis, ARRIVE guidelines
for experimental animal studies and TREND guide-
lines for non-randomized public behavior.

Manuscripts can only be submitted through the jour-
nal’s online manuscript submission and evaluation
system, available at www.eajem.com. Manuscripts
submitted via any other medium will not be evalu-
ated.

Manuscripts submitted to the journal will first go
through a technical evaluation process where the
editorial office staff will ensure that the manuscript is
prepared and submitted in accordance with the jour-
nal’s guidelines. Submissions that don't conform the
journal’s guidelines will be returned to the submitting
author with technical correction requests.

Authors are required to submit the;
- Copyright Transfer Form,
- Author Contributions Form,

- and ICMJE Potential Conflict of Interest Disclosure
Form (should be filled in by all contributing authors)
during the initial submission. These forms are avail-
able for download at www.eajem.com

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 and major degree(s) of the au-
thor(s)

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

-The name, address, telephone (including the mobile
phone number) and fax numbers and e-mail address
of the corresponding author,

- Acknowledgement of the individuals who contrib-
uted to the preparation of the manuscript but do not
fulfil the authorship criteria.

Abstract: An abstract should be submitted with all
submissions except for letters to the editor. The ab-
stract of Original Articles should be structured with
subheadings (Aim, Materials and Methods, Results
and Conclusion).

Keywords: Each submission must be accompanied
by a minimum of three and a maximum of six key-
words for subject indexing at the end of the abstract.

A-VI
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The keywords should be listed in full without abbre-
viations.

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, Materials
and Methods (with subheadings), Results, Discussion,
Study Limitations, Conclusion subheadings. Please
check Table 1 for limitations for Original Articles.

Statistical analysis to support conclusions is usually
necessary. Statistical analyses must be conducted
in accordance with the international statistical re-
porting standards (Altman DG, Gore SM, Gardner
MJ, Pocock SJ. Statistical guidelines for contributors
to medical journals. Br Med J 1983: 7; 1489-93). In-
formation on statistical analyses should be provided
with a separate subheading under the Materials and
Methods section and statistical software that was
used during the process must certainly be specified.
Data must be expressed as meanztstandard deviation
when parametric tests are used to compare contin-
uous variables. Data must be expressed as median
(minimum-maximum) and percentiles (25th and 75th
percentiles) when non-parametric tests are used. In
advanced and complicated statistical analyses, rel-
ative risk (RR), odds ratio (OR) and hazard ratio (HR)
must be supported by confidence intervals (Cl) and
p values.

Editorial Comments: Editorial comments aim at
providing brief critical commentary by the review-
ers having expertise or with high reputation on the
topic of the research article published in the journal.
Authors are selected and invited by the journal. Ab-
stract, Keywords, Tables, Figures, Images and other
media are not included.

Review Articles: Reviews which are prepared by
authors who have extensive knowledge on a partic-
ular field and whose scientific background has been
translated into high volume of publication and higher
citation potential are taken under review. The authors
may be invited by the journal. Reviews should be de-
scribing, discussing and evaluating the current level
of knowledge or topic used in the clinical practice
and should guide future studies. Please check Table 1
for limitations for Review Articles.

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

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

Scientific letter: Manuscripts with prior notification
characteristics, announcing new, clinically important
scientific developments or information are accept-
ed as Scientific Letters. Scientific Letters should not
include sub-headings and should not exceed 900
words. Number of references should be limited to 10
and number of tables and figures should be limited
to 2.

Clinical Imaging / Visual Diagnosis: Images must be
typical for diagnosis, and should facilitate rapid di-
agnosis for emergency medicine and / or should be
educational. Except for the header and references, it
must consist of maximum 400 words. A maximum of
three authors name, six images and five refecences
should be included.

History: This type of manuscript explains events re-
lated to emergency and general medicine and pres-
ents information on the history of diagnosis and
treatment of diseases. Historical findings should be a
result of relevant research studies. Manuscript should
not include sub-headings, should not exceed 900
words and total number of references should be lim-
ited to 10.

Publication ethics: This type of manuscript includes
current information on research and publication eth-
ics and presents cases of ethics infringement. Main
text should not exceed 900 words and total number
or references should be limited to 10.

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 an easy read-
ing. Data presented in the tables should not be a rep-
etition of the data presented within the main text but
should be supporting the main text.
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Table 1. Limitations for each manuscript type.

Type Abstract
of Word word |Reference|Table| Figure
manuscript |  limit limit limit | limit | limit
7 or total
Original 5000 of 15
Article (Structured)| 200 50 6 | images
100r
Review total of
Article 5000 200 50 6 PRO0images
10 or total
Case No of 20
Report 1500 200 10 tables | images
Letter to No No
the Editor 500 N/A 5 tables| media
2ortotal
Scientific No of 4
letter 900 N/A 10 tables | images
Clinical
Imaging/ 3or
Visual No |total of 6
Diagnosis 400 N/A 5 tables | images
3ortotal
History 900 N/A 10 No of 6
tables | images
Publication No No
ethics 900 N/A 10 tables| media

Figures and Figure Legends

Figures, graphics and photographs should be submit-
ted as separate files (in TIFF or JPEG format) through
the submission system. The files should not be em-
bedded 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 sub-
mission system. Images should not be labelled (a,
b, ¢, 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 blind-
ed. The minimum resolution of each submitted figure
should be 300DPI. To prevent delays in the evalua-
tion process all submitted figures should be clear in
resolution and large in size (minimum dimensions
100x100 mm). Figure legends should be listed at the
end of the main document.

All acronyms and abbreviations used in the manu-
script should be defined at first use, both in the ab-
stract and the main text. The abbreviation should be
provided in parenthesis following the definition.

When a drug, product, hardware, or software men-
tioned within the main text product information,

Citation abbreviation: Eurasian | Emerg Med

including the name of the product, producer of the
product, city of the company and the country of the
company should be provided in parenthesis in the
following format: “Discovery St PET/CT scanner (Gen-
eral 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 shortcomings of original
articles should be mentioned in the “Discussion” sec-
tion 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 being cited the DOI number
should be provided. Authors are responsible for the
accuracy of references. Journal titles should be abbre-
viated in accordance with the journal abbreviations in
Index Medicus/ Medline/PubMed (for journal abbre-
viations consult the List of Journals indexed for MED-
LINE, published annually by NLM). When there are 6
or fewer authors, all authors should be listed. If there
are 7 or more authors the first 6 authors should be
listed followed by “et al”. In the main text of the man-
uscript, references should be cited using Arabic num-
bers in parentheses. The reference styles for different
types of publications are presented in the following
examples:

Journal article: Lewin MR, Stein J, Wang R, Lee MM,
Kernberg M, Boukhman M, et al. Humming is as ef-
fective as Valsalva’s maneuver and Trendelenburg’s
position for ultrasonographic visualization of the jug-
ular venous system and common femoral veins. Ann
Emerg Med 2007; 50: 73-7.

Book Section: Sherry S. Detection of thrombi. In:
Strauss HE, Pitt B, James AE, editors. Cardiovascular
Medicine. St Louis: Mosby; 1974.p.273-85.

Books with Single Author: Cohn PF. Silent myocardi-
al ischemia and infarction. 3rd ed. New York: Marcel
Dekker; 1993.

Editor(s) as author: Norman 1J, Redfern SJ, editors.
Mental health care for elderly people. New York: Chur-
chill Livingstone; 1996.

Conference Proceedings: Bengisson S. Sothemin
BG. Enforcement of data protection, privacy and se-
curity in medical informatics. In: Lun KC, Degoulet
P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Pro-
ceedings of the 7th World Congress on Medical Infor-
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Severity in Patients Admitted to The Hospital Emergency Department

After a Motor Vehicle Accident

Serkan Dogan', Nurdan Acar?, Arif Alper Cevik? Engin Ozakin? Filiz Baloglu Kaya?, Didem Arslantas®
'Department of Emergency Medicine, Kanuni Sultan Siileyman Training and Research Hospital, istanbul, Turkey
’Department of Emergency Medicine, Eskisehir Osmangazi University School of Medicine, Eskisehir, Turkey
3Department of Public Health, Eskisehir Osmangazi University School of Medicine, Eskisehir, Turkey

Abstract

Aim: The aim of our study is to establish the point at which a high blood alcohol concentration (BAC) in patients admitted to a hospital’'s emergency depart-
ment (ED) after an automobile accident can increase the severity of the injury and influence the survival and death rates.

Materials and Methods: Our study is a prospective performed on patients >18 years of age admitted to the ED for in-car road accidents (ICRA) between Sep-
tember 15, 2011 and September 14, 201214-09-2012. Information such as demographic features, trauma score systems, BACs, hospital charges, discharge,

hospitalization, and death of the patients was recorded.

Results: The BACs of 52 out of a total of 324 patients were determined to be above normal limits (50 mg/dL). The clinical condition of patients with a BAC
above normal limits was relatively worse (42.9%) than those with a BAC within normal limits (p<0.05). The BAC was above normal limits for 30.0% of the
hospitalized patients, for 50% of surgical patients, and for 45.5% of deceased patients.

Conclusion: This study determined that there is a relationship between a high BAC and injury severity for patients admitted to the ED for ICRA and that a
high BAC negatively affects the survival rate and increases the death rate in emergency medicine.

Keywords: Blood alcohol concentration, in-car road accident, injury severity, emergency unit

Introduction

Trauma, especially during automobile accidents, is the primary
cause of death among young people aged 1-44 years in developed
countries (1). According to estimates by the World Health Organiza-
tion (WHO), while road accidents were placed ninth for the cause of
death in 2004, they will become the fifth in 2030: 2.4 million people
are expected to die in automobile-related accidents (2). A signifi-
cant increase has been observed in trauma associated with the con-
sumption of alcohol, with road accidents at the top of the list. These
represent 23% of admissions to a hospital’'s emergency department
(ED) (3, 4). In many countries, the consumption of alcohol by drivers
is limited by law. In Turkey, the legal limit is defined as 0.50 promille
(50 mg/dL) (5).

Easy access to alcohol creates individual, social, economic, and
health problems. Alcoholic people can be the source of problems not

only for their family and friends but also for society at large. In the
management of patients admitted for automobile accidents, alco-
hol, injury severity, and the resultant damage it may cause (including
handicap and death) are an important part of social health policies
because of high economic costs.

Physiological, anatomical, and combined trauma scoring sys-
tems (TSSs) are used to determine injury severity and to estimate
death and handicap rates (6).

In our study, our primary objective is to determine whether the
blood alcohol concentration (BAC) in patients admitted to the hos-
pital for in-car road accidents (ICRA) can alert emergency physicians
about potential injury severity and survival and death outcomes
in order to direct appropriate patient management and undertake
carefully planned action in the diagnosis and treatment of these
patients. Our secondary objective is to observe whether hospital
charges increase for patients with BACs above normal limits.
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Materials and Methods

Study design

This prospective study is an observational and descriptive re-
search performed in the Emergency Medicine Department of the
Faculty of Medicine of Eskisehir Osmangazi University (ESOGU) be-
tween September 2011 and September 2012. Approval was obtained
for this study from the Ethics Committee of this university on October
31, 2011 under Reference 266. We informed our patients regarding
this study. Patients =18 years of age who were admitted to the ED of
this university between September 15,2011 and September 14, 2012
(over 1 year) for ICRA were included in the study.

Results, measurements, and data collection

Trauma management of all ICRA patients was performed ac-
cording to the actual advanced trauma life-support guidelines. The
vital statistics of the patients who were evaluated by the trauma
team were recorded, and primary care and necessary medical inter-
ventions were applied simultaneously. Data collection forms were
used to collect the following: demographic data of the patients; de-
tails of each accident and patient; results of the TSSs, which included
the Glasgow coma scale (GCS), abbreviated injury scale (AlS), revised
trauma score (RTS), injury severity score (ISS), trauma and injury se-
verity score (TRISS), as well as BACs; interventions made and analyses
requested; all consultations; and data on discharge, hospitalization,
and death. Hospital charges were also recorded as part of the data.

Laboratory alcohol analysis

An additional tube of blood from the first blood samples was
sent to the laboratory for the determination of BAC, which was ana-
lyzed using an Olympus AU400 autoanalyzer, Indigo desktop device,
and Thermo Fisher Scientific Ethyl Alcohol Assay A-E kit. When con-
sidering BAC and its effects on the organism, the blood alcohol lev-
els were separated into four groups: legal limit (0-50 mg/dL), slightly
inebriated (51-150 mg/dL), moderately inebriated (151-200 mg/dL),
and severely inebriated (=201 mg/dL) (7).

Criteria for study inclusion and exclusion

Patients aged =18 years involved in an ICRA were included in
this study. Patients <18 years, accidents other than ICRA, patients
transferred from any other center where the first intervention was
already made, patients with an AlS score of 6 (patients who are not
treated and patients dead on arrival (DOA) to the ED), and patients
who did not give their approval were not included in this study.

Statistical analysis

After calculations, the trauma scores were recorded. GCS was
scored by evaluating three main functions, namely, eye opening,
oral, and motor responses. The best prognosis obtained was 15
points, while the worst was 3 points. RTS, GCS, respiratory rates, and
systolic blood pressure values were calculated by scoring. The scores
defined were multiplied by the coefficients and then summed (RTS =
0.9368 x GCS + 0.7326 x SKB score + 0.2908 x SS score). In our study,
this calculation was made using the RTS calculator provided on the
www.trauma.org Web site. The injuries were scored from 0 to 5, using
AIS 90-94 scales according to the anatomical regions. The squares of
the scores obtained for the three anatomical regions with the high-
est scores were summed. The scores of the other regions were not

included in the calculation. A score of 75 was considered to be the
highest score. Our study used the ISS calculator on the www.trau-
ma.org Web site for the ISS score calculation. TRISS was calculated by
adding the age index to RTS and ISS. The upper limit for the age index
was 55 years. Due to calculation difficulties, we used the TRISS cal-
culator provided on the www.trauma.org Web site (8). Data analyses
were performed using the Statistical Package of Social Sciences 20
(IBM SPSS Statistics; Armonk, NY, USA) software. The chi-square, Stu-
dent’s T-test, Mann-Whitney U test, Kruskal-Wallis H test, and Pearson
and Spearman correlation tests were used. The value of p<0.05 was
considered statistically significant, with a 95% confidence interval.

Results

The total number of admissions in 1 year was 324: 210 (64.8%) pa-
tients were men and 114 (35.2%) were women; the BAC was above nor-
mal limits for 52 (16%) patients. Alcohol consumption was the highest
in the 35- to 44-year-old age group, i.e., 26% (p<0.05). The alcohol con-
sumption rate in men (21.9%) was higher than that in women (5.3%)
(p<0.05). It was observed that 169 (52.2%) patients admitted after an
ICRA were drivers. For 34 (20.1%) patients, the BAC was above normal
limits (p<0.05). We detected that 240 (74.1%) patients admitted after
an ICRA had an unfastened seatbelt and the BAC for 41 (17.1%) pa-
tients was above normal limits. We observed that 41 (78.8%) of 52
patients for whom BAC was above normal limits had an unfastened
seatbelt. It was established that 243 (75%) and 81 (25%) of the acci-
dents occurred in normal and abnormal (rainy, snowy, foggy, and icy)
weather/road conditions, respectively. In 18 (22.2%) of the accidents
occurring in abnormal weather/road conditions, the BAC was above
normal limits. For patients with a BAC above normal limits, the general
clinical condition was 42.9% worse (p<0.05) than that for those within
normal BAC limits. The most frequent cases of ICRA with a BAC above
normal limits occurred during spring (21.7%); in March, it was 31.2%.

The most frequent arrival times of ICRA patients with a BAC above
normal limits to the ED were between 00:00 and 07:59 AM (32.2%). The
distribution of the arrivals over 24 hours is shown in Figure 1 (p<0.05).

When considering the medical interventions provided to pa-
tients with a BAC within normal limits, the intubation rate was 8% and
the reanimation rate was 4%, whereas these were 38.5% and 46.2%,
respectively, for patients with a BAC above normal limits (p<0.05).
A statistically positive relationship was established between a BAC
above normal limits and injury severity. The relationship between a
BAC above normal limits and TSS is enumerated in Table 1 (p<0.05).
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Figure 1. Relationship between ICRA patients with a BAC above nor-
mal limits and their arrival times to the ED
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In addition to the statistically positive relationship between a
BAC above normal limits and the injury severity in patients, this study
determined that there is a statistically significant increase in injury
severity associated with the increase of BAC. Table 2 shows the re-
lationship between BAC, divided into four groups, and TSS (p<0.05).

While the median value of the number of consultations request-
ed in the ED management process for patients with a BAC above
normal limits is 1 (0-5), this value was 0 (0-7) for patients with a nor-
mal or subnormal BAC (p<0.05). When considering the time spent by
patients in ED (in hours), it was determined that patients with a BAC
above normal limits spent, at the most, 12 hours, whereas patients
with a normal or subnormal BAC spent at the most 24 hours (p<0.05).

When considering the clinical output of patients, this study estab-
lished that 30% of the patients hospitalized in services, 45.5% of the

250.00 5
200.00 5 1
150.00 § +
100.00 % 1 $178.44
50.00 % T $84.69
0.008 -
Patients with a Patients with a
Blood Alcohol Normal or
Level Above the Subnormal Blood
Normal Limit Alcohol Level

Figure 2. Relationship between a BAC above normal limits and the
hospital charges

Table 1. Relationship between a BAC above normal limits and TSS

Trauma scoring | Alcohol detected | No alcohol Statistical
system X+SE X+SE value
GCS 12.84+0.61 14.50+0.12 | t=2.63 p<0.05
RTS 6.97+0.29 7.67£0.50 | t=2.36 p<0.05
TRISS 87.37+3.85 96.38+0.84 | t=2.28 p<0.05
Alcohol detected No Alcohol
Median Median
(min-max) (min-max)
ISS* 6 (0-66) 3(0-57) z=9.53 p<0.05
*The ISS parameter was analyzed using the Mann-Whitney U test.

Table 2. Relationship between the BAC groups and TSS

patients who died, and 50% of the patients who required surgery had
a BAC above normal limits (p<0.05). The hospital charges calculated for
the time spent at the hospital was higher for patients with a BAC above
normal limits than for those within normal limits. The median value
of hospital charges for patients with a BAC above normal limits was
$178.44 ($14.94-14143), while it was $84.69 ($12.34-28642) for patients
with a normal or subnormal BAC. The relationship between a BAC above
normal limits and the hospital charges is given in Figure 2 (p<0.05).

Discussion

The patients admitted to the ED for ICRA were evaluated for
death and handicap by the admissions department at the multidisci-
plinary trauma center and finalized as soon as possible. In our study,
increases were observed in the injury severity, death, handicap, and
hospital charges for patients with a BAC above normal limits. The
risks increase with the increase in the BAC. Thus, in our study, the aim
was to determine how to perform medical diagnosis and treatment
in a more careful and planned manner by taking into consideration
the increased risks in the ED.

Most road accidents involving patients with a BAC above nor-
mal limits were observed in the 35-44-year-old age group, which is
considered to be the most frequent age group for ICRA patients. In
literature, Mason et al. (9) reported that the most frequent ICRA pa-
tients with a BAC above normal limits fall within the 21-24-year-old
age group, while Kesen et al. (10) cited the same to be the 35-44-year-
old age group. Evidently, people involved in road accidents with a
BAC above normal limits constitute the young and productive popu-
lation. Alcohol is considered to be one of the most significant factors
contributing to the loss of life and property, loss of labor force, and
lifelong disability of people all over the world.

We determined that the most frequent arrival times to the ED for
ICRA patients with a BAC above normal limits occurred between 00:00
and 07:59 AM (32.2%). In the study by Kesen et al. (10), the patients were
mostly taken to the hospital between 00.00 and 05:59 AM (60.5%). This
can be explained by the consumption of alcohol during the evening
and driving under the influence of alcohol, which leads to road acci-
dents and the transfer of patients to the hospital after midnight.

The utilization of a seatbelt is one of the most efficient ways to
reduce deaths in road accidents (11). In Turkey, the rate for utilization
of seatbelt is between 4.7% and 37.5% (12). In literature, according to
the study by Hitosugi et al. (13), studies about injury severity in the
case of ICRAs revealed that the seatbelt utilization rate was 20%. The
study by Newman et al. (14) revealed that 71% of the patients did

Trauma scoring | Legal (0-50 mg/dL) |Slight (51-150 mg/dL) | Medium (151-200 mg/dL) | Severe (201 mg/dL and over)|  Statistical

systems X+SE X+SE X+SE X+SE value

GCS! 14.51+0.12 13.30+1.10 12.50+1.18 11.66+1.40 F=8.98 p<0.05

RTS' 7.67+0.49 7.69+0.14 6.90+0.50 6.04+0.81 F=12.21 p<0.05

TRISS' 96.42+0.82 94.01+£5.38 86.41+7.01 77.08+9.75 F=7.85 p<0.05
Median (min-max) | Median (min-max) Median (min-max) Median (min-max)

ISS? 3(0-57) 5(0-42) 7.5(1-48) 14 (2-66) H=15.8 p<0.05

"The GCS, RTS, and TRISS parameters were analyzed using the Pearson and Spearman correlation test

2The ISS parameter was analyzed using the Kruskal-Wallis test
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not have their seatbelts fastened; in our study, this value is 74.1%,
which is in agreement with earlier literature. The BAC was above nor-
mal limits for 17.1% of the patients who did not fasten their seatbelt.
In addition, we also observed that 41 (78.8%) out of 52 patients, for
whom the BAC was above normal limits, had an unfastened seatbelt.
We suggest that the increased self-confidence of drivers under the
influence of alcohol and the reduction of reality testing by relevant
authorities leads to the situation of unfastened seatbelts. Therefore,
both public education and legal sanctions for the generalized use of
seatbelts will engender positive results.

TSSs are very important for the efficient evaluation of trauma pa-
tients and determination of treatment protocols, prognosis of death
and disability, and creation of national health policies for associated
trauma (15). In our study of patients with a BAC above normal limits,
while the GCS, RTS, and TRISS decreased, the ISS increased. The study
by Kesen et al. (10) reported that the GCS was under 10 for 22.7% of
ICRA drivers with a BAC above normal limits. For drivers with a nor-
mal or subnormal BAC, the GCS score did not reduce below 10. In our
study, while the GCS was 14.50+0.12 for patients with a normal or
subnormal BAC, the GCS decreased to 12.84+0.61 for patients with a
BAC above normal limits. According to these data, it is possible to say
that a BAC above normal limits increases injury severity.

When considering the medical interventions provided to pa-
tients admitted to the ED after an ICRA and after physical examina-
tion and taking the patient’s history, it was observed that death and
injury were proportional. As per the literature, the study by Bilgin et
al. (16) revealed that intubation resulted in the reanimation of 4.7%
patients involved in an automobile accident. In our study, the intu-
bation and reanimation rates were 8% and 4%, respectively, for pa-
tients with a normal or subnormal BAC: this result conforms to the
literature. In contrast, these rates were 38.5% and 46.2%, respectively,
for patients with a BAC above normal limits. The differences in these
rates indicate that the increase of injury severity for ICRA patients
with a BAC above normal limits is significant.

In our study, when considering the consultation request rates of
patients after their evaluation in ED, the median value for patients’
consultation with a normal or subnormal BAC was found to be 0 (0-7).
In literature, the study by Kocak et al. (17) determined that between
1 and 5 consultations were requested for 50 out of 57 patients and
that this consultation number increased further in patients who had
multiple traumas (43.8%). Our study determined that the median
value for consultation requested for patients with a BAC above nor-
mal limits increased by 1 (0-5). For patients with a BAC above normal
limits, the increase of consultation requests is another indicator of
the severity of injuries and more regions affected by trauma. Of the
patients who died, 45.5% had a BAC above normal limits, and 50% of
the surgery patients had a BAC above normal. The study by Fabbri et
al. (18) reported that in 33-69% of the dead and 8-29% of outcomes
other than death, the BAC was above normal limits. The study by
Akay et al. (19) found that all the patients who died had a BAC above
normal limits. This situation is a clear indicator of the increase in in-
jury severity in road accidents involving a BAC above normal limits.
Furthermore, only 14.9% of the patients with a BAC above normal
limits were discharged, whereas 85.1% of the patients with a normal
or subnormal BAC were discharged. This shows that injury severity
is higher in ICRA with a BAC above normal limits, and the hospital-
ization rate and hospital charges are significantly higher. Moreover,
when considering the hospitalization time of the patients admitted

to the ED after an ICRA, it was determined that patients with a BAC
above normal limits spent at the most 12 hours, while patients with
normal or subnormal BAC spent at the most 24 hours. As the injury
severity of the patients having an ICRA with a BAC above normal lim-
its is high, they are immediately operated and/or hospitalized and
leave the ED rapidly. For the patients with a normal or subnormal
BAC, as the injury severity is low, the requirement of operation and/
or hospitalization is reduced and they are under trauma monitoring
in the ED. A shorter time spent in the ED is an indicator that the injury
severity of patients with a BAC above normal limits is higher than in
patients with normal or subnormal BAC.

When considering the hospital charges incurred, the average
charge for patients with a BAC above normal limits was $178.44, as op-
posed to $84.68 for patients with a normal or subnormal BAC. In the
study by Akay et al. (19), the average hospital charge for patients with
a BAC above normal limits was $175.49, while it was $67.63 for patients
with a normal or subnormal BAC. In another study by Akgul et al. (20),
an average hospital charge of $343.65 per patient was reported. The
reason this hospital charge exceeded to double that of other patients
with a BAC above normal limits is that as the injury severity increases,
there is a corresponding increase in charges incurred due to interven-
tion, imaging, procedures, requested consultations, and hospitaliza-
tion time. The financial losses that occur as a result of a road accident
are higher even more for patients with a BAC above normal limits. We
predict that the costs will increase further when the loss of labor force,
loss of function, and lifelong treatment costs are factored.

There are many factors that increase the severity of injury in
all trauma patients, particularly in the case of traffic accidents. Oth-
er important factors that increase the severity of injury and chance
of death include the following: older age (21); injured at site (head
trauma); multiple trauma (22); presence of additional diseases (23);
additional time required to arrive at the ED and time spent in the ED;
and failure to comply with traffic rules such as seatbelt use, wearing
helmets, using vehicles at excessive speeds, and driving under the
influence of alcohols or drugs. On the basis of the fact that all of these
factors increase the severity of injury in traffic accidents, we empha-
sized that increased BAC could negatively affect the severity of injury
and death rates in our study.

Study limitations

The AIS 6 patients, i.e., those who are included in the fatal group
and who were not actually treated, were not admitted to the ED of
the university, but were directly transferred to the morgue; they are,
therefore, not included in this study. As these patients were not treat-
ed in the ED and as their BACs were not analyzed, the lack of their
statistics can be considered as a limitation of this study.

As the study was performed at the 3 ED level, the non-inclusion
of patients admitted to the 1stand 2" ED levels of the hospitals in the
city and/or the country; the absence of detailed information about
the demographic features, general situation, trauma scoring, BACs,
clinical outcomes, and hospital charges of these patients; and the
possibility of these differences influencing the results can be consid-
ered as a limitation of this study.

Conclusion

Because the trauma scores are higher for injury severity and
survival and death rates are significantly affected for patients with
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a high BAC, we consider-as emergency physicians-the BAC to be a
useful tool for patient management in emergency medicine, which
can help in the preparation of a more careful plan of action in treat-
ment directed toward more successful clinical outcomes. Moreover,
we believe that the knowledge of high BACs in ICRAs will be benefi-
cial toward understanding the increases in hospital charges in order
to make plans to prevent such increases in the future.
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Abstract

Aim: Urinary tract infections (UTIs) are frequently seen and also empirically treated in the emergency department (ED). It is known that the antimicrobial resis-
tance of uropathogens is increasing worldwide. Because geographical location plays an important role in antimicrobial resistance and can be used as a guide for
treatment, regional studies are particularly important. The aim of this study is to analyze the urine cultures performed at our ED.

Materials and Methods: We investigated the medical records of 4,493 patients who were requested to give urine samples for culture at the ED of the Tepecik
Training and Research Hospital between 2010 and 2014.

Results: In our study, 47.3% cultures were positive, and the most frequent microorganism was found to be Escherichia coli (E. coli) (66.7%). Trimethoprim/sulfa-
methoxazole (TMP-SMX) and ciprofloxacin resistance rates were detected as 44.8% and 36.8%, respectively; further, nitrofurantoin and fosfomycin resistance
rates were detected as 13.3% and 7.6%, respectively. The relationship of nitrite positivity with the reproduction of pathogens was found to be stronger than that
of leukocyte esterase (LE).

Conclusion: For our region, for the empirical treatment of uncomplicated UTIs, fosfomycin and nitrofurantoin must be considered as the first-line agents. Be-
cause of the increasing ratio of antibiotic resistance, urinary culture samples must be arranged for in the ED itself where administering first-line treatment has

mostly been initiated.

Keywords: Urinary tract infection, emergency medicine, antibiotic resistance

Introduction

The types of urinary tract infections (UTIs) presented to the
emergency department (ED) in a clinic vary from simple cystitis to
urosepsis (1).

The diagnosis of a UTl is done via urinary culture analysis, which
can reveal a significant reproduction of bacteria (2). UTIs are classi-
fied by localization (upper/lower), clinical properties (complicated/
uncomplicated), or source (community acquired/nosocomial) (3).
The foremost pathogen in community-acquired UTls is E. coli, fol-
lowed by Klebsiella spp., Proteus mirabilis, Enterococcus spp., and
Pseudomonas aeruginosa; however, for nosocomial infections, the ex-
pected pathogen is generally related to the urinary catheter, and the
patient’s own flora is the culprit (4, 5). These classifications are used in
order to choose the treatment method and duration (6).

In the guidelines of Infectious Diseases Society of America (IDSA)
published in 2011, because of increasing antibiotic resistance, great-

er emphasis has been put on choosing the proper antibiotic; there-
fore, it becomes more important to understand changes in regional
antibiotic resistances (3, 7).

The aim of this study is to analyze the urine cultures performed
at our ED and define the antimicrobial resistance rates for our region.

Materials and Methods

Study design and setting

This study was a retrospective review of adult patients with a
positive urine culture between January 1, 2010 and December 31,
2014, in the ED of the Tepecik Training and Research Hospital-a tertia-
ry hospital. Local ethics committee approval was obtained.

Selection of participants
By tracing the electronic health record, the urinary cultures re-
ceived from predetermined patients above 18 years old were careful-

Correspondence to: ibrahim Toker

Received: 09.06.2016 Accepted: 22.07.2016

DOI: 10.5152/eajem.2016.24855

e-mail: ibrahimtoker9@gmail.com

©Copyright 2016 by Emergency Physicians Association of Turkey - Available online at www.eajem.com



Eurasian J Emerg Med 2016; 15: 126-30

Toker et al.
Urinary Tract Infections in the Emergency Department

127

ly studied. Among these patients, the ones whose culture and anti-
biogram results could not be obtained were excluded.

Methods and measurements

The demographic data of patients, their urinalysis, microorgan-
isms which reproduced in their urine cultures, antibiogram results,
accompanying diseases, history of urinary catheterization, method
how the sample was obtained (catheter or mid-flow urine), and the
outcomes were recorded.

Complete urine analysis was semi-quantitatively obtained using
the H800 analyzer (Dirui Industrial Co. Ltd., China) and H10-800 strips
(Dirui Industrial Co. Ltd., China). Test results that were negative (-) and
trace (+/-) for leukocyte esterase (LE) were accepted as negative.

When bacteria >10° cfu/mL were reproduced in the urine cul-
ture, the result was considered positive. Isolated bacteria forms were
conventionally defined. Isolates that were not conventionally identi-
fied were then defined by using a fully automated identification and
antibiogram device (VITEK 2 compact, bioMérieux, France). The pres-
ence of more than two isolates at a concentration =10* cfu/mL was
considered as contamination.

Statistical analysis

For data analysis, Statistical Package for the Social Sciences (IBM
SPSS Statistics Armonk, NY, USA) version 22 was used. Qualitative
data were defined as the number of observations and percentage,
while quantitative ones were represented as interquartile range
(IQR) and minimum-maximum values. To compare the qualitative
data, the chi-square test was used. For understanding the effect of LE
and nitrite positivity on reproduction, the odds ratio (multinominal
logistic regression) was considered for analyzing the mean modali-
ty. Values of p<0.05 were accepted to be statistically significant for a
confidence interval of 95%.

Results

During the 5-year period under consideration, 882,997 adult
patients were admitted to the ED, and 4,493 patients were asked to
provide a urine sample for culture. Because of getting no results, 80
samples were excluded; therefore, the research was carried out with
4,413 urine cultures.

Among the group who was asked to give a urine culture, 51.9%
were female. The general median age was 66 years (IQR=32; min: 18;
max: 114): the median age of men was 68 years (IQR: 26; min: 18; max:
97), whereas women had a median age of 63 years (IQR: 40; min: 18;
max: 114). For all the cases, concomitant diseases were listed (Table 1).

In 2,585 urinary culture samples, bacteria reproduction was
observed, but 11.3% (n=497) samples were considered as contam-
ination. This contamination was more frequent in women (n=301,
13.1%) than men (n=196, 9.2%). As a result, 2,088 (47.3%) cases were
accepted as culture-positive UTIs.

In our study, 91% microorganisms that reproduced in the cul-
ture were gram-negative bacilli; 7.5%, gram-positive cocci; and 0.7%,
yeasts. Microorganism identities and their antimicrobial resistance
frequencies are listed in Table 2 and 3.

Four of the top frequently prescribed antibiotics and their resis-
tance rates are shown in Figure 1.

Here, 1,311 (29.7%) urine samples were obtained by employing
urinary catheterization in the ED, and 1.8% samples were obtained

Table 1. Concomitant diseases

Concomittant diseases n (%)
Malignancy 765 (17.3)
Diabetes 572 (13)
Acute Renal Failure 380 (8.6)
Chronic renal failure 356 (8.1)
Cerebrovascular Diseases 245 (5.6)
Alzheimer's Disease 223 (5.1)
Urolithiasis, nephrolithiasis 191 (4.3)
Benign Prostate Hypertrophy 162 (3.7)
Epilepsy 111(2.5)
Kidney Transplantation 57 (1.3)
Parkinson's disease 41 (0.9)
Immobile patients 15(0.3)
Hypertension 649 (14.7)
Chronic obstructive pulmonary disease 132(3)
Heart failure 184 (4.2)
Liver Cirrhosis 40(0.9)
AIDS 3(0.1)

Table 2. Uropathogen microorganisms reproduced in urine cultures

Uropathogen microorganism n (%)
Escherichia coli 1392 (66.7)
Klebsiella pneumoniae 150 (7.2)
Coagulase-negative staphylococcus 138 (6.6)
Pseudomonas aeruginosa 84 (4)
Proteus mirabilis 70 (3.4)
Enterococcus faecalis 66 (3.2)
Staphylococcus aureus 43 (2.1)
Klebsiella oxytoca 26 (1.2)
Candida spp. 17 (0.8)
Acinetobacter baumannii 8(0.4)
Enterobacter aerogenes 7(0.3)
Others* 87 (4.2)
Total 2088 (100)

*Citrobacter freundii, Enterobacter cloacae, Stenotrophomonas maltophilia, Proteus vul-
garis, Morganella morganiii Streptococus pyogenes, Enterecoccus faecium, Providencia
rettgeri, Serratia marcescens, Citrobacter koseri, Salmonella spp., Streptococus viridans,
Streptococcus spp., Providencia stuartii, Enterobacter spp., Enterococcus gallinarum,
Corynebacterium spp., Streptococcus mitis

from urine catheters, which were already present. The frequency of
contamination was almost the same with the patients who did not
have a urinary catheter.

Further, 23.7% patients who had been asked to give a urine cul-
ture were hospitalized, and 19.8% were ICU admissions.
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Table 3. Resistance ratios of uropathogen microorganisms to anti-
microbial agents

Table 5. Relationship of leukocyte esterase and nitrite positivity with
reproduction in urine culture

Antimicrobial Agents Total % (n) | Female % | Male % Reproduction in urine culture OR
Levofloxacin 45.7 (127) 323 58.5 Negative (n) Positive (n) | (95% Cl)
Trimethoprim-sulfamethoxazole| 44.8 (1743) 40.6 50.5 Leukocyte | Negative 1370 1090

Cefuroxime 37.9(596) | 33 447 esterase 4 215 175 1.0(0.8-1.3)
Ciprofloxacin 36.8 (1694) 30.7 449 2+ 229 265 1.5(1.2-1.8)
Amoxicillin-clavulanate 36.2 (1207) 29.2 46.1 3+ 258 397 1.9(1.6-2.3)
Cefixime 35.6 (402) 28.5 455 Nitrite Negative 1574 906

Ceftriaxone 326(1397)| 263 | 416 POSItVILY. 75 sitive 496 1021 [3.6(3.1-4.1)
Extended-spectrum 14.3 (1916) 12.2 17.1 Infection | Negative 1117 529

beta-lactamases SO Ppositive 954 1398 |3.1(2.7-3.5)

13.3(1135) 11.0 16.6
11.8 (1684) 10.7 13.3

Nitrofurantoin

Piperacillin-tazobactam

*Leukocyte esterase is least +1 or nitrite positivity, OR: odds ratio; Cl: confidence interval

Fosfomycin 7.6 (1344) 5.8 10.1 . L . L .
Table 6. Resistance rates of E. coli strains against antimicrobial agents
Imipenem 3.4 (1160) 2.1 5.0 . R R K
Antimicrobial agents Resistance ratio % (n)
Vancomycin 1.9 (52) 53 0 -
Levofloxacin 52.7 (55)
Ertapenem 1.6 (980) 1.4 1.9 : B
Trimethoprim-sulfamethoxazole 44.6 (1277)
Table 4. Antimicrobial agents’ resistance ratios among gender Cefuroxime 35.3 (431)
Gender Ciprofloxacin 38.6(1231)
Female,n (%) | Male,n (%) | p* Amoxicillin-clavulanate 33.6 (923)
Nitrofurantoin | Susceptible | 591 (89%) 393 (83.4%) Cefixime 344 (314)
(n=1135) Resistant 7301% 78066 | 00 Ceftriaxone 30.5(1032)
TMP-SMX Susceptible | 597 (59.4%) 365 (49.5%) Extended-spectrum beta-lactamases 11.3(1916)
(n=1743) Resisant | 408(406%) | 373 505%) | 00" Nitrofurantoin 6.7 (913)
Ciprofloxacin | Susceptible | 669 (69.3%) | 401 (55.1%) Piperacillin-tazobactam 8.7 (1224)
<0.001 .
(n=1694) Resistant 297 (30.7%) 327 (44.9%) 0.00 Fosfomycin 4.8(1061)
Fosfomycin | Susceptible | 742 (94.2%) | 500 (89.9%) Imipenem 0.25 (804)
(n=1344) Resistant 46 (5.8%) 56(10.1%) | 0004 | | Vancomycin 0(0)
Resistant | 214(263%) | 242 (41.6%) Ertapenem 0.82(732)
*Chi-square

The resistance ratio of the antibiotics, which are mostly empiri-
cally chosen, are listed in Table 4.

The relationship between urinary LE levels, nitrite positivity lev-
els, and their relationship with respect to reproduction in urine cul-
tures are listed in Table 5.

The resistance rates of E. coli strains against antimicrobial agents
are listed in Table 6.

Discussion

In this research that is based on investigating the urinary cultures
that were requested from the ED, we found that 47.3% samples were
positive for microorganism reproduction, and the most frequent spe-
cies was E. coli. Nitrite positivity in urine has a more powerful effect
on the positivity of LE.

Urinalysis is one of the most popularly used tests in the ED. Dip-
stick tests have taken the place of urinary microscopy because the
use of the former is very easy and is cheaply available (8, 9). LE and
nitrite positivity are stated to be good predictors in UTI diagnosis
(10-12). In our study, the relationship between nitrite positivity and
reproduction in cultures was found to be stronger than that with LE
positivity. The +2/+3 LE positivity in the odds ratios of urinalysis were
1.5 and 1.9 by the order of value, while nitrite positivity was noted as
3.6. However, urinary culture is still the primary standard for proving
the existence of UTls (2).

In the study by Arman al. (13), it was determined that the av-
erage age was 39.4+16.26 years (16-82 years) among 400 patients
who applied to first-grade health farms. In this research, the most
frequent uropathogens were gram-negative microorganisms [E.
coli (62.8%), Enterococcus spp. (3.2%), Klebsiella pneumoniae (3.4%),
Pseudomonas aeruginosa (4%), Proteus mirabilis (1.1%), and Enetero-
bacter cloacae (0.5%)], followed by coagulase-negative staphylococcus
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Figure 1. Resistance ratios for nitrofurantoin, trimethoprim-sulfa-
methoxazole, ciprofloxacin, and fosfomycin over several years

(24.5%) (13). In our study, the majority of the isolated uropathogens
were gram-nedative bacilli (91.8%). In agreement with the literature,
the most frequent species was E. coli (66.7%), followed by Klebsiella
pneumoniae (7.2%), coagulase-negative staphylococcus (6.4%), Pseu-
domonas aeruginosa (4%), Proteus mirabilis (3.4%), and Enterococcus
faecalis (3.2%) in the order of frequency (4, 6).

The study by Bekeris et al. (14) was performed in 127 laborato-
ries located in USA and Canada in which 14,739 urinary culture sam-
ples were collected, and the average contamination rate was noted
as 15%. In our study, the contamination rate was 11.3%, which was
notably excessive among women. Even though no disclosure form
was present in our ED, the reason for the reduced contamination rate
might be because the microbiology laboratory is located very close
to the ED, so the samples reach the laboratory quickly, thereby reduc-
ing the risk of contamination.

In our study, it has been reported that even though having a
downward trend from 2010 to 2014 (from 53.8% to 39.1% and from
51.5% to 33.1%, respectively), TMP-SMX and ciprofloxacin resistance
levels are still found to be high. Nitrofurantoin and fosfomycin are
noted to have lower resistance levels, namely, 13.3% and 7.6%, re-
spectively.

In a retrospective research done by Guneysel et al. (15), among
274 patients who were diagnosed as having complicated UTI, the resis-
tance rate of TMP-SMX was 34.4%. In 2013, a meta-analysis was carried
out by detecting the resistance of TMP-SMX for E. coli variables; the re-
sistance percentage was determined as 47.8% between 2008 and 2012
(16). In our study, the TMP-SMX resistance was found to be 44.8%, with
a slight reduction during the intervening period. There are other stud-
ies that have revealed a similar resistance ratio (7, 17-19).

Karlowsky et al. (20) showed the resistance ratio for ciprofloxa-
cin as 2.5% in 1999. Sanchez et al. (21) used the data from 2000 to

2010 and showed that the resistance ratio of ciprofloxacin increased
from 3% to 17%. In the research by Arslan et al. (22), which was made
throughout Turkey, ciprofloxacin resistance ratio with respect to E.
coli isolates was found to be 17% in uncomplicated UTI patients,
whilst it was 38% in complicated ones. In our study, we found that
ciprofloxacin resistance reduced from 51% to 35%, implying that cip-
rofloxacin resistance is still too high for our region.

Because of having a very low resistance ratio, fosfomycin is one
of the most appropriate agents for treating uncomplicated cystitis
(23). In our study, we determined that fosfomycin resistance among
women was 5.8%.

Nitrofurantoin resistance has been found to range between 2%
and 28% in different studies. In our research, we found the resistance
of nitrofurantoin to be 13.3%. Because of this low resistance ratio, the
use of nitrofurantoin seems to effectively fit for our region (7, 17-20, 24).

Study limitations

Our study was limited due to its retrospective nature. Even
though the presentations to the ED were mostly outpatients, the dis-
crimination of infections (community-acquired or nosocomial) was
not done. Because this study consisted of ED patients, it did not in-
volve all the UTl cases. Also, some patients may have been discharged
without being asked for a urine culture. In our study, the urine sam-
ples obtained from urinary catheters comprised 29.7% of the total;
therefore, our research shows that the old with general debility may
have been considered in a larger number as compared to other stud-
ies. For this reason, resistance ratios may be higher than expected.

Conclusion

In our study, we found that even though there is a slight reduc-
tion over the years, TMP-SMX and ciprofloxacin resistance ratios are
still high. Because of lower resistance, fosfomycin and nitrofurantoin
must be considered as the first choice for the treatment of lower UTls.
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Abstract

Aim: Bibliographic work in the Turkish emergency medicine community is very scarce. We aim to improve upon the shortcomings in this area.

Materials and Methods: Original research published in the Eurasian Journal of Emergency Medicine (EAJEM) (formerly known as the Academic Journal of
Emergency Medicine) within the 5-year period between 2010 and 2014 was retrospectively reviewed.

Results: While retrospective publications stood out the most (n=81, 54.7%), they were followed by prospective (n=38, 25.7%) and sectional (n=29, 93.9%)
works. A vast majority of the work was concentric (n=139, 93.9%). Here 6.1% publications were sourced overseas. The most commonly studied subjects in
the articles published in the EAJEM were medical emergencies (26.35%), trauma (20.27%), and emergency service (19.59%). Further, 52.7% (n=78) texts were
written in English and 47.3% (n=70) were written in Turkish. In 15.5% (n=23) articles, an emergency medicine resident and/or emergency medicine specialist
was not among the authors. The original research most commonly had 3 keywords (n=73, 49.3%). There were 12 (8.1%) articles in which no tables were used
and 70 (47.3%) articles in which there were no figures. According to our findings, a total of 2981 references were used in the 148 articles that were reviewed,
and the median reference value per article was 17 (min: 6; max: 50). In our study, 38 references were self-references (12.85) and 727 (24.4%) references were
references to texts published in journals in the Turkish index. Within all the references, there were 43 (14.4%) references to the Turkish Journal of Emergency
Medicine (TJEM), 41 (13.8%) references to the EAJEM, and only 3 (1.1%) references to Journal of Emergency Medicine Case Reports (JEMCR). The median
value of references made to texts in the journals in the Turkish index per article was 2 (min: 0; max: 32). The number of references to the TIEM per article was
43/148 (29.1%), that to the EAJEM was 41/148 (27.7%), and that to JEMCR was 3/148 (2%). While the acceptance period ranged between 1 and 350 days, the

average period was 49 days.

Conclusion: We believe that preference should be given to the printing of prospective and multi-centric publications and those with more keywords.
Keywords: Bibliometrics, Eurasian Journal of Emergency Medicine, original research, article

Introduction

The Academic Journal of Emergency Medicine is the interna-
tional, scientific, and official publication of the Emergency Medi-
cine Physicians Association of Turkey, based on the principles of
independent and unprejudiced peer review. The journal under-
went restructuring in the year 2015 and continued on its publica-
tions in the scientific arena as the Eurasian Journal of Emergency
Medicine (EAJEM). The first issue of the journal was published in
2003 (1). Since 2007, it has been being published quarterly, in the
months of March, June, September, and December. Information

regarding the process of the uploading of scientific papers and
the evaluation and acceptance of papers can be found at the Web
address www.eajem.com (2).

Bibliometrics is the statistical investigation of scientific pub-
lications in a certain subject and within a certain time period with
respect to the subject, author, referenced author, and referenced
sources, and it reveals the general structure of a particular discipline
based on the obtained statistical results (3). Bibliometrics can simply
be called the statistical analysis of publications. Bibliometric analyses
can be of a definitive quality, such as determining the number of ar-
ticles published in a particular year, or they can be evaluative, such
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as doing a reference analysis in order to reveal in what way an article
has influenced articles succeeding it (4).

Unfortunately, studies based on the analytical evaluation of sci-
entific articles published in periodicals in our country are extremely
rare. Such research is of paramount importance in terms of deter-
mining the tendencies, content, and effects of scientific journals in
a country (5).

In this bibliometric study, our aim is to map out the publication
of original articles in the Academic Journal of Emergency Medicine
(now, EAJEM) within the 5-year period between 2010 and 2014.

Materials and Methods

All the published issues of EAJEM within the 5-year period be-
tween 2010 and 2014 are available online at the Web address http://
www.eajem.com/eng/arsiv/archive. All printed publications were
examined. For articles opened in the PDF format, if the text “origi-
nal article” was present in the upper left corner in the information
regarding the type of article, it was included in this study. For each
examined article, the following parameters were recorded and cal-
culated: the year; issue; language; number of authors; how many of
the authors worked at the emergency service; rank of the responsi-
ble author; which region of Turkey the corresponding author is from;
number of keywords in the abstract; study design; number of centers
where the study was done; whether it is an experimental study or
not; the topic of the article; number of tables, figures, and references
in the article; the acceptance period of the articles; whether any of
the authors made a reference to his/her own texts in the article; num-
ber of references to journals in the Turkish index; and number of ref-
erences to the Journal of Emergency Medicine Case Reports (JEMCR),
Turkish Journal of Emergency Medicine (TJEM), and EAJEM.

The topics of the texts were grouped under 7 main headings:
trauma, intoxication, medical emergencies, surgical emergencies,
pharmaceutical studies, disaster medicine, and emergency service.
Articles included under the heading of emergency services were
related to training, management, security, cost, patient satisfaction,
demographics of the admitted patients, hospital organization, and
emergency medical system.

The study design data were accepted as stated in the materials
and methods section of the article being investigated.

The journals listed on the Web page http://www.atifdizini.com/
journals/tr-index.html of the Turkish Citation Index were accepted as
the Turkish index, and the journal citations in this list were grouped
as the Turkish index citations.

Exclusion criteria for the articles: Articles written before 2010;
articles written during 2015; and work that is not in the original re-
search category, such as case reports, letters to the editor, letters, re-
views, meeting reports, questions, and images, were excluded from
the analyses.

Statistical analysis

Data were entered into the Statistical Package for the Social Sci-
ences (IBM SPSS Statistics, Armonk, NY, USA) version 20.0. Data were
represented as percentage, mean=SD (for normally distributed data),
and median (for data that did not conform to the normal distribu-
tion). The chi-square test was used in the comparison of percentages,
and the Student’s t-test or Mann-Whitney U test were used in the
comparison of mean values. Here, p<0.05 was considered significant.
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Figure 1. Distribution by subject of articles published between 2010
and 2014 in the EAJEM

Results

A total of 148 original studies carried out in the 5-year period
between 2010 and 2014 were included in this study: out of these, 23
(15.5%) were from 2010; 27 (18.2%), 2011; 34 (23%), 2012; 32 (21.6%),
2013; and 32 (21.6%), 2014. The issues were printed quarterly. A total
of 20 journals were examined in this study. The median number of
articles per journal was 7 (min: 5; max: 9).

A total of 9 articles were from abroad (6.1%). The ratio of the ci-
tation of articles published in journals in the Turkish index by articles
from abroad was significantly lower than that for domestic citations
(0.2+0.7 vs. 5.2+6.3, p<0.001). There was no significant difference
(64+56 vs. 66.6+53.9, p=0.893) in terms of the period of acceptance
between domestic articles and those sent from abroad.

When the research types were examined, retrospective publi-
cations (n=81, 54.7%) stood out the most, while prospective (n=38,
25.7%) and sectional (n=29, 19.6%) publications were fewer. A vast ma-
jority of the research was concentric (n=139, 93.9%), while the number
of studies with two or more centers was 9 (6.1%). Only 4 (2.7%) studies
were experimental. The ratio of journal citations recorded in the Turk-
ish index in the prospective studies was significantly lower as com-
pared to those in retrospective articles (1.7+2.8 vs. 6.5+7.1, p<0.001).
The distribution of articles by subjects is shown in Figure 1.

The distribution of articles by region is as follows. Marmara:
14.2% (n=21); Aegean: 7.4% (n=11); Central Anatolia: 25% (n=37);
Mediterranean: 15.5% (n=23); the Black Sea: 9.5% (n=14); Eastern
Anatolia: 6.1% (n=9); Southeast: 16.2% (n=24); and overseas: 6.1%
(n=9) (Figure 2). Articles sent from Northern Cyprus were categorized
as overseas.

In this study, 52.7% (n=78) articles were written in English and
47.3% (n=70) were written in Turkish. No Turkish publications have
been published after 2014. About a third of the articles published
each year between 2010 and 2013 were written in English. In 2013,
the Turkish-English ratio was 1:1. The ratio of references to scientific
articles published in journals in the Turkish index in the Turkish ar-
ticles was significantly higher when compared to articles written in
English (6.94£6.9 vs. 3.2+4.9, p<0.001).

The distribution of the number of authors is shown in Figure 3;
at 26.4%, articles written by a total of 6 authors were the most com-
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Figure 3. Distribution by number of authors of articles published
between 2010 and 2014 in the EAJEM

mon. This was followed by articles with 4 and 7 authors (17.6 %). The
percentage of articles with 5 authors was 15.5%.

In 15.5% (n=23) articles, there were no emergency medicine res-
idents and/or emergency medicine specialists among the authors.
The design of these studies was mostly retrospective (73.9%, n=17).
The ratio of references to the Turkish index per article in these pa-
pers (8.9+1.87) was higher (p=0.028) as compared to studies in which
there was at least one emergency doctor. However, the total number
of references to the Turkish emergency medicine journals per article
(JEMCR references + TJEM references + EAJEM references) was lower
(p=0.045) in articles with no emergency doctors among its authors
(0.21+0.59) as compared to studies with at least one emergency doc-
tor among its editorial staff (0.65+1).

In 72.3% (n=107) articles, the first name was also the corre-
sponding author. In 17.6% (n=26) studies, the corresponding au-

Figure 2. Distribution by region of original articles printed between 2010 and 2014 in the EAJEM. Region % (n)

Table 1. The total number of references given to the AJEM, AJEMCR,
and TJEM in the articles published between 2010 and 2014 in the EA-
JEM and their distribution per article

EAJEM JEMCR TJIEM Total

Distribution within | 13.8%o0 1.1%o0 14.4%0 29.3%o0
total references 41) (3) (43) (87)
per thousand (n)

References per 27.7% 2% 29.1% 58.8%
article, % (n) (41) (3) (43) (87)

EAJEM: Eurasian Journal of Emergency Medicine (formerly known as the Academic
Journal of Emergency Medicine); JEMCR: Journal of Emergency Medicine Case
Reports; TIEM: Turkish Journal of Emergency Medicine

thor was the second name and in 6.8% (n=10), the corresponding
author was the third name.

Original research most commonly had 3 keywords (n=73,
49.3%). This was followed by articles with 4 keywords (n=42, 28.4%),
5 keywords (n=16, 10.8%), 2 keywords (n=13, 8.8%), and 6 keywords
(n=4, 2.7%).

According to our findings, a total of 2981 references were used
in the 148 articles that were examined: the median reference value
per article was 17 (min: 6; max: 50). Here, 38 references were self-ref-
erences (12.8%) and 727 (24.4%) references were citations of articles
published in the journals in the Turkish index. Within all the refer-
ences, the number of references to the TJEM was 43 (14.4%); EAJEM,
41 (13.8%); and AJEMCR, 3 (1.1%). References per article to the TJEM
were 43/148 (29.1%); EAJEM, 41/148 (27.7%); and AJEMCR, 3/148
(2%) (Table 1).

The median value of the acceptance period of the articles was
49 days (mean: 64.1+£55.3; min: 1; max: 350). The language, either
Turkish or English, did not affect the acceptance period (the mean
acceptance periods for Turkish and English were 62.8+61.1 and
65.4+49.8, respectively; p=0.782). Whether an article was prospec-
tive (65.7+£53.8) or retrospective (58.3+£57.2), it had no effect on the
acceptance period (p=0.498).
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Discussion

Our study is one of the leading bibliographic studies in the
Turkey emergency medicine community. Using bibliometric meth-
ods, the topics studied, authors studying these topics, collaboration
among authors, and topics with little or numerous studies within a
particular discipline and particular country can be determined (3).

Bibliometric analyses provide the following benefits to the re-
searcher:

- Providing information about the content of the journal,
- Selection of objectives relating to the planned publications,
- Revealing the academic effect.

In addition, it is effective for determining the research power of
institutions and for developing research strategies (6).

Bibliometric methods and journal impact factors are also being
used for purposes such as research evaluation, recruitment, academ-
ic promotion, research fund distribution, and publication support (7).
At the same time, such a study can help in analyzing authors’ trends
and accumulation of academic publications, thereby providing guid-
ance for the future. Research related to international publications by
emergency medicine departments in Turkey is also available (8, 9).

The printed version of the EAJEM is being produced in limited
numbers and is distributed free of charge to emergency medicine spe-
cialists and academics. In addition, the abstract and full texts of all ar-
ticles can be obtained for free from the Web address www.eajem.com.
The journal is indexed by the CINAHL, Gale/Cengage Learning, EBSCO,
DOAJ, ProQuest, Index Copernicus, and TUBITAK ULAKBIM Turkish
medical index (1). Also, as of 2016, it will start to be indexed in the
Emerging Sources Citation Index (ESCI) database of Thomson Reuters
and the printed publications will be viewable in the Web of Science
(WoS) system (10). According to the data from TUBITAK, the number
of Turkish journals indexed in the Thomson Reuters WoS scientific da-
tabase is 70; here, 30 of these are journals have medical content (11).

The target audience of the magazine consists of emergency
medicine specialists and faculty, researchers, specialists, assistants,
general practitioners, and other healthcare personnel who conduct
scientific studies and serve in the field of emergency medicine. The
journal accepts research articles; reviews; case reports; editorial com-
mentaries; letters to the editor; scientific letters; and articles related
to training, original images, history, and publication ethics (1). The
publication language, which was English and Turkish until 2014, was
changed to English only thereafter in order to increase the journal’s
global recognition (12).

It is stated in the journal that within the context of editorial poli-
cies, articles on the most current topical headlines worldwide on the
subject of emergency medicine are given priority. In addition, it is
stated that papers on local and regional diseases, particularly those
presenting different data than the information contained in the liter-
ature, are published (2). According to our study, the topics that found
the least place in the EAJEM were disaster medicine (n=5, 3.4%) and
pharmaceutical research (n=6, 4.1%). Therefore, due to the limited
number of publications in these subjects, we assume that articles
sent on these subjects will reach a higher level of acceptance.

Co-authoring is valuable in terms of enriching the article that
is written by reflecting the different perspectives of individuals, as
well as minimizing individual mistakes that can be overlooked by
one person. At the same time, by bringing together experienced re-
searchers and those who do not have much experience in the field

of research, it contributes toward new names being introduced into
the world of science and toward the quality of future research. The
most important point to consider with respect to multi-authoring is
to ensure that the list of authors does not include individuals whose
contribution to the article is questionable (13, 14). The number of au-
thors of original research articles published within the last 5 years
in the EAJEM varied between 1 and 11, while articles with 6 authors
were the most common. In our study, the total percentage of articles
with 4, 5, 6, and 7 authors was 77%.

While the number of references given to journals belonging to
the Turkish medical index in articles with no emergency medicine
resident and/or specialist among its authors was higher as compared
to studies with at least one emergency physician among its authors,
it was determined that the number of references given to Turkish
emergency medicine journals (AJEMCR references + TEJM references
+ EAJEM references) was lower. The reason for this is that the publi-
cation history of emergency medicine journals is not as long as oth-
er Turkish medical index journals or that the article contents are not
adequate for branches other than emergency medicine or that the
authors chose their sources from their own fields.

One of the most important factors in ensuring that researchers are
able to reach a published article is the keywords. Keywords appropri-
ate to the article subject, in sufficient numbers, and provided with a
standardized terminology carry great importance in making sure the
article gets cited and contributes toward science (15). In our study, arti-
cles with 3 keywords were the most common,; articles with 3 and 4 key-
words comprise a majority (75%) of all articles. Within the framework
of article writing rules of the EAJEM, at least 3 and up to 6 keywords
are required (16). It can be seen that authors have used the minimum
required number of keywords. The use of more keywords by authors
will facilitate access to their articles and increase recognition.

According to the writing guidelines of the EAJEM, the maximum
number of references that can be used for research articles is 50 (16).
There is no limitation on the number of references in two high-im-
pact-factor international publications on emergency medicine,
namely, the European Journal of Emergency Medicine (17) and the
American Journal of Emergency Medicine (18). The journal Emer-
gencias limits this number to 30 (19), while the Emergency Medicine
Journal limits it to 25 (20). With 17 citations per article, the studies
published in our journal maintained the number of keywords accept-
ed by international journals.

Another association in Turkey related to emergency medicine is
the Turkish Association of Emergency Medicine Specialists. The scien-
tific publication organ of this association is the TIEM (21). In our study,
the number of references given to the TJEM was 43, while the number
of references given to the EAJEM (self-reference) was 41. These num-
bers are very close to each other, revealing that these two competitor
associations support each other on the scientific platform.

One of the most critical decisions in the process of publication
of a scientific study is determining the proposed publication journal.
Since articles that are not evaluated and published on time lose their
significance, authors who are going to send a publication pay atten-
tion to the acceptance period in their choice of journals (14, 22). In
medical journals, the period of evaluation and acceptance can ex-
tend up to 1 year. Publications that are not accepted within this peri-
od will, no doubt, have a negative impact on their authors. It is stat-
ed that in several medical journals, this period can extend up to 4-6
months (22). In a study done in our country, it was determined that
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the period of acceptance varied between 0 and 12 months, but the
most common period of acceptance was between 2 and 4 months
(14). In our journal, the period of acceptance varied between 1 and
350 days, with an average of 49 days. Following this data, the editori-
al staff of the journal convened and limited the first evaluation period
to 15 days.

Conclusion

Mainly retrospective articles are published in the EAJEM. We
believe that in order for the journal to be scanned in higher-quality
databases, the printing of prospective and multi-centric publications
should be given preference. The number of keywords, which is an
important parameter in reaching and referencing an article, being at
the lower limit is an important problem. Only 29.3% references be-
long to Turkish emergency medicine journals. The number of original
articles accepted from overseas is low.
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CT Hypoperfusion Complex: Emergency CT Results During One Year
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Abstract

Aim: Computed tomography (CT) hypoperfusion complex is observed in the imaging findings of intra-abdominal organs and vascular structures during
shock and hypoperfusion. The aim is to examine the frequency of CT hypoperfusion complex and etiologic factors by retrospectively analyzing the CT per-
formed on patients admitted to emergency departments.

Materials and Methods: In our study, 930 abdomen and thorax tomographies were obtained from the patients admitted to our emergency department
during a 1-year period. All CT scans were performed by using a 640-slice tomography device. The CT criteria for hypoperfusion complex included the
small-caliber aorta and inferior vena cava (IVC), hyperdense bowel wall, surrenal enhancement, hypoperfused liver, spleen, and hyperdense kidney.

Results: Our study revealed the presence of CT hypoperfusion complex in at least 1 of 15 patients (0.16%). We detected low-calibrated abdominal aorta
together with hyperdense adrenal glands in all the CT hypoperfusion complex cases (15 cases, 0.16%). We found the presence of intra-abdominal free fluid
in 13 cases (0.13%), halo sign in IVC in 8 cases (0.08%), hypoperfusion view of the spleen and liver in 5 cases (0.05%), pericholecystic fluid in 3 cases (0.03%),
and sign of renal hyperperfusion (white kidney sign) in 3 cases (0.03%).

Conclusion: Our study showed that low-calibrated abdominal aorta and hyperdense adrenal glands were present in each patient showing CT hypoperfu-

sion complex, and the assessment of these two structures is very important before the setting-in of irreversible shock.

Keywords: Computed tomography, hypoperfusion, shock

Introduction

Computed tomography (CT) hypoperfusion complex is seen
particularly in intra-abdominal organs and vascular structures as a
result of shock and hypoperfusion (1-10). It was first defined in pedi-
atric patients with multiple traumas by Taylor et al. (1). Besides trau-
ma, it can also be observed during sepsis, diabetic ketoacidosis, and
myocardial infarction (M) (2). Since cardiac output and arterial pres-
sure can be sustained in the compensatory phase of shock, blood
pressure and pulse parameters alone may be insufficient to explain
the patient’s state. The evaluation of imaging findings is of great im-
portance in such circumstances. In this article, we aimed to examine
the frequency of CT hypoperfusion complex and etiologic factors
by retrospectively analyzing the abdomen and thorax tomographies
performed on patients admitted to emergency departments for var-
ious reasons between 2014 and 2015.

Materials and Methods

Patients’ population

In our study, we retrospectively evaluated 930 abdomen and
thorax tomographies obtained from patients admitted to our emer-
gency department for various reasons between October 2014 and
October 2015.

CT imaging

All these patients underwent abdomen and/or thorax tomogra-
phy by means of 640-slice CT (Aquilion ONE ViSION, Toshiba, Japan).
Approximately 100 cc of iodinated contrast media (3.5 cc/s) was in-
jected into the patients from the left antecubital region by means
of auto-injectors. Portal-phase scan was performed for patients un-
dergoing abdominal tomography, and arterial-phase scan was per-
formed for patients undergoing abdominal thorax tomography.
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Figure 1. Hyperdense adrenal glands are seen in axial CT image
(arrows)

" i 4 mm

A .

Figure 2. Low-calibrated abdominal aorta is seen in axial CT image.
It must be less than 13 mm in measurements performed 2 cm below
and above the renal arteries (3)

CT evaluation

For the diagnosis of low-calibrated abdominal aorta, the diame-
ter measurements of the abdominal aorta of the renal arteries 2 cm
below and above were considered to be the diagnostic criteria (3). For
low-calibrated IVC, the average was calculated by measuring 3 differ-
ent regions of the intrahepatic vena cava: measurements less than 9
mm were considered to be the diagnostic criteria (3). For hyperdense
adrenal glands, the state of being equal or hyperdense when compared
to peripheral vascular structures (e.g., IVC) and holding more contrast
than the spleen and liver were considered to be the diagnostic criteria
(3). For the diagnosis of shock kidney, extended and contrast kidneys
were considered to be the diagnostic criteria. For hypoperfused spleen
and liver, an increase in the heterogeneous area (perfusion defects)
when compared to normal parenchyma was considered to be the di-
agnostic criterion. All CT images were evaluated by a radiologist with 8
years of experience in emergency radiology (IY).

Results

In our study, 930 abdominal and thorax tomographies of pedi-
atric and adult patients were evaluated. In these, 544 patients were
male (58%) and 386 patients were female (41%). The mean age of the
patients was 32+5.3 years. We found the presence of CT hypoperfu-

Figure 3. Perfusion defects in the liver and spleen are seen in axial
CT image (stars)

Figure 4. Pericholecystic fluid is seen in axial CT image (star)

’

sion complex in at least 1 of 15 patients (0.16%). All of these patients
vital signs were stable (they might have been in the compensatory
phase of shock). Further, out of the 15 patients, 12 patients suffered
from multiple traumas (0.12%), 2 patients were in the post-oper-
ative stage (0.02%), and 1 patient (0.01%) suffered from sepsis. We
observed low-calibrated abdominal aorta together with hyperdense
adrenal glands (15 cases, 0.16%) (Figure 1, 2) in all the patients with
CT hypoperfusion complex. We detected intra-abdominal free fluid
in 13 cases (0.13%), halo sign in the IVC in 8 cases (0.08%), hypoper-
fused spleen and liver in 5 cases (0.05%) (Figure 3), pericholecystic
fluid in 3 cases (0.03%) (Figure 4), and sign of renal hyperperfusion
(white kidney sign) in 3 cases (0.03%) (Figure 5). Apart from this,
low-calibrated thoracic aorta and collapsed heart appearance ob-
served in thorax-related results were present in 5 cases (0.05%). On
the other hand, 1 patient died because of septic shock. Other pa-
tients recovered fully after a 3-month follow up.

Discussion

Computed tomography hypoperfusion complex is a set of tomo-
graphic results that was defined by Taylor et al. (1) for the first time in
1987. Basically, it is the definition of hypoperfusion results seen in ab-
dominal and, sometimes, thoracic structures as a result of circulation
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Figure 5. White kidney sign is seen in axial CT image (stars)

guidance from splanchnic circulation to vital organs due to the activa-
tion of the sympathetic system post-shock (hypovolemia). At the same
time, CT hypoperfusion complex was found to be associated with poor
prognosis (3). However, it is known that emergency physicians and
even radiologists have difficulties in defining these findings.

There are three basic stages of shock: compensatory, decompensa-
tory, and irreversible. Arterial pressure, in particular, can be maintained
in the compensatory phase, and monitoring of only the vital signs is
not enough to explain the patient’s state. In abdominal tomography
performed at this stage, the presence of CT hypoperfusion complex in
the patient indicates that the patient is in shock and there must be an
appropriate treatment for this exigency. At the same time, understand-
ing the signs of CT hypoperfusion prevents confusion with pathologies
that can enter the differential diagnosis, including ileus, gallbladder
perforation, mesenteric ischemia, portal venous thrombosis, and DIC.

The signs of CT hypoperfusion complex can be divided into two:
vascular and non-vascular. Low-calibrated abdominal aorta, IVC, and
mesenteric arteries can be categorized as vascular signs. Dilated and
edematous bowel loops, hyperdense adrenal glands, shock kidney,
shock pancreas, free fluids in the abdomen, splenic and hepatic
perfusion deficits, and pericholecystic fluid can be categorized as
non-vascular signs. Apart from these findings about the abdomen,
low-calibrated thoracic aorta and loss of volume in cardiac chambers
(in extreme cases) can also be considered.

Certainly, some measurements are also needed to be made for the
evaluation of these signs. For instance, the following can be considered
to be diagnostic criteria: (A) in the diagnosis of low-calibrated abdomi-
nal aorta, the abdominal aorta diameter of the renal arteries 2 cm below
and above is less than 13 mm; (B) with regard to low-calibrated IVC, the
IVC diameter is less than 9 mm in the measurements made from 3 differ-
ent regions of the intrahepatic vena cava; (C) in the case of hyperdense
adrenal glands, the state of being equal or hyperdense when compared
to peripheral vascular structures (e.g., IVC) and holding more contrast
than the spleen and liver; (D) in the case of shock kidney diagnosis, ex-
tended and significantly more hyperdense kidneys; and (E) in the case
of hypoperfused spleen and liver, increase in the heterogeneous area
(perfusion defects) when compared to normal parenchyma (3).

In our study, we emphasize the observation of hyperdense ad-
renal glands and low-calibrated abdominal aorta signs in all patients
whose imaging reveals CT hypoperfusion complex (sensitivity: 100%;
specificity: 100%). Therefore, the observation of hyperdense adrenal
glands together with low-calibrated abdominal aorta in portal-phase
abdominal tomography (early portal phase is used to observe the ar-
teries) obtained from patients suspected to be in the compensatory
phase of shock can confirm that the patient is in shock. Emergency

physicians should be alert during this phase of shock. It has been as-
sumed that the above is caused by hypovolemia, and the appropriate
treatment is supportive therapy rather than surgical intervention.

The incidence of complex CT hypoperfusion has been reported
differently in several studies. However, CT hypoperfusion complex
occurs at a higher rate in post-traumatic patients. In our study, 12 out
of the 15 cases with CT findings consisted of post-traumatic cases.
In a study conducted on post-traumatic cases by Ryan et al. (3), CT
hypoperfusion complex was seen in 27 out of 498 patients (5.5%).
Again, CT findings in a pediatric group with blunt abdominal trauma
were evaluated by Taylor et al. (1), and they reported the incidence as
0.01%. In our study, this incidence is 0.16%.

Conclusion

Computed tomography hypoperfusion complex is a set of imag-
ing signs that is even difficult for radiologists to identify. However, if
identified, it can lead to appropriate treatment along with diagnosis
even in patients in the compensatory phase of shock. In addition, the
observation of hyperdense adrenal glands together with low-cali-
brated abdominal aorta in abdominal CT scans can confirm that the
patient is in shock, and we should check at least these two structures
in patients suspected to be in shock.
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Abstract

Aim: The purpose of this study was to examine changes in cardiac monitoring, electrocardiography (ECG), or cardiac enzymes and, specifically, changes in
the TpTe interval and TpTe/QT ratio in patients who presented with electrical injuries.

Materials and Methods: All patients aged over 18 years who had visited the Emergency Medicine Clinic between January 2011 and January 2014 because
of electrical injuries and who were monitored for more than 24 h were included.

Results: Seventy patients were included in the trial. ECG changes were present in 19 patients (27.1%) at various time points (0%, 6™, 12, and 24" hour). The
TpTe intervals of the patients at the time points were 64.5 (IQR: 21.25), 65 (IQR: 21.5), 64 (IQR: 20), and 64 (IQR: 20) ms, respectively, which were within the
normal range. Although a statistical difference was present (p=0.033), superior analyses showed no significant difference among the groups. The TpTe/QT
ratios of the patients were 0.18 (0.07), 0.18 (0.05), 0.18 (0.06), 0.18 (0.05), respectively, which were within the normal range (p=0.105). We compared the TpTe
intervals and TpTe/QT ratios of patients with and without ECG changes and found that no statistically significant difference was present at all time points.
Besides this, no difference in the TpTe intervals and TpTe/QT ratios was identified between the groups with elevated and non-elevated troponin levels.

Conclusion: The use of TpTe intervals and TpTe/QT ratios may not be the correct approach for predicting potential rhythm disorders in electrical injuries. In

addition, there is no association of the TpTe interval or the TpTe/QT ratio with ECG changes or troponin elevation caused by electrical injuries.

Keywords: Electrical injuries, electrocardiography, TpTe interval

Introduction

Electrical injuries (Els) are associated with high morbidity and
mortality and are a type of trauma that puts all age groups at risk (1).
In the USA, more than 500 deaths are attributed to Els annually (2).
Els can cause cardiac arrest, myocardial and valvular ruptures, struc-
tural changes in the coronary arteries, pericardial effusion, and vari-
ous electrocardiography (ECG) changes. In most patients, at the very
least, temporary ECG changes can be observed (3, 4). The purpose of
our study was to investigate the epidemiologic characteristics of Els,
cardiac monitoring, ECG reports, and cardiac enzyme changes and,
specifically, the TpTe and QT intervals and TpTe/QT ratio that develop
in patients presenting with Els.

Materials and Methods

Study population and study protocol

All patients who had visited the Emergency Medicine Clinic of
Konya Training and Research Hospital between January 2011 and
January 2014 because of Els, who were monitored for more than
24 h, and who were over 18 years of age were included. This retro-
spective study was conducted by reviewing patient files. The cases
were reviewed with regard to gender, age, location of El, course of
El, and cause (low voltage or high voltage). Further, changes in ECG
and cardiac enzymes, specifically, TpTe and QT intervals and the
TpTe/QT ratio, and their association with rhythm disorders were
investigated”.
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The study protocol was approved by the Necmettin Erbakan
University Faculty of the Medicine Ethics Committee and was con-
ducted in accordance with the Declaration of Helsinki and Good Clin-
ical Practice.

Electrocardiography measurement

The ECG records of the patients at baseline (0 h) and at 6, 12, and
24 h were evaluated. The Nihon Kohden ECG 1250 Cardiofax S (2009,
Tokyo, Japan) device was used for recording ECGs. Records were ob-
tained at a speed of 25 mm/s and with an amplitude of 10 mm/mV.
The ECG records were at 800-dpi resolution and were measured by
two specialists uninformed about the patient’s conditions and with
the help of a computer. The PR interval was measured as the distance
from the start of the P wave to the start of the QRS complex (normal
range of PR interval: 120-200 ms). A prolonged QRS duration was de-
fined as =120 ms.

The TpTe interval was measured in precordial derivations by the
“tail method.” According to this, the distance between the projection
of the T-wave’s peak point on the isoelectric line and the end of the
T wave was measured (normal range of TpTe: <85 ms) (5-7). The QT
interval was measured as the distance between the start of the QRS
complex and the end of the T wave (normal QT: 360-440 ms). In ad-
dition, in situations when the heart rate was not in a normal range,
the corrected QT interval was calculated using Bazett's formula (7-
10). This prevented abnormalities in the heart rate from affecting the
TpTe/QT ratio (10). The TpTe/QT ratio was calculated after the TpTe
interval was measured (11).

Statistical analysis

Statistical analysis was performed using the Statistical Package
for the Social Sciences (SPSS Inc.; Chicago, IL, USA) version 15.0 for
Windows. Both visual (histogram and probability graphs) and ana-
lytical (Kolmogorov-Smirnov and Shapiro-Wilk tests) methods were
used to determine if the data were normally distributed. Descriptive
variables are expressed as the mean+SD for data normally distrib-
uted and as the median and interquartile range (IQR) for variables
not normally distributed. Clinical and laboratory characteristics were
evaluated via the Mann-Whitney U test for variables without normal
distribution. For comparison of the differences among the groups,
the Mann-Whitney U test was used for quantitative variables and the
chi-square test was used for categorical variables. Hourly differences
in the ECG parameters were evaluated via repeated measures analy-
sis of variance for normally distributed variables, whereas variables
without normal distribution were evaluated via the Friedman test.
When necessary, the Wilcoxon test with the Bonferroni correction
was used to compare variables. A p value of <0.05 was accepted as
statistically significant with a 95% confidence interval.

Results

During the study period, 187 patients with Els visited our clinic.
Out of these patients, 45 were excluded because they were under
the age of 18 years. In addition, 72 patients were excluded because
they were monitored for less than 24 h. This left 70 patients who
were included in the trial. The median age of the patients was 24
years (IQR: 22). The number of male patients was 55 (78.6%). Twen-
ty-three patients (32.9%) were exposed to a high-voltage electrical
current. When the Glasgow Coma Scores (GCSs) of the patients were

Table 1. 24-h ECG analysis of patients

At the Atthe | Atthe At the

0t hour | 6" hour |12 hour| 24* hour

Number | Number | Number | Number
ECG (n) (%) | (n)(%) | (n)(%) | (n)(%)
NSR 55(78.6) | 63(90) | 65(92.9) | 65(92.9)
Sinus bradycardia 2(2.9) 3(4.3) 1(1.4) 2(2.9)
Sinus tachycardia 7 (10) 3(4.3) 2(2.9) 1(1.4)
T-wave inversion 1(1.4) - - 1(1.4)
ST segment elevation 1(1.4) - - -
ST segment depression| 1 (1.4) - 1(1.4) -
Sinus arrhythmia 1(1.4) - - -
15t degree AV block 1(1.4) - - -
Ventricular fibrillation 1(1.4) - - -
Ventricular tachycardia - 1(1.4) - -
Cardiac arrest - - 1(1.4) 1(1.4)
Total 70(100) | 70(100) | 70 (100) | 70 (100)
ECG: electrocardiogram; NSR: normal sinus rhythm

reviewed on admission, 66 (94.3%) had a GCS of 15, while the remain-
ing 4 (5.7%) had GCSs of 3, 6,8, and 9. Eleven (15.7%) patients had el-
evated cardiac injury marker levels (troponin>0.2 ng/mL), while four
(5.7%) had respiratory failure (need for endotracheal intubation and
mechanic ventilation).

Electrocardiography changes were present in 19 (27.1%) pa-
tients at various time points of the 24-hour ECG monitoring. The
most common ECG change was identified as sinus tachycardia. Ven-
tricular tachycardia (VT) and ventricular fibrillation (VF) occurred in
one patient each. These patients were administered amiodarone and
underwent electrical cardioversion, defibrillation, and cardiopulmo-
nary resuscitation. Two (2.9%) of our patients died, and 68 (97.1%)
were discharged from the hospital. The PR, QRS, QT, and TpTe inter-
vals and the TpTe/QT ratio were evaluated at baseline and at 6, 12,
and 24 h.The QT intervals of the 70 patients were 370 (IQR: 40), 380
(IQR: 35), 380 (IQR: 43.5), and 382 (IQR: 36) ms at baseline and at 6, 12,
and 24 h, respectively, which were within normal ranges. No statisti-
cally significant difference was present (p=0.059). The TpTe intervals
of the 70 patients were 64.5 (IQR: 21.25), 65 (IQR: 21.5), 64 (IQR: 20),
and 64 (IQR: 20) ms at baseline and at 6, 12, and 24 h, respectively,
which were within normal ranges. Although a statistically significant
difference was apparent (p=0.033), the superior analysis showed no
significant difference. The TpTe/QT ratio of the 70 patients were 0.18
(0.07), 0.18 (0.05), 0.18 (0.06), and 0.18 (0.05) at baseline and at 6, 12,
and 24 h, respectively, which were within normal ranges. No statisti-
cally significant difference was shown (p=0.105). The details of these
differences are shown in Tables 1 and 2. In addition, we compared
the TpTe, QT intervals, and the TpTe/QT ratios in patients with and
without ECG changes. The ECG records at baseline and at 6, 12, and
24 h were evaluated individually. There was no statistically significant
difference among the groups at all time points (Table 3).

We compared the ECG changes and troponin elevation in pa-
tients with high- and low- voltage Els. The median age of patients
with high-voltage injuries was 28 years (IQR: 16), whereas that of
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Table 2. Analysis of the ECG findings of the patients

Median value (IQR)
ECG At 0*" hour At 6" hour At 12t hour At 24* hour p
PR interval (ms¥) 140 (23) 150 (23) 140 (28) 150 (20) 0.042
QRS distance (ms) 85 (20) 92 (20) 90 (19) 90 (20) 0.019°
QT interval (ms) 370 (40) 380 (35) 380 (43.5) 382 (36) 0.059
TpTe interval (ms) 64.5 (21.25) 65 (21.5) 64 (20) 64 (20) 0.033
TpTe/QT 0.18(0.07) 0.18 (0.05) 0.18(0.06) 0.18 (0.05) 0.105

Friedman Test; Wilcoxon signed-rank Test; % The difference at 6 h from the first application of QRS distance. *ms: millisecond

Table 3. Comparing the TpTe intervals and TpTe/QT ratios of patients
with and without ECG changes

Table 4. Comparison of the ECG changes and troponin elevations in
patients with high- and low-voltage Els

Patients Patients
with ECG with no ECG
changes (n: 19)|changes (n:51)| p

First TpTe interval 71(IQR:27.5) | 64.5(IQR:20) |0.622
TpTeinterval at the 6" hour | 65 (IQR:21.5) 67 (IQR:22) |0.973
TpTeinterval at the 12" hour| 63.5 (IQR: 20) 64 (IQR:21) |0.591
TpTe interval at the 24" hour| 63.5 (IQR: 20) 64 (IQR:21) |0.591
First QT interval 386 (IQR:46.3) | 367 (IQR:36) |0.400
QT interval at the 6™ hour 377 (IQR:54.5) | 380(IQR:34) |0.753
QT interval at the 12" hour 380(IQR:50) | 380(IQR:42) |0.612
QT interval at the 24" hour | 388 (IQR:46.3) | 380 (IQR:34) |0.676
First TpTe/QT 0.18 (IQR: 0.08) | 0.18 (IQR:0.06) | 0.843
TpTe/QT at the 6" hour 0.19 (IQR: 0.07) | 0.18 (IQR: 0.05) | 0.946
TpTe/QT at the 12 hour 0.18 (IQR: 0.06) | 0.18 (IQR: 0.06) | 0.738
TpTe/QT at the 24" hour 0.17 (IQR:0.05) | 0.18 (IQR:0.05) |0.618
Mann-Whitney U test, Interval: milliseconds.

patients with low-voltage injuries was 24 years (IQR: 22). No statis-
tically significant difference in the ages of the patients in these two
groups was shown (p=0.05). When genders of the patients in these
two groups were compared, 23 males and no females were present
in the high-voltage group, while 32 males and 15 females were pres-
ent in the low-voltage group. A statistically significant difference in
gender was present between the groups (p=0.001). High-voltage Els
were more common in males. ECG changes were identified in 10%
of high-voltage Els and 17.1% of low-voltage Els. In addition, tropo-
nin levels were elevated in 8.6% of high-voltage Els and in 7.1% of
low-voltage Els. No statistically significant difference in ECG chang-
es and troponin level elevation was shown between the two groups
(p=0.665 and p=0.095, respectively) (Table 4).

The median age of patients with elevated troponin levels was
26.5 years (IQR: 23.25) and 26 years (IQR: 21) in patients without el-
evated troponin levels. In the group with elevated troponin levels,
there were 11 males and no females, while in the group without
elevated troponin levels, there were 44 males and 15 females. The
age and gender was compared in patients with elevated troponin
levels caused by Els and without elevated troponin levels, but no
difference was seen (p=0.471 and p=0.105, respectively). However,

High-voltage | Lo-voltage

El (n: 23) El (n:47) P
Age 28 (IQR: 16) 24(IQR:22) | 0.05
Gender M:23;F:0 M:32;F:15 | 0.001
ECG Changes 7 (10%) 12(17.1%) | 0.665
Troponin Elevation 6 (8.6%) 5(7.1%) 0.095

Patients with | Patients without
elevated elevated
troponin troponin
levels (n: 11) levels (n:59)

Age 26.5(IQR:23.25)| 26(IQR:21) |0471
Gender M:11;F:0 M:44;F:15 | 0.105
ECG Changes 7 (10%) 12(17.1%) |0.007
First TpTe interval 755(IQR:22.1) | 64(IQR:22) |0.339
TpTeinterval at the 6" hour | 80.5(IQR:20.5)| 65 (IQR:22) |0.325
TpTeinterval atthe 12" hour| 71 (IQR: 25) 64 (IQR:20) |0.870
TpTeinterval at the 24" hour | 71 (IQR: 25) 64 (IQR:20) |0.870
First QT interval 389 (41) 370(42) 0428
QT interval at the 6" hour 382(28) 380(37) 0.701
QT interval at the 12 hour 380(31.8) 380 (42) 0.561
QT interval at the 24™ hour 386 (10.5) 380 (40) 0.884
First TpTe/QT 0.185 (0.05) 0.170(0.07) |0.501
TpTe/QT at the 6™ hour 0.206 (0.04) 0.175(0.05) |0.091
TpTe/QT at the 12" hour 0.191 (0.06) 0.180(0.06) |0.980
TpTe/QT at the 24™ hour 0.182(0.07) 0.172(0.05) |0.905
Mann-Whitney U test and chi-square test, Interval: milliseconds

when the ECG changes in the two groups were compared, it was
seen that ECG changes were identified in 10% of the patients with
elevated troponin levels and in 17.1% of the patients without el-
evated troponin levels. The difference was statistically significant
(p=0.007). In addition, no differences in TpTe, QT intervals, and
TpTe/QT ratios were identified among patients in the group with
elevated troponin levels and those in the group without elevated
troponin levels (Table 4).
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Discussion

It is expressed that the degree of myocardial injury increases as
the voltage gets higher (12). Asystole and VF are fatal cardiac prob-
lems caused by El, and besides these, ECG changes, such as sinus
tachycardia, non-specific ST-T changes, heart blocks, QT elongation,
supraventricular-ventricular arrhythmias, and atrial fibrillation, may
also develop (13). Akkas et al. (14) identified normal sinus rhythm in
76%, sinus tachycardia in 9%, sinus bradycardia in 3%, ST-T changes
in 4%, and premature ventricular beats in 1% of the 120 patients with
Els in their study, while cardiac enzymes were elevated in only 4% of
the patients and acute coronary syndrome did not develop in any
of the patients. In addition, eight patients in their study died due to
cardiac problems that started at the time of El and one died of sepsis.
In the patients that survived, no ECG changes that required medical
or electrical treatment were observed. Arrowsmith et al. (15) stated
that ECG changes were present in 3% of the patients in their study. In
the study conducted by Karadas et al. (16), ECG abnormalities were
identified in 29.3% of the patients. In our study, similar to medical lit-
erature, the results of the evaluations of the 24-hour ECG monitoring
showed that ECG changes were present in 19 (27.1%) of the patients
at various time points. The most common ECG change was identified
as sinus tachycardia. One of our patients died due to VF and one died
due to VT within 6 hours. In addition, cardiac enzymes were high in
11 (15.7%) of our patients.

Some authors recommend ECG monitoring after every El (3, 12)
because ECG changes have been identified in past studies, whereas
others state that this is necessary only in selected cases (17). Teodor-
eanu et al. (18) stated that cardiac monitoring is indicated if cardiac
arrest or loss of consciousness occurs, if the ECG is abnormal or if a
dysrhythmia is present, if the patient has a history of cardiac disease
or important cardiac risk factors before hospital admittance, and if
the patient has severe injuries, chest pain, or hypoxia. In the present
study, we also investigated the need for 24-hour cardiac monitoring.
Normal sinus rhythms were observed in 78.6% of patients at base-
line, 90% at the 6™ hour, and 92% at the 12" and 24" hours. We ob-
served that only two patients died in the first 6 hours because of car-
diac arrest caused by VT or VF and that no other patient experienced
serious rhythm disorders after 6 hours. We proposed that, when no
ECG changes are present at baseline or in the first 6 hours, prolonged
cardiac monitoring is unnecessary for these patients.

We aimed to report, for the first time, the measured TpTe inter-
val and TpTe/QT ratio values as a new method for predicting rhythm
disorders in Els. In past studies on the TpTe interval, it has been identi-
fied that the prolongation of the TpTe interval is a potential risk factor
for the development of re-entry ventricular arrhythmias (19, 20). In
addition, it has been observed that prolonged QT intervals increase
the mortality risk in congenital or acquired long QT syndromes and
in hypertrophic cardiomyopathy patients with troponin | mutations
(11, 21). It has also been shown that they are associated with ma-
lignant arrhythmias in prolonged TpTe interval long QT syndrome,
hypertrophic cardiomyopathy, Brugada syndrome, and AMI (11). Be-
sides these, another important new parameter is the TpTe/QT ratio.
In a study on animals such as cows and pigs, the ratio was measured
to be between 0.17 and 0.23 (on average, 0.21 in healthy adults), and
it has been reported to play an important role in the electrical sta-
bility of the myocardium. It is also very useful in counteracting the
individual differences in the heart rate and QT interval (22). It has

been stated that the TpTe interval and the new transmyocardial re-
polarization marker the TpTe/QT ratio are superior to the QT interval
in predicting arrhythmias (23). In their study including 353 cardiac
arrest cases, Panikkath et al. (7) reported that prolonged TpTe (=85
ms) and high TpTe/QT ratios are strongly associated with cardiac ar-
rest. Lubinski et al. (24) reported that prolonged TpTe intervals and
high TpTe/QT ratios are associated with VT in coronary artery disease
patients. Because the TpTe interval and TpTe/QT ratio are importantin
cardiac rhythm disorders, we investigated if Els cause prolonged TpTe
intervals and high TpTe/QT ratios in our study. However, we were un-
able to identify any prolongation in the TpTe interval or increase in
the TpTe/QT ratio in Els. In addition, we were unable to identify an as-
sociation of the TpTe interval or the TpTe/QT ratio with ECG changes
in patients with Els.

It is known from the medical literature that ECG changes occur
with both high-and low-voltage currents (25). In their study, Karadas
et al. (16) identified ECG changes in only 8.9% of low-voltage Els. Rai
et al. (26) identified ECG changes secondary to shock or arrhythmia
in seven of 58 patients with high-voltage Els. They also reported that
fatal arrest developed in two patients exposed to a high-voltage cur-
rent in the same study. In our study, there was no difference in ECG
changes and there were no troponin level increases between high-
and low-voltage Els.

Akkas et al. (14) reported that troponin levels were elevated in
only 4% of their patients. Jensen (3) was also unable to detect a sig-
nificant elevation in troponin levels.

In our study, troponin levels were elevated in 15.7% of the pa-
tients. However, in our patient group with elevated troponin levels,
the number of patients with ECG changes identified was fewer than
expected. Thus, we must be careful in using elevation in troponin lev-
els for predicting ECG changes in patients with Els.

Study limitations

The major limitation of this study is the low number of patients,
particularly of patients with ECG changes. Conducting this study in a
larger patient group that includes patients with more severe arrhyth-
mias might provide an opportunity to gather more definite results.

Conclusion

Using the TpTe interval and TpTe/QT ratio in predicting potential
rhythm disorders that develop in Els may not be an appropriate ap-
proach. In addition, there is no association of the TpTe interval or the
TpTe/QT ratio with ECG changes or troponin level increase because
of Els. It is unnecessary to continue cardiac monitoring for longer pe-
riods of time if no ECG changes are present at baseline or have not
developed in the first 6 hours.
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Abstract

Aim: Because emergency medicine is extremely demanding and challenging for emergency medical personnel (EMP), it is important that the personality
traits of EMP be understood. Few studies have addressed the personality traits that EMP should possess. The aim of this study was to systematically review
the personality traits of EMP to establish a profile that can help identify individuals whose personalities are suited to prehospital emergency occupations.

Materials and Methods: Electronic databases, including MEDLINE, SCOPUS, CINAHL, and PsychINFO, with information accumulated from their conception
to March 2015, were searched using the terms “personality,” “trait,” “rescue,” “emergency,” “medical,” “services,” “personnel,’ “paramedic,” and “technician.” The
Preferred Reporting Items for Systematic Reviews and Meta-Analyses Statement was followed in this review. Data extraction was performed by two authors

who independently reviewed each article.

Results: Of 398 articles found, 27 were eligible for review. A total of 9,721 paramedics had participated in the selected studies. Nearly half of the studies were
performed in the USA and Australia. The paramedics scored high in conscientiousness, sensation seeking, resiliency, and empathy but low in extroversion,
neuroticism, and agreeableness.

Conclusion: While high conscientiousness and low neuroticism could be assumed to be protective factors against post-traumatic stress disorder among
EMP, certain personality traits, such as conscientiousness, put them at risk of burnout. The personality traits of paramedics need to be further investigated in

terms of role model traits and performance indicators related to personality traits.

Keywords: Personality, emergency, medical, services, paramedics

Introduction

Emergency medical services (EMSs) provide medical care for
patients in life-threatening conditions in highly demanding, chal-
lenging, and interactive environments (1). In this context, emer-
gency medical personnel (EMP) must have the ability to cope with
emotionally challenging and stressful situations. Despite the many
contextual variables that exist in emergency clinical practice (2), EMP
have unique roles and responsibilities in dealing with stressful situa-
tions. Therefore, the personality traits of EMP have been the focus of
a number of studies (3).

It would be advantageous to recognize personality traits that are
congruent with emergency working conditions. Mitchell and Bray (4)
indicated that a rescue person may score low in neuroticism and

openness to experience but high in extraversion, low openness to ex-
perience, high conscientiousness, high agreeableness, and sensation
seeking. Although a typical “rescue personality” has been reported in
several studies (3), few studies have concentrated on the personality
traits of EMP (5, 6). These traits are associated with job performance
criteria, particularly conscientiousness (7). Individuals with high con-
scientiousness may show higher competency or more extrovert ones
may have higher social interaction than others, but both traits are
necessary for EMSs. On the contrary, neuroticism would play an un-
constructive role in chaotic emergency circumstances. In addition,
a debate has arisen from studies addressing the issue of whether
personality traits are homogenous among EMP (8). Wagner et al. (3)
concluded that there is little evidence for a distinct personality type
that is reflective of emergency service workers as a whole. Therefore,
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this disparity must be addressed so that the personality traits of EMP
can be fully identified.

Emergency medical personnel are typically involved in disasters
and traumatic events that could contribute to the development of
post-traumatic stress disorder (PTSD) (9). As PTSD and burnout are
recognized as serious issues among EMP (10, 11), it is vital to identify
the personality traits of EMP that would help them cope effectively
with stress so that psychological health could be maintained. To this
end, Chng and Eaddy (11) investigated the relationship between sen-
sation seeking and burnout, while Sheikhbardsiri (10) evaluated the
relationship between personality traits and PTSD among EMP. Thus,
there is a strong rationale for obtaining comprehensive insight into
personality traits that cause an individual to be susceptible to psy-
chological disorders, particularly PTSD.

To summarize, the significant role of EMP in EMSs, their multi-
dimensional role in a decidedly interactive context, and the consid-
erable occurrence of psychological disorders among EMP make it
necessary to systematically review the personality traits of this group
of workers to identify a personality profile that makes an individual
suitable for prehospital emergency practice.

Materials and Methods

A literature review was performed to identify the personality
traits of EMP. A search retrieved potentially relevant articles in elec-
tronic databases, such as MEDLINE, SCOPUS, CINAHL, and PsychIN-
FO. The databases were searched from their conception to March
1, 2015, without any additional filters. The search terms used were
“personality,” “trait,” “rescue,” “emergency,” “medical,” “services,” “per-
sonnel," “paramedic,” and “technician.” The procedures used in this
review followed the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses Statement (12). Articles about the person-
ality traits of EMP were included if they evaluated the personality of
paramedics or emergency medical technicians or if they identified
a“rescue personality.” Studies that represented gray literature, con-
gress abstracts, reviews, case studies, and duplicate publications
were excluded. Two researchers independently reviewed the titles
and abstracts of all papers identified in the primary search results.
Disagreements were discussed by the researchers to reach a con-
sensus. Relevant articles found in the reference lists of the retrieved
papers were also searched for (Figure 1). If necessary, the authors
of the research articles were contacted to retrieve supplementary
information. The final articles were reviewed by the authors. Data
extraction involved the two authors’ independent reviews of each
article and was based on country, instrument type, participants,
sample size, and the results. The methodological rigor of the stud-
ies was also assessed. The authors reviewed the extracted data
together and agreed on the results of the extraction of data and
quality of each article (Table 1).

Results

Of 398 articles that were found, 27 were included in the final
sample; a total of 9,721 paramedics had participated in the selected
studies. Seven studies had been conducted in the US, six in Austra-
lia, two in Germany, two in Slovakia, and one each in South Africa,
Austria, Canada, Sweden, Hungary, Iran, Norway, Romania, China,
and England. Nine studies used researcher-constructed question-
naires, and the remaining studies used standardized instruments
(Table 1).

Search term: "personality" or
"emergency" or "paramedics” or
"medical" or "services"

398 potentially relevant papers
identified and screened for retrieval

_ | 357 papers excluded
because clearly not relevant

\

41 papers retrieved for more
detailed evaluation

14 papers excluded clearly
not eligible

A
27

Figure 1. Results of the literature search and selection process

Big five personality and associated traits

Neuroticism: Traits related with neuroticism are being anxious,
angry, emotional, worried, and insecure (7). EMP scored lower on
neuroticism than the norm sample (5). Paramedics also scored sig-
nificantly lower for neuroticism than other healthcare professionals
(8). Among EMP, dispatchers had significantly higher scores than oth-
er groups for neuroticism, while ambulance drivers scored the lowest
in this category (13). Furthermore, neuroticism was strongly related
to the severity of stressors and to organizational conditions (14).

Extraversion: Traits related with extraversion are sociable, as-
sertive, talkative, and active (7). EMP showed no differences in ex-
traversion scores compared to the norm sample (5). Paramedics also
scored significantly lower for extroversion than other healthcare pro-
fessionals (8). Among paramedics, males were significantly less intro-
verted than females (8), and it was possible to predict decision-mak-
ing based on extraversion among male paramedics (6). The choice
to join EMS was solely related to extraversion in comparison with
firefighter jobs (15). Paramedic students scored lower for extraver-
sion than other students in the university (16); high levels of anxiety
and extraversion were negatively related to academic performance
(17). Extraversion was also significantly related to the perceptions of
post-traumatic growth (PTG) (18).

The sensation-seeking trait may also be associated with extra-
version. EMP scored higher on risk and competition seeking than
the norm sample (5, 12). Paramedics scored insignificantly lower on
risk taking than other healthcare professionals (8). Paramedics who
scored high on burnout also scored high on sensation seeking (19).
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Table 1. Summary of findings extracted from the review literature on the personality profiles of paramedics

Study

Participants

Instrument

Results

Backus et al. (32)

125

Questionnaire about their beliefs
and behaviors regarding their
spirituality

EMP are interested to talk about their spiritual lives.
Those EMTs with more active spiritual lives perceive
themselves as happier.

(NEO-FFI)

Grevin (26) 225 MMPI-2 PK Scale Both paramedics and paramedic students had
significantly low scores on empathy.

Palmer and Spaid (19) 91 Standardized instruments Burnout did not correlate with the overall sensation-
seeking scale.

Chng and Eaddy (11) 425 Arnett's Inventory of Sensation EMP had significantly higher sensation-seeking scores than

Seeking and Revicki's Work-Related | the general public, but this dimension alone does not
Strain Inventory protect them from the effects of burnout.
Reich (38) 31 Adjective checklist and 23-item EMT now/real me was significantly correlated with activity.
social identities questionnaire EMT future/real me and EMT future/ought me were both
significantly correlated with commitment.

Brown et al. (39) 361 46-item core survey and a 16-item Being able to help others was the most important and

survey satisfying aspect of work life of EMP.

Regehr et al. (34) 86 The Bell Object Relations and Reality | EMP with personality patterns characterized by

Testing Inventory (BORRTI) suspiciousness, hostility, and isolation and who had a
tendency toward demanding, controlling, and
manipulative behavior in relationships were more likely
to have taken a mental health stress leave.

Fannin & Dabbs (2003) (15) | 195 Questionnaires EMS performance was predicted by extraversion. EMS
performance was related to an interaction of testosterone
with conscientiousness.

Jonsson and Segesten (23) | 362 Professional Self-Description Form Stress tolerance, consideration, and flexibility had the

(PSDF) highest rank among the 21 self-description items named
by ambulance personnel.

Kilner (31) 34 Questionnaire Honesty, patient-centered approach and having caring,
empathic and values life from technician’s viewpoint.

Louria (17) 53 16 Personality Factor Questionnaire | Five factors were found to be significant in relation to

(the 16 PF) academic achievement on this course. These included
abstract, verbal reasoning, levels of anxiety, levels of
extraversion, work methods, and year level of study.

Shakespeare-Finch et al. (18) | 526 Questionnaire Correlations revealed that extraversion, openness,
agreeableness, conscientiousness, and coping levels
significantly relate to perceptions of PTG.

Mitmansgruber et al. (20) 239 Meta-emotion scale, Mindful Meta-emotions would allow for a meaningful

attention and awareness scale, differentiation of processes in emotion regulation.

positive affectivity and negative Experiential avoidance is consistently negatively correlated

affectivity scale with well-being.

Sterud et al. (14) 1180 Basic Character Inventory Neuroticism was related to higher severity scores in all
stressor dimensions except for time pressure. Neuroticism
was related to both severity and frequency of lack of sup
port from co-workers and leaders.

Pajonk et al. (8) 245 Hamburg Personality Inventory Results revealed differences for nervousness, extraversion,

(HPA) control, and altruism but not for openness and risk taking.

Pilarik and Sarmany-Schuller | 92 The lowa Gambling Task, In men, it was possible to predict appropriate decision-

(6) EQTM map, Stroop test, making based on emotional stability, extraversion, and

Rational-Experiential Inventory, quick reactions. Appropriate decision-making of female

NEO-FFI questionnaire paramedics could be predicted based on two zones of
emotional intelligence (low emotional awareness and
positive current conditions) and on quick reactions in the
Stroop test.

Abedi et al. (16) 492 The NEO-Five-Factor Inventory Paramedical students were more introverted than others.
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Table 1. Summary of findings extracted from the review literature on the personality profiles of paramedics (continued)

Schuller (22) Questionnaire, MDMQ,

Questionnaire SPARO

Gayton and Lovell (24) 219 The 10-item Connor-Davidson These results showed that higher resiliency was significantly
Resilience Scale associated with better general health and well-being.
Williams et al. (27) 783 Medical Condition Regard Scale Females had higher mean scores than males on each
(MCRS) medical condition, supporting the multitude of empathy
studies in healthcare students, where females were
identified as being more empathetic than their male
counterparts.
Williams et al. (28) 783 Jefferson Scale of Physician Females had greater mean empathy scores than males:
Empathy-Health Profession Students | 108.69 vs 103.58 (p=0.042).
Juriova and Sarmany- 134 Melbourne Decision-Making Significant relationships between components and factors

of mental integration (emotional and regulatory
invariability, lower mental arousal) were found. Their
integration forms a “calm, mentally stable and resilient
personality type!”

Empathy - Health Profession
Students’version (JSPE-HPS)

Klee and Renner (5) 173 Critical Incident Stress Debriefing, EMS personnel scored lower on neuroticism and openness
Hamburg Personality Inventory but higher on conscientiousness and risk and competition
seeking than a norm sample. EMS personnel showed lower
scores for agreeableness and no differences for
extraversion. EMS volunteers did not differ from EMS
professionals regarding personality, except for the degree
of extraversion.
Niculita (13) 458 The Big Five©plus Personality The results revealed a series of significant personality
Inventory, Sensation Seeking Scale | differences among professional groups of ambulance
workers. The high-level performance dispatchers group
showed significant differences from the low-level
performance group of the same category regarding their
scores to the following personality scales and subscales:
conscientiousness, self-efficacy, and achievement striving.
Fjeldheim et al. (25) 131 Connor-Davidson Resilience Scale | Participants meeting PTSD criteria also had significantly
(CD-RISC) lower levels of resiliency and social support. Participants
meeting criteria for PTSD had significantly higher rates of
depression, perceived stress, and physical health symptoms
and significantly lower rates of resiliency and social support.
Sheikhbardsiri (10) 180 The NEO Five-Factor Inventory and | PTSD of EMP was significantly correlated with personality
the Mississippi combat-related PTSD | traits of conscientiousness and neuroticism.
scale
Williams et al. (29) 1719 Jefferson Scale of Physician Empathy did not decline during course progression with
Empathy - Health Profession third-year students recording the highest mean empathy
Students’version (JSPE-HPS) score across all 3 years.
Williams et al. (30) 554 Jefferson Scale of Physician Overall, self-reported empathetic regard for each medical

condition included intellectual disability, substance abuse,
attempted suicide, and acute mental illness. For students as
a whole, mean scores generally improved over their course
as they progressed through their degree. This study found
that compared to males, females generally have a higher
regard for patients presenting with intellectual disability,
substance abuse, and attempted suicide.

Amond firefighters, the preference for firefighting over EMS work was
predicted by the characteristic of fearlessness (15).

Openness to experience: Traits related with openness to experi-
ence are being imaginative, cultured, curious, broad-minded, and artis-
tically sensitive (7). EMP scored lower on openness than the norm sam-
ple (5). The review also indicated that there was no difference between
paramedics and other healthcare professionals in terms of openness
to experience (8). Ambulance worker professional groups scored low-
er on openness to experience than doctors (13). Among firefighters,

individuals who preferred firefighting over EMS work were predicted
by low scores for openness to experience (15). Perceptions of PTG were
significantly related to openness to experience (18). Experiential avoid-
ance related to lower scores for openness to experience was consis-
tently negatively correlated with well-being among EMP (20).

Conscientiousness: Traits related with conscientiousness are
being careful, thorough, responsible, and organized (7). EMP scored
higher on conscientiousness than the norm sample (5, 21). Conscien-
tiousness was significantly related to perceptions of PTG (18). Resilien-
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cy related positively to conscientiousness and negatively to neuroti-
cism. Consequently, 50-70% of EMP could be characterized as resilient
(8). Conscientiousness was due to the integration of emotional and
regulatory invariability and lower mental arousal (22). Stress tolerance
ranked highest among the 21 items in ambulance personnel’s self-de-
scription measuring ambulance attendants’ perceptions of personality
(23). Higher resiliency scores were significantly associated with better
general health and well-being (24). Participants meeting PTSD criteria
also had significantly lower scores for resiliency (25).

Agreeableness: Traits related with agreeableness are being flex-
ible, trusting, cooperative, forgiving, and tolerant (7). EMP had lower
scores for agreeableness than the norm sample (5). Among firefight-
ers, the preference for firefighting over EMS work was predicted by a
low score for the characteristic of agreeableness (15). Agreeableness
significantly related to perceptions of PTG (18). Altruism scores were
also high among paramedics, the difference being significant only in
comparison with doctors (8). Both paramedics and paramedic stu-
dents had significantly low scores for empathy (26). However, female
paramedic students were identified as being more empathetic than
their male counterparts (27-29). In general, empathy levels either de-
clined (27) or improved (28, 29, 30) as students progressed through
their coursework programs. Paramedic students (in response to em-
pathy for medical conditions) scored the lowest for substance abuse
and the highest for intellectual disability (27). Honesty is one of the
dimensions of the HEXACO (honesty-humility, emotionality, extraver-
sion, agreeableness, conscientiousness, and openness to experience)
personality model, and some of the characteristics categorized under
honesty-humility are incorporated into the big five's agreeableness
factor. Honesty was the most important characteristic reported by
EMP (31). EMP are spiritual but not more so than the average civilian,
and EMP with more active spiritual lives perceive themselves as hap-
pier (32). Although help is not a personality trait, helping behavior or
prosocial behavior is also related to the big five traits, particularly to
agreeableness. EMP reported that being able to help others was the
most important and satisfying aspect of their work.

Discussion

Paramedics have been shown to score high for conscientious-
ness (5, 22). This means that they make every effort to be extremely
thorough when administering EMSs (4). Life-threatening conditions
require the attention of organized and responsible personnel, indicat-
ing that conscientiousness is a vital trait for paramedics. In addition,
there is a significant difference in the key trait of conscientiousness
between high- and low-level performance groups of dispatchers (13).
Therefore, conscientiousness is recognized as an essential trait for
EMP. However, the trait of conscientiousness may occasionally put
paramedics at a disadvantage. Penterman et al. concluded that work-
ers who score high on conscientiousness are sometimes inflexible
in their responses during patient interactions, so the patient might
quickly become irritated (21). It has also been reported that PTSD is
significantly correlated with the personality trait of conscientious-
ness; however, this result requires further investigation (11).

It has also been shown that paramedics score high on sensa-
tion seeking (5, 12, 19). Due to the varied, new, complex, and intense
situations that exist in the clinical practices of EMP, it would appear
that the trait of sensation seeking is fitting in individuals who as-
sume paramedic roles. Sensation seeking has been recognized as a
common trait in rescue workers (4). Chng and Eaddy (11) showed a
weak correlation between sensation seeking and burnout; however,

Palmer and Spaid showed that, overall, burnout is not correlated with
sensation seeking (19).

Paramedics had low scores for neuroticism (5, 8). As Mitchell and
Bray (4) indicated, people involved in rescue work may benefit from
a calm and measured attitude (low neuroticism). Emotional stability
is vital for paramedics who are involved in life-threatening medical
situations in daily clinical practice (5), where they are required to re-
main controlled in many emergency situations and feel secure. Low
neuroticism may indicate that paramedics are using effective coping
mechanisms in response to stressful situations (19). In addition, neu-
roticism is significantly correlated with PTSD in EMP (11). It should be
noted that these traits are not homogenous for all EMP. In contrast,
dispatchers scored higher in neuroticism. Niculita mentioned that
this might be related to their inability to stabilize a caller’s situation
or to provide the necessary assistance (13). Therefore, it is vital to
implement effective interventions to lessen the effects of PTSD, par-
ticularly among dispatchers (33). As PTSD is significantly associated
with lower levels of resiliency (34) and as resiliency relates positive-
ly to conscientiousness and negatively to neuroticism (8), resiliency
should be considered as a protective trait for EMP.

Paramedics scored lower in extraversion (8). Although being in-
troverted may seem to prevent the engagement of paramedics in in-
tense personal interactions, being sociable, talkative, and active have
been reported as appropriate traits for paramedics and for all individ-
uals involved in rescue operations and engaged in daily interaction
and communication with people (4). Several studies have confirmed
that extraversion is one of the personality traits negatively associated
with burnout (35). In addition, a tendency to be more optimistic may
result in extroverted paramedics experiencing more feelings of satis-
faction with their work (36).

Paramedics have also shown lower scores in openness to expe-
rience and agreeableness (5, 8). Mitchell and Bray (4) indicated that
high agreeableness and low openness are optimal personality traits
for rescue workers. Empathetic, highly dedicated, and a strong need
to rescue others are key traits of the role models of paramedics (8,
36). Klee and Renner (5) discussed the discrepancy between low
agreeableness and empathetic attitude, which may be related to the
construct validity of the personality scales. Paramedics did not show
imaginative and independent personalities (5, 8). This trait may be
instrumental in their ability to precisely follow routines and proce-
dures. Thus, it may be assumed that paramedics are resistant to new
experiences.

Personality traits are related to burnout (37). Chng and Eaddy (11)
reported that there may be no relationship between sensation seek-
ing and burnout among EMP in spite of the weak positive correlation,
so sensation-seeking or extroversion traits may not protect EMP from
burnout. However, Sheikhbardsiri (10) showed that conscientiousness
and neuroticism were significantly correlated with the Mississippi
combat-related PTSD scores, suggesting that these personality traits
accelerate burnout. These findings have been confirmed by Alarcon
et al. (37), who meta-analytically indicated that neuroticism, extraver-
sion, and conscientiousness are related to burnout.

Emergency medical personnel personality traits are congruent
with professional practice in accordance with contemporary factor
models for personality. The personality traits of EMP suffer from limited
evidence and require further investigation, particularly to elucidate the
association of the identified traits with certain critical disorders, such
as PTSD and burnout (38, 39). Our review is limited due to the absence
of randomized clinical trials in the field of personality traits of EMP and
their association with work performance and professional proficiency,
so a more rigorous design method is recommended.
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Conclusion

Paramedics score high in conscientiousness, sensation seeking,

resiliency, and empathy, but low in extroversion, neuroticism, and
agreeableness. While high conscientiousness and low neuroticism
could be assumed to be protective traits against PTSD in EMP, certain
personality traits, such as conscientiousness, that help paramedics
provide patients with secure medical service, also put them at risk
of burnout. Further investigations into the personality traits of para-
medics’ role models and performance indicators related to personal-
ity traits is required.
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Coronary Syndrome
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Abstract

Basically, acute coronary syndrome (ACS) is caused by the partial or total occlusion of coronary arteries because of platelet activation and aggregation.
Hence, one of the major components of ACS treatment is the inhibition of platelet activation and aggregation. New studies performed in recent years have
led to the update of guidelines for the usage of antiplatelet agents (APA) in the treatment of ACSs. This paper aims to compare the European Society of Car-
diology (ESC) and American Heart Association (ACCF/AHA) guidelines, by summarizing the key points, regarding the usage of oral APA in patients admitted

to emergency departments due to ACS.

Keywords: Acute coronary syndrome, recommendations, aspirin, prasugrel, ticagrelor, clopidogrel

Introduction

Basically, acute coronary syndrome (ACS) is caused by the partial
or total occlusion of coronary arteries because of platelet activation
and aggregation. Hence, one of the major components of ACS treat-
ment is the inhibition of platelet activation and aggregation. Anti-
platelet agents (APA) act by inhibiting the cyclooxygenase enzyme
(aspirin) and P2Y, receptor. The main features of P2Y., receptor in-
hibitors are listed in Table 1. New studies performed in recent years
have led to the update of guidelines for the usage of APA in the treat-
ment of ACSs. This paper aims to compare the European Society of
Cardiology (ESC) (1, 2) and American Heart Association (ACCF/AHA)
guidelines (3, 4), by summarizing the key points, regarding the usage
of oral APA in patients admitted to emergency departments due to
ACS. APA strategies that should be chosen in ST-segment elevation
myocardial infarction (STEMI) and non-ST-segment elevation myo-
cardial infarction (NSTEMI)/unstable angina (UA) pectoris cases were
discussed under separate headings.

APA Treatment in STEMI

European Society of Cardiology (2) and AHA (4) guidelines on this
subject were updated in 2012 and 2013, respectively. Both guidelines
recommend the administration of aspirin as the first step (Class I), re-
gardless of the treatment strategy chosen (i.e., fibrinolytic or percuta-
neous coronary intervention). Both guidelines also agree on the imme-

diate initiation of dual antiplatelet therapy (a P2Y, inhibitor in addition
to aspirin) (Class I). Drugs and dosages vary according to the chosen
treatment strategy. Thus, the recommendations have been described
separately with regard to treatment strategy. An initial aspirin dose of
150-500 mg and clopidogrel dose of 75 mg/day are recommended in
patients for whom no reperfusion therapy is planned (2).

If fibrinolytic therapy is planned

Aspirin

ESC (Class IB)

« 150-500 mg oral loading dose (250 mg IV loading
dose if oral ingestion is not possible)

+ 75-100 mg/day maintenance dose

ACCF/AHA (Class IA)
+ 162-325 mg oral loading dose
-+ 81-325 mg/day maintenance dose

P2Y_, Receptor Inhibitors

Both guidelines recommend the use of clopidogrel in patients
with STEMI for whom fibrinolytic therapy is planned. However, pra-
sugrel and ticagrelor should not be used in such patients because
the use of these agents has not been studied yet as an adjunctive
treatment in fibrinolysis (2, 4).
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Table 1. Main features of P2Y12 receptor inhibitors (1)

Clopidogrel Prasugrel Ticagrelor Cangrelor
Chemical class Thienopyridine Thienopyridine Cyclopentyl-triazolo-pyrimidine | Stabilized ATP analogue
Administration Oral Oral Oral Intravenous
Dose 300-600 mg bolus, 60 mg bolus, 180 mg bolus, 30 mcg/kg bolus,

75 mg/day 10 mg/day 90 mg x 2 /day 4 mcg/kg/min inf.

Receptor inhibition Irreversible Irreversible Reversible Reversible
Activation Prodrug Prodrug Direct-acting Direct-acting
Onset of action 2-6h 30 min 30 min 2 min
Duration of effect 3-10 days 7-10 days 3-5days 1-2h
Withdrawal before surgery 5 days 7 days 5 days 1h

ESC and ACCF/AHA

Clopidogrel (Class IA)

+ 300 mg bolus (if age <75 years), 75 mg/day mainte-
nance dose

« Ifthe patient’sage is >75 years: 75 mg bolus, 75 mg/
day maintenance dose

If percutaneous coronary intervention is planned

Aspirin

ESC (Class IB)

« 150-300 mg oral loading dose (80-150 mg IV load-
ing dose if oral ingestion is not possible)

+ 75-100 mg/day maintenance dose

ACCF/AHA
« 162-325 mg bolus (Class IB)
+ 81-325 mg/day maintenance (Class |A)

P2Y_ Receptor Inhibitors

ESC

« Prasugrel (if there is no history of stroke/transient
ischemic attack; age <75 years) (Class IB)

«+ Ticagrelor (Class IB)

+ Clopidogrel: 600 mg bolus, 75 mg/day mainte-
nance (if prasugrel and ticagrelor are contraindicat-
ed or not available) (Class IC)

ACCF/AHA

+ Clopidogrel: 300 mg bolus if the patient is admitted
within 24 h following fibrinolytic therapy (Class IC)
« Clopidogrel: 600 mg bolus if more than 24 h have
passed following fibrinolytic therapy (Class IC)
It is not necessary to repeat the loading dose in patients who
have been given a loading dose previously.

APA Treatment in UA/NSTEMI

Aspirin therapy significantly decreases the rates of mortality
and reinfarction. Aspirin is recommended in the ESC and ACCF/AHA
guidelines as it has been used for patients with STEMI (Class I). As-
pirin should be administered as soon as possible following patient
admission, if it is not contraindicated. A clopidogrel loading dose
followed by maintenance doses should be administered to patients
who cannot take aspirin due to hypersensitivity or gastrointestinal
intolerance (Class IB). The usage of P2Y_, receptor inhibitors together
with aspirin provides an additive effect. Dual APA therapy is a Class IA
recommendation in the ESC and ACCF/AHA guidelines.

Aspirin

ESC (Class I1A)

» 150-300 mg oral loading dose

+ 75-100 mg/day maintenance dose

ACCF/AHA (Class IA)

« 162-325 mg oral loading dose (75-162 mg if there
is a high risk of hemorrhage)

+ 81-162 mg/day maintenance dose

All the three APAs are recommended as Class IB, contrary to Eu-

ropean guidelines.

« Clopidogrel: 600 mg bolus, 75 mg/day mainte-
nance (Class IB)

« Prasugrel (Class IB)

« Ticagrelor (Class IB)

If percutaneous coronary intervention is planned in patients

P2Y_, Receptor Inhibitors

ESC

« Ticagrelor (Class IA)

+ Prasugrel (recommended in patients proceeding to
percutaneous coronary intervention) (Class IB)

+ Clopidogrel (recommended in patients who cannot
receive prasugrel or ticagrelor) (Class IB)

who have been given fibrinolytic therapy previously

ESC ACCF/AHA

Recommends the same P2Y, receptor inhibitor dose as it is used « Ticagrelor (Class IB)
in patients undergoing percutaneous coronary intervention « Clopidogrel (Class IB)

ACCF/AHA

In patients who have not taken clopidogrel loading dose previously

« Ticagrelor in preference to clopidogrel in patients
treated with an early invasive or an ischemia-guid-
ed strategy (Class llaB)
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« Prasugrel is recommended after the patient is taken
to the laboratory, and the coronary anatomy is seen
if the patient was not given a P2Y , receptor inhibi-
tor until he is taken to the laboratory (Class IB)

Prasugrel is contraindicated in patients >75 years of age or <60
kg of weight or have a history of stroke/transient ischemic attack.
Besides, prasugrel should not be used in patients with an unknown
coronary anatomy (Class IlIB).

Cangrelor, another P2Y, receptor inhibitor, may be considered
in patients who need to undergo percutaneous coronary interven-
tion (Class lIbA). However, cangrelor is not approved by the European
Medical Agency or the Federal Drug Administration. Thus, there is no
specific recommendation for its usage.

Conclusion

The administration of aspirin as the first step is recommended
for all patients with ACS. Since the usage of P2Y, , receptor inhibitors
together with aspirin provides an additive effect, immediate initia-
tion of dual antiplatelet therapy is recommended, too. A combina-
tion of an initial aspirin dose of 150-500 mg and clopidogrel dose of
75 mg/day is recommended in STEMI patients for whom no reper-
fusion therapy is planned. Clopidogrel is recommended in patients
with STEMI for whom fibrinolytic therapy is planned. If percutaneous
coronary intervention is planned in a STEMI patient, prasugrel, and
ticagrelor are preferred over clopidogrel. A clopidogrel loading dose
followed by maintenance doses should be given to patients with UA/
NSTEMI who cannot take aspirin due to hypersensitivity or gastro-
intestinal intolerance. While choosing a P2Y_, receptor inhibitor for
a patient with UA/NSTEMI, clopidogrel should be used only if the
patient cannot take prasugrel or ticagrelor. Prasugrel should not be
used in patients with a history of stroke/transient ischemic attacks or

>75 years of age or <60 kg of weight. It should also be emphasized
that prasugrel can only be used after the coronary anatomy is seen.
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Thromboembolism in a Patient with a Left Ventricular Aneurysm

Muhammad Akbar Baig, Fatima Najeeb, Shahan Waheed, Nadeem Ullah Khan
Department of Emergency Medicine, Aga Khan University Hospital, Karachi, Pakistan

Abstract

Idiopathic aneurysms involving the left ventricle are considered very rare, and in a majority of instances, they are asymptomatic. In a minority of patients,
they may present with cardiac rupture, cardiac tamponade, ventricular arrhythmias, and sudden death. We describe the case of a 21-year-old male patient
who was hospitalized for altered mentation and critical left lower limb ischemia because of acute embolic events. Transthoracic echocardiography demon-
strated a left ventricular aneurysm and a reduced ejection fraction. Similarly, cardiac computed tomography showed a large left ventricular aneurysm with
mobile vegetations representing thrombi. He was managed with therapeutic anticoagulation and recovered uneventfully.
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Introduction

A left ventricular aneurysm (LVA) refers to a dyskinetic area of
the ventricular wall with a broad neck; this distinguishes it from a
pseudoaneurysm (1). Pathologically, the wall of a true LVA is thinned
out in comparison to the rest of the wall of the left ventricle and
is usually composed of fibrous tissue, necrotic muscle, and some-
times, viable myocardium. LVAs can be congenital or acquired. The
congenital variety is potentially lethal and develops as a result of
a defective ventricular wall (2). The acquired types can be differ-
entiated into cardiac and non-cardiac types where they are most
commonly attributed as a result of coronary artery disease. Other
various causes include cardiomyopathy, myocarditis, trauma, car-
diac sarcoidosis, or Chagas disease (3). LVAs without an established
cause are referred to as idiopathic (4). Favored sites of involvement
include the anterior or anterolateral wall territory. Well-document-
ed complications include thrombus formation, cardiac output
impairment, aneurysmal rupture, and ventricular arrhythmias (5).
Mortality in patients with LVA is up to six-times higher than that
in patients without aneurysms (6). Death is often sudden and is
most commonly related to the high incidence of ventricular tach-
yarrhythmias as a result of LVAs (7).

Case Presentation

A 21-years-old male presented to a hospital with a 1-day history
of left lower extremity pain, which was followed by an altered men-
tal status occurring in the last 4 h associated with a single episode
of non-bilious, non-projectile vomiting. The prior medical, surgical,
and family history was unremarkable. Upon presentation, he had a
Glasgow Coma Scale (GCS) of 12/15 (E3V3M6), and a physical exam-
ination revealed a pale, pulseless, and poikilothermic left lower ex-
tremity. His baseline 12-lead electrocardiogram (ECG) demonstrated
left ventricular hypertrophy with inverted T waves in leads I, Ill, aVF,
and V5-6 (Figure 1). Laboratory investigations of blood samples were
sent, which included a complete blood count; blood glucose, BUN,
creatinine, and serum Electrolytes levels; and coagulation profile,
and the results were within normal ranges. The chest X-ray was un-
remarkable. He underwent CT angiography of lower extremities (Fig-
ure 2), which revealed occlusion of the left common femoral artery.
Immediate anti-coagulation with IV heparin and activated partial
thromboplastin time monitoring were started. Because of his altered
mentation, MRI of the brain was performed, which demonstrated
multiple bilateral infarcts involving the frontal and parietal regions
and thalami, suggesting an embolic phenomenon. A transthoracic
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Figure 1. Twelve-lead electrocardiogram demonstrating left ventri-
cular hypertrophy with inverted T waves in leads I, Ill, aVF, and V5-6

Figure 2. Abrupt cutoff/complete occlusion of the left common fe-
moral artery noted. The left internal iliac artery also appears occlu-
ded just distal to its origin

Figure 3. a, b. CT coronary angiogram demonstrating a large left
ventricular aneurysm involving the mid-to-distal inferolateral seg-
ments and large mobile filamentous structures arising from the junc-
tion of normal and aneurysmal wall representing thrombi

echocardiogram was performed, which showed severe global hypo-
kinesia with an ejection fraction of 20% and a mid-to-distal postero-
lateral wall aneurysm, with suggestion of further advance imaging.
Cardiac CT showed a large LVA involving the mid-to-distal inferolat-
eral segments and large mobile filamentous structures arising from
the junction of normal and aneurysmal wall, representing thrombi.
The coronaries were normal (Figure 3). During the hospital stay, the
patient underwent above-knee amputation of the left side. His an-
ti-coagulant was progressively modified to enoxaparin and he was
started on beta blockers. He recovered uneventfully and was dis-
charged in a stable condition; he was advised to visit the hospital for
regular follow-ups.

Discussion

Left ventricular aneurysms are rare lesions that most commonly
occur in the African population (8). They seem to occur as a result of
a junctional defect between the cardiac muscle and the fibrous struc-
ture of the heart. The anatomy of the lesion can be complicated and
has varying sizes, ranging from a few millimeters to several centimeters
(9). Generally, a routine physical examination can fail to diagnose LVAs,
unless there is calcification involving the aneurysmal wall (10). Progres-
sive aneurysmal growth can cause eventual loss of support to the mitral
apparatus, resulting in mitral regurgitation and cardiac failure. Current-
ly, echocardiography serves as the most accurate tool for identification
(11). The typical location of the aneurysm and the absence of coronary
artery disease on angiography confirm a diagnosis of LVA.

Patients with LVAs can present with a variety of symptoms such
as recurrent arterial emboli (12, 13), angina (14), congestive heart fail-
ure (15), ventricular tachyarrhythmias, and sudden cardiac death. The
treatment and prognosis of LVAs are largely dependent on their size
and location and on the degree of valvular involvement, functional
class of congestive heart failure, and presence of ventricular tach-
yarrhythmias. Therefore, treatment can range from antiarrhythmic
drugs (16) to VT ablation (17), implantation of an ICD (18), or aneu-
rysmectomy (19). However, there are no long-term follow-up studies
comparing the different management strategies.

Conclusion

Left ventricular aneurysms are rare lesions that should be sus-
pected in patients presenting with a clinical history of embolism,
ventricular arrhythmias, and no cardiovascular disease. For emergen-
cy physicians, this should be considered in the differential diagnosis
in patients presenting with multiple thromboembolisms involving
different sides. Such patients should undergo echocardiography ear-
ly in the ED to identify the condition.

Informed Consent: Informed consent was taken from the patient prior
to writing the case report.

Peer-review: Externally peer-reviewed.
Conflict of Interest: No conflict of interest was declared by the authors.

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



Eurasian J Emerg Med 2016; 15: 153-5

Baig et al.
Thromboembolism in a Left Ventricular Aneurysm

155

References

Konen E, Merchant N, Gutierrez C, Provost Y, Mickleborough L, Paul NS,
et al. True versus false left ventricular aneurysm: differentiation with MR
imaging--initial experience. Radiology 2005; 236: 65-70. [CrossRef]
Papagiannis J, Van Praagh R, Schwint O, D'Orsogna L, Qureshi F, Reynolds
J, et al. Congenital left ventricular aneurysm: clinical, imaging, patholog-
ic, and surgical findings in seven new cases. Am Heart J 2001; 141:491-9.
[CrossRef]

Ba'albaki HA1, Clements SD Jr. Left ventricular aneurysm: a review. Clin
Cardiol 1989; 12: 5-13. [CrossRef]

Paul M, Schafers M, Grude M, Reinke F, Juergens KU, Fischbach R, et al.
Idiopathic left ventricular aneurysm and sudden cardiac death in young
adults. Europace 2006; 8: 607-12. [CrossRef]

Gorlin R, Klein MD, Sullivan JM. Prospective correlative study of ventric-
ular aneurysm: Mechanistic concept and clinical recognition. Am J Med
1967;42:512. [CrossRef]

Campeau RL. Natural history of saccular aneurysms of the left ventricle. J
Thorac Cardiovasc Surg 1979; 77: 57.

Cannom DS, Prystowsky EN. Management of ventricular arrhythmias:
detection, drugs, and devices. JAMA 1999; 281: 172-9. [CrossRef]

Beck W, Schrire V. Idiopathic mitral subannular left ventricular aneurysm
in the Bantu. Am Heart J 1969; 78: 28-33. [CrossRef]

Antunes MJ. Submitral left ventricular aneurysms. Correction by a new
transatrial approach. J Thorac Cardiovasc Surg 1987; 94: 241-5.
Szarnicky RJ, De Leval MR, Stark J. Calcified left ventricular aneurysmina
6-year-old Caucasian boy. Br Heart) 1981; 45: 464-6. [CrossRef]

Davis MD, Caspi A, Lewis BS, Milner S, Colsen PR, Barlow JB. Two-dimen-
sional echocardiographic features of submitral left ventricular aneu-
rysm. Am Heart J 1982; 103: 289-90. [CrossRef]

Nabavi DG, Arato S, Droste DW, Schulte-Altedorneburg G, Kemény V,
Reinecke H, et al. Microembolic load in asymptomatic patients with
cardiac aneurysm, severe ventricular dysfunction, and atrial fibrillation.
Clinical and hemorheological correlates. Cerebrovasc Dis 1998; 8: 214-
21. [CrossRef]

Esposito F, Renzulli A, Festa M, Cerasuolo F, Caruso A, Sarnicola P, et al.
Submitral left ventricular aneurysm. Report of 2 surgical cases. Tex Heart
Inst J 1996; 23: 51-3.

Bouramoue C, Nkoua JL, Gombet T, Kimbally-Kaky G, Ekoba J. Idiopathic
subvalvular aneurysm of the left ventricle. Anatomical, clinical and de-
velopment characteristics. Apropos 13 cases. Ann Cardiol Angeiol (Paris)
1995; 44:7-13.

Papagiannis J, Van Praagh R, Schwint O, D'Orsogna L, Qureshi F, Reynolds
J, et al. Congenital left ventricular aneurysm: clinical, imaging, patholog-
ic, and surgical findings in seven new cases. Am Heart J 2001; 141:491-9.
[CrossRef]

Mestroni L, Morgera T, Miani D, Pinamonti B, Sinagra G, Tanganelli P, et al.
Idiopathic left ventricular aneurysm: a clinical and pathological study of
a new entity in the spectrum of cardiomyopathies. Postgrad Med J 1994;
70(Suppl 1): S13-20.

Ouyang F, Antz M, Deger FT, Bansch D, Schaumann A, Ernst S, et al. An
underrecognized subepicardial reentrant ventricular tachycardia attrib-
utable to left ventricular aneurysm in patients with normal coronary ar-
teriograms. Circulation 2003; 107: 2702-9. [CrossRef]

Rimailho A, Cabrol C, Soyer R, Letac B, Berteau P, Fouchard J, et al. Idio-
pathic aneurysm of the left ventricle. Apropos of 4 cases operated on
with success. Arch Mal Coeur Vaiss 1981; 74: 443-51.

Rajasinghe HA, Lorenz HP, Longaker MT, Scheinman MM, Merrick SH.
Arrhythmogenic ventricular aneurysms unrelated to coronary artery dis-
ease. Ann Thorac Surg 1995; 59: 1079-84. [CrossRef]


http://dx.doi.org/10.1148/radiol.2361031699
http://dx.doi.org/10.1067/mhj.2001.113076
http://dx.doi.org/10.1002/clc.4960120102
http://dx.doi.org/10.1093/europace/eul074
http://dx.doi.org/10.1016/0002-9343(67)90051-4
http://dx.doi.org/10.1001/jama.281.2.172
http://dx.doi.org/10.1016/0002-8703(69)90254-3
http://dx.doi.org/10.1136/hrt.45.4.464
http://dx.doi.org/10.1016/0002-8703(82)90502-6
http://dx.doi.org/10.1159/000015854
http://dx.doi.org/10.1067/mhj.2001.113076
http://dx.doi.org/10.1161/01.CIR.0000068343.69532.B6
http://dx.doi.org/10.1016/0003-4975(95)00121-Z

EURASIAN JOURNAL OF
EMERGENCY MEDICINE

156

Image of Interest

A Woman with Mild Pain in the Right Upper Quadrant

Ural Kog

Deparment of Radiology, Kirikkale University School of Medicine, Kirikkale, Turkey

A 69-year-old woman presented to the emergency department
(ED) with mild pain in the right upper quadrant. She had a history of
similar pain intermittently, but she did not visit the doctor regarding
this, until she presented to the ED. Laboratory tests showed that her
transaminase and total bilurubin levels were within normal limits. A
physical examination revealed an absence of Murphy’s sign. Trans-
abdominal sonography revealed the following: multiple septa with a
honeycomb appearance at the fundus of the gallbladder, the pres-
ence of gallstones in the body, and sludge in multiple septa (Figure 1).

Biliary tract anomalies can be seen in approximately 10% of hu-
mans; in such anomalies, the most common variation related to the
gallbladder is locational differences (1, 2). Gallbladder agenesis and
duplication are rare. A multiseptate gallbladder is a rare congenital
malformation of the gallbladder, which is characterised by the bridg-
ing of multiple septa in a honeycomb pattern within the gallbladder
lumen (2). Multiple septa can lead to bile stasis, thereby influencing bile
motility (2, 3). Due to stasis and ineffective motility, cholecystitis and
cholelithiasis may occur. On the one hand, asymptomatic patients can
get incidentally diagnosed when getting imaged for other reasons; on
the other hand, chronic or intermittent gallbladder colic pain may clini-
cally occur because of stasis or cholelithiasis. A multiseptate gallbladder
can be associated with hepatobiliary and pancreatic ductal anomalies

and can also increase the risk of cancer (4). Ultrasound is an important
diagnostic workup tool for detecting a multiseptate gallbladder at the
initial stage; magnetic resonance cholangiopancreatography and other
imaging modalities can be selectively used for diagnoses (5). Symptom-
atic patients can be treated by cholecystectomy. At first glance, patients
who are independent of biliary symptoms may not need surgical treat-
ment; however, they should be closely followed up.
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Figure 1. Transabdominal sonography showed multiple septa with a honeycomb appearance (black arrows), gallsto-
nes (wide arrow), and sludge (star shape) within the honeycomb appearance
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