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AIMS AND SCOPE

Eurasian Journal of Emergency Medicine (Eurasian ] 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 Medicine
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 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 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 published
in the printed copies of the journal. Potential advertisers should get in contact with the Editorial Office. Advertisement images are only published 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, GALENOS; 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 Policy

This journal provides immediate open access to its content on the principle that making research freely available to the public supports a greater global
exchange of knowledge.

Open Access Policy is based on the rules of the Budapest Open Access Initiative (BOAI) http://www.budapestopenaccessinitiative.org/. By “open access”
to peer-reviewed research literature, we mean its free availability on the public internet, permitting any users to read, download, copy, distribute, print,
search, or link to the full texts of these articles, crawl them for indexing, pass them as data to software, or use them for any other lawful purpose, without
financial, legal, or technical barriers other than those inseparable from gaining access to the internet itself. The only constraint on reproduction and
distribution, and the only role for copyright in this domain, should be to give authors control over the integrity of their work and the right to be properly
acknowledged and cited.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

OPEN ACCESS
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INSTRUCTIONS TO AUTHORS

Eurasian Journal of Emergency Medicine (Eurasian | 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 Emergency Medicine field, review
articles covering basic and up-to-date subjects, case reports, short editorial
manuscripts and manuscripts covering medicine history 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 Principles
of Transparency and Best Practice in Scholarly Publishing (doaj.org/
bestpractice).

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

Manuscripts submitted to Eurasian Journal of Emergency 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 journal. The Editor in Chief is the final
authority in the decision making process of all submissions.

An approval of research protocols by Ethics Committee in accordance
with international agreements (World Medical Association Declaration
of Helsinki “Ethical Principles for Medical Research Involving Human
Subjects”, amended in October 2013, www.wma.net) is required for
experimental, clinical and drug studies and 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 following
a detailed explanation of the procedures that they may undergo. For
studies carried out on animals, the measures taken to prevent pain
and suffering of the animals should be stated clearly. Information on
patient consent, 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 carefully
protect the patients’ anonymity. For photographs that may reveal the

identity of the patients, releases signed by the patient or 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 misconduct, 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 International Committee of Medical Journal Editors
(ICMJE - www.icmje.org). The ICMJE recommends that authorship be based
on the following 4 criteria:

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

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

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

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

In addition to being accountable for the parts of the work he 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 criteria 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 corresponding 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 appropriately to authorship rights and
prevent ghost or honorary authorship. If the editorial board suspects a case
of “gift authorship”, the submission will be rejected without further review.
As part of submission of the manuscript, the corresponding author should
also send a short statement declaring that he/she accepts to undertake all
the responsibility for authorship during the submission and review stages
of the manuscript.

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 interests
including financial, consultant, institutional and other relationships that
might lead to bias or a conflict of interest.
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Any financial grants or other support received for a submitted study from
individuals or institutions should be disclosed to the Editorial Board and
to disclose 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
editorial 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 Journal of Emergency Medicine, authors
accept to assign the copyright of their manuscript to Emergency Medicine
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 previously 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, Reporting, Editing and Publication of
Scholarly Work in Medical Journals (updated in December 2017 -http://www.
icmje. org/icmje-recommendations.pdf ). Authors are required to prepare
manuscripts in accordance with CONSORT guidelines for randomized
research studies, STROBE guidelines for observational original research
studies, STARD guidelines for studies on diagnostic accuracy, PRISMA
guidelines for systematic reviews and meta-analysis, ARRIVE guidelines for
experimental animal studies and TREND guidelines for non-randomized
public behavior.

Manuscripts can only be submitted through the journal's online
manuscript submission and evaluation system, available at www.eajem.
com. Manuscripts submitted via any other medium will not be evaluated.
Manuscripts submitted to the journal will first go through a technical
evaluation process where the editorial office staff will ensure that the
manuscript is prepared and submitted in accordance with the journal’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 available 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 author(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 contributed 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 abstract 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 keywords for subject indexing at the end of the
abstract. The keywords should be listed in full without abbreviations.

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
reporting standards (Altman DG, Gore SM, Gardner M), Pocock SJ. Statistical
guidelines for contributors to medical journals. Br Med | 1983: 7; 1489-
93). Information 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 meantstandard deviation when parametric tests are
used to compare continuous 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, relative risk (RR), odds ratio (OR) and hazard ratio (HR) must be
supported by confidence intervals (Cl) and p values.
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Editorial Comments: Editorial comments aim at providing brief critical
commentary by the reviewers 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. Abstract, Keywords, Tables, Figures,
Images and other media are not included.

Review Articles: Reviews which are prepared by authors who have
extensive knowledge on a particular 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 describing, 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 conditions 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 publication. 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 lacking parts of a previously published article.
Articles on the subjects within the scope of the journal that might attract
the readers’ attention, particularly educative 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 within the manuscript.

Scientific letter: Manuscripts with prior notification characteristics,
announcing new, clinically important scientific developments or
information are accepted as Scientific Letters. Scientific Letters should
not include sub-headings and should 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 diagnosis 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 related to emergency
and general medicine and presents 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
limited to 10.

Publication ethics: This type of manuscript includes current information on
research and publication ethics 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
reading. Data presented in the tables should not be a repetition of the data
presented within the main text but should be supporting the main text.

Table 1. Limitations for each manuscript type.
Type of Word limit | Abstract | Reference | Table | Figure limit
manuscript word limit limit
limit
Original 5000 7 or total of
Article (Structured) 200 50 6 15 images
Review 10 or total of
Article 5000 200 50 6 20 images
No 10 or total of

Case Report | 1500 200 10 tables | 20 images
Letter to the No .
Editor 500 N/A 5 tables No media
Scientific No 2 or total of
letter 900 N/A 10 tables | 4 images
Clinical
Imaging/ No 3 or total of
Visual 400 N/A > tables | 6 images
Diagnosis

. No 3 or total of
History 900 N/A 10 tables | 6 images
Publication | o), N/A 10 No 1 No media
ethics tables

Figures and Figure Legends

Figures, graphics and photographs should be submitted as separate files (in
TIFF or JPEG format) through the submission system. The files should not
be embedded in a Word document or the main document. When there are
figure subunits, the subunits should not be merged to form a single image.
Each subunit should be submitted separately through the submission
system. Images should not be 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
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the submission, the figures too should be blind. Any information within the
images that may indicate an individual or institution should be blinded.
The minimum resolution of each submitted figure should be 300DPI. To
prevent delays in the evaluation process all submitted figures should be
clear in resolution and large in size (minimum dimensions 100x100 mm).
Figure legends should be listed at the end of the main document.

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

When a drug, product, hardware, or software mentioned within the main
text product information, 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 (General Electric, Milwaukee, WI, USA)”

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

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

References

While citing publications, preference should be given to the latest, most
up to date publications. If an ahead of print publication is being cited the
DOI number should be provided. Authors are responsible for the accuracy
of references. Journal titles should be abbreviated in accordance with the
journal abbreviations in Index Medicus/ Medline/PubMed (for journal
abbreviations consult the List of Journals indexed for MEDLINE, 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 manuscript, references should
be cited using Arabic numbers 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 effective as Valsalva’s maneuver and
Trendelenburg’s position for ultrasonographic visualization of the jugular
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 myocardial ischemia and
infarction. 3rd ed. New York: Marcel Dekker; 1993.

Editor(s) as author: Norman 1}, Redfern S, editors. Mental health care for
elderly people. New York: Churchill Livingstone; 1996.

Conference Proceedings: Bengisson S. Sothemin BG. Enforcement of
data protection, privacy and security in medical informatics. In: Lun KC,
Degoulet P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings of

the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva,
Switzerland. Amsterdam: North-Holland; 1992.p.1561-5.

Scientific or Technical Report: Smith P. Golladay K. Payment for durable
medical equipment billed during skilled nursing facility stays. Final report.
Dallas (TX) Dept. of Health and Human Services (US). Office of Evaluation
and Inspections: 1994 Oct. Report No: HHSIGOE 169200860.

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

Manuscripts accepted for publication, not published yet: Leshner Al
Molecular mechanisms of cocaine addiction. N Engl | Med In press 1997.

Epub ahead of print Articles: Saritas A, Guines H, Kandis H, Ctkman M,
Candar M, Korkut S, et al. A Retrospective Analysis of Patients Admitted
to our Clinic with Aortic Dissection. Eurasian | Emerg Med 2011 Dec 10.
doi:10.5152/jaem.2011.035. [Epub ahead of print]

Manuscripts published in electronic format: Morse SS. Factors in the
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EDITORIAL

My Dear Colleagues,

It is our pleasure to welcome you in the 1% issue of Eurasian Journal of Emergency Medicine in 2019 and | hope you find it interesting. In this issue, we
present 9 original articles, 3 case report, 1 image of interest and a letter to editor.

| hope that the Eurasian Journal of Emergency Medicine helps you through conveying your valuable experiences in the field of emergency medicine.
We kindly ask our readers to share their opinions for exploring new ways to make the journal more useful and practical.

Finally, I would like to thank all of our dear authors for submitting their articles. We wish to receive your continuing support and contributions.
Sincerely

Dr. Ahmet Kenan Tiirkdogan

Editor in Chief
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Abstract

Aim: We aimed to evaluate and compare the performance of BIG score (Base deficit, INR, GCS), pediatric trauma score, revised trauma
score, injury severity score, new injury severity score (NISS) in mortality and stay intensive care unit.

Materials and Methods: One thousand five hundred ten pediatric patients aged less than 18 years who were admitted to the emergency
department with multi-trauma between 1 July 2012 and 1 July 2016 were included in the retrospective research. Demographic data, vital
signs in the emergency department, trauma location, injury severity indexes and follow up of patients were examined.

Results: One thousand five hundred ten patients were included, 40.5% were female and 59.5% were male. Mean age was 7.81+4.8;
mortality was 4.2%. The best score to evaluate mortality was “probability of survival 2014 (PS14)”. The best score to force the stay in ICU was
found as NISS, the most sensitive system was NISS and PS14 (94.9%) and the most specific was NISS (86.7). PS14 was the first to evaluate the
survival. In our research, 94.3% of patient had blunt trauma and 5.7% had penetrating trauma. PS14 was found the best score to determine
survival and mortality for blunt trauma patients.

Conclusion: Although all scoring systems appeared similarly predictive among pediatric trauma patients, The PS14 score was more
predictive for mortality and survival, and the NISS score for the need of intensive care admission. The NISS score was the most predictive
score for intensive care admission in blunt and penetrating traumas combined. Particularly the newly developed PS14 score can be used as
a powerfully predictive scoring system for outcomes among all pediatric trauma patients, irrespective of trauma mechanism.

Keywords: Pediatric trauma, trauma scores, BIG, probability of survival 2014, pediatric trauma score, revised trauma score, injury severity

score, Nnew injury severity score

Introduction

Trauma is one of the major causes of death among all age groups.
It is the leading cause of death and disability among children
older than 1 year of age (1). In addition to designing pre-hospital
and hospital trauma organizations, taking meticulous preventive
measures and providing public education are greatly important
for efforts aimed at reducing trauma-related mortality (2). Initial
assessment and management of multi-trauma patients is a
difficult task requiring a rapid and systematic approach.

According to the ATLS principles, injured patients are assessed
and treated based on their vital signs, level of consciousness, and
injury mechanism (3). Additionally, a variety of trauma severity
scoring systems has been devised to predict trauma severity and
to predict and prevent trauma-related death (4). Trauma severity
scoring refers to the process of prediction and quantification of
the risks associated with death, hospitalization, and discharge (5).
Trauma severity scores assess trauma in terms of its anatomic
and/or physiological properties. abbreviated injury scale (AIS)
and injury severity score (ISS) take into account injury’s anatomic
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properties; Glasgow coma scale (GCS) and revised trauma score
(RTS) deals with physiological condition; trauma and injury
severity score (TRISS) takes makes a simultaneous assessment of
anatomic injury and a patient’s physiological condition (6); BIG
Score takes into account anatomic and laboratory parameters
(7); and PS14 developed by The Trauma Audit and Research
Network simultaneously assess anatomic injury and physiological
condition (8). Trauma severity scores provide useful guidance
for initial pre-hospital assessment, injury severity, patient
transportation to an appropriate center, hospital assessment,
and mortality prediction.

Here in, we aimed to assess and compare the performances of the
BIG Score, PS14, PTS, RTS, ISS, and NISS for predicting mortality
and intensive care unit admission in pediatric trauma patients
admitted to emergency department. Also, prior to diagnosis of
specific injury is important, as they do not therefore help with
where patients should go or their resource use in the ED.

Materials and Methods

This retrospective clinical study was approved by the Local Ethics
Committee at Diskapi Training and Research Hospital (date:
04/04/2016- no: 28/23) and conducted at Diskapi Training and
Research Hospital Emergency Department.

This study included a total of 1510 pediatric patients aged less
than 18 years who were admitted to the emergency department
with multi-trauma between 1 July 2012 and 1 July 2076.
Patients older than 18 year, with simple trauma and incomplete
file records were excluded from the study. Patients’ medical
information was accessed via hospital automation system and
written medical records. Age, sex, nationality, site of trauma,
injury type (blunt-penetrating), trauma mechanism, vital signs,
and laboratory results were recorded on a previously prepared
study form. Patients’ Injury severity scores (PTS, AlS, ISS, NISS, GCS,
BIG, RTS, PS14), admission to the consulting department, and in-
hospital outcomes were recorded on patient information forms
during their emergency department stay. The newly developed
BIG and PS14 scores were calculated as described below:

Table 1. Patients’ demographic, laboratory parameters, vital signs

BIG score: Developed by Borgman et al. (7) in 2011. They
retrospectively analyzed data from 2002 to 2009 and showed
that base deficit, international normalized ratio (INR), and GCS
were correlated to mortality. These variables were formulated
as [(base deficit + (INRx2.5) + (15-GCS)] in the BIG scale. This
equation was then adapted to a formula predicting mortality.
Predicted mortality = 1/(1+e-x ), x=0.2 X (BIG score) - 5.208 (9,10).

PS14 score: Survival probability of each patient is calculated
using logistic regression coefficients. Natural logarithm is used,;
ISS is converted using the fractional polynomial equation for the
model fitting better.

MCCI represents categorized modified Charlson’ Comorbidity
index.

b=is defined as the linear combination of the regression
coefficients and related patient’s characteristics (1SS, GCS,
modified CCl, age and sex) and the constant e=2.718282 (base of
Napieran logarithms) (11).

Statistical Analysis

The statistical analysis of the study data was performed with
SPSS-17 software package. Normality of continuous variables was
tested with Kolmogorov-Smirnov test. Mann-Whitney U test was
used to compare variables that did not meet normality criteria.
Surviving and deceased patients were compared using Mann-
Whitney U test. Penetrating and blunt traumas were separated
and compared with Mann-Whitney U test. ROC curves of the
trauma scores were drawn using the Med Calc statistical software.

Results

A total of 1510 patients were included. The mean age of the
patients was 7.81 years. Ninety-three percent (n=1404) patients
were of Turkish nationality, 6.8% (n=102) were Syrian, and 0.3%
(n=4) were from other nations. Table 1 summarizes patients’ vital
signs, laboratory parameters, site of injury, trauma mechanism,
and injury location. Nineteen point four percent (n=293) of
patients were admitted to the intensive care unit directly from
the emergency department or sent to another hospital where

n %
Male 898 59.5
Female 612 40.5
The place where the injury occurred
Outside 1069 70.8
Nursery and school 178 11.8
Home 263 17.4
Mechanism of trauma n %
In-car traffic accident 319 21.1
Extravehicular traffic accident 351 232
Bicycle crash 133 8.8

2
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Table 1. Continued

Motorcycle accident 38 25
Falling from high 219 14.5
Fall on plain ground 101 6.7
Falling objects 161 10.7
Assault 93 6.2
Cutter tool injury 67 4.4
Injury with a firearm 19 1.3
Others 9 0.6
Injury zone n %
Head and neck 1040 68.9
Face 557 36.9
Thorax 636 421
Abdomen 906 60
Spine 265 17.5
Pelvic 366 24.2
Upper extremity 577 38.2
Lower extremity 579 38.3
Vital signs Mean £ SD Minimum - maximum
Age 7.814.8 0-18
Systolic blood pressure (mmHg) 89.4+18.9 0-150
Diastolic blood pressure (mmHg) 63.2+11.8 0-90
Pulse (minute) 96.94+21.2 0-161
Respiratory rate (minute) 27.6+5.6 0-42
Saturation (%) 93.4%+10.6 0-100
Laboratory Mean % SD Minimum - maximum

Leucocyte 124154 3.6-51.8

Hemoglobin 12.9£1.6 5-17.7

Hematocrit 39.6%5.1 15.5-52

INR 1.1£0.2 0.8-4.5

BE -0.71 41 -29.0-11.1

Anyon gap 11.8£6.9 -26.0-61.5

Lactate 18118 0.1-17

Trauma scores Mean + SD Minimum - maximum

BIG 7.87£5.85 2.35-44.8

PS14 94.18+£16.5 8.84-99.9

PTS 7.51+3.19 -6-12

RTS 6.77%1.52 0-7.84

ISS 10.86+12.25 1-75

NISS 11.38£13.11 1-75

GCS 12.87+3.16 3-15

Out-come n %

Discharge from emergency cer 746 49.4

Admitted to clinic 312 20.7

Admitted to the intensive care unit 213 14.1

Referred to another hospital 177 1.7

Exitus in emergency cervise 62 42

INR: International normalized ratio, PTS: Pediatric trauma score, RTS: Revised trauma score, ISS: Injury severity score, NISS: New injury severity score, GCS: Glasgow coma scale,

PS14: Probability of survival 2014, SD: Standard deviation
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they were admitted to intensive care unit. Among patients either
admitted to hospital ward or intensive care unit, referred to
another center, or treated at the emergency department, 88.6%
(n=1338) were discharged with improvement of their status
whereas 11.4% (n=172) died (Table 1).

The powers of the trauma scores for mortality prediction were
analyzed with ROC curves. Accordingly, BIG had an AUC value
of 0.984 (0.976-0.990), a sensitivity of 92.4%, and a specificity

of 96.6%. PS14 score had an AUC of 0.994 (0.988-0.997), a
sensitivity of 96.51%, and a specificity of 96.64%. PTS had an AUC
of 0.957 (0.946-0.967), a sensitivity of 90.7%, and a specificity
of 90.4%. RTS had an AUC of 0.976 (0.967-0.983), a sensitivity of
91.9%, and a specificity of 93.1%. ISS had an AUC of 0.992 (0.986-
0.996), a sensitivity of 93.6%, and a specificity of 97.3%. NISS
had an AUC of 0.993 (0.987-0.997), a sensitivity of 95.9%, and
a specificity of 95.5%. GCS had an AUC of 0.987 (0.979-0.992), a
sensitivity of 95.4%, and a specificity of 94% (Figure 1).

Table 2. A comparison of the trauma scores’ ROC curves for mortality

AUC 95% Accuracy Sensitivity Specificity

BIG 0.984 0.976-0.990 92.44% 96.64%
PS14 0.994 0.988-0.997 96.51% 96.64%
PTS 0.957 0.946-0.967 90.7% 90.4%

RTS 0.976 0.967-0.983 91.86% 93.12%
ISS 0.992 0.986-0.996 93.6% 97.31%
NISS 0.993 0.987-0.997 95.93% 95.52%
GCS 0.987 0.979-0.992 95.35% 94.02%

PS14: Probability of survival 2014, PTS: Pediatric trauma score, RTS: Revised trauma score, ISS: Injury severity score, NISS: New injury severity score

Table 3. A comparison of the trauma scores’ ROC curves for intensive care unit

AUC 95% Accuracy Sensitivity Specificity
BIG 0.895 0.878-0.910 83.62% 83.98%
PS14 0.925 0.911-0.938 94.88% 82.33%
PTS 0.851 0.832-0.869 75.09% 83.24%
RTS 0.903 0.887-0.918 88.05% 84.06%
ISS 0.934 0.920-0.946 92.83% 88.00%
NISS 0.936 0.923-0.948 94.88% 86.69%
GCS 0.913 0.898-0.927 89.76% 82.91%

PS14: Probability of survival 2014, PTS: Pediatric trauma score, RTS: Revised trauma score, ISS: Injury severity score, NISS: New injury severity score

Table 4. Comparing trauma scores for blunt and penetrating injuries

Trauma scores Blunt Penetrating p

BIG (mean + SD) 7.98+5.88 6.13+£5.08 0.000
PS14 (mean + SD) 94.10£16.53 95.42£16.13 0.321
PTS (mean, IQR) 8,4 8,2 0.356
RTS (mean + SD) 6.761+1.51 7.09+1.56 0.003
ISS (mean, IQR) 6, 11 3,9 0.000
NISS (mean, IQR) 6, 11 3,9 0.000
GCS (mean, IQR) 14,3 15,1 0.000

Mann-Whitney U test, p<0.05 significantly different

SD: Standard deviation, INR: International normalized ratio, PTS: Pediatric trauma score, RTS: Revised trauma score, ISS: Injury severity score, NISS: New injury severity score,

GCS: Glasgow coma scale, PS14: Probability of survival 2014
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Table 5. Comparison of ROC curves for mortality prediction in blunt and penetrating trauma

Blunt AUC 95% Accuracy Sensitivity Specificity
BIG 0.983 0.975-0.989 92.22% 96.42%
PS14 0.993 0.988-0.997 96.41% 96.58%
PTS 0.956 0.944-0.966 90.42% 89.98%
RTS 0.975 0.966-0.983 91.62% 93.08%

ISS 0.992 0.986-0.996 93.41% 97.14%
NISS 0.993 0.987-0.996 95.81% 95.23%
Penetrating AUC 95% Accuracy Sensitivity Specificity
BIG 1.000 0.958-1.000 100% 100%
PS14 1.000 0.958-1.000 100% 100%

PTS 1.000 0.958-1.000 100% 100%

RTS 0.995 0.949-1.000 100% 97.53%
ISS 1.000 0.958-1.000 100% 100%

NISS 1.000 0.958-1.000 100% 100%

PTS: Pediatric trauma score, RTS: Revised trauma score, ISS: Injury severity score, NISS: New injury severity score, PS14: Probability of survival 2014

Table 6. A comparison of the scoring systems and the ROC analysis for prediction of intensive care unit admission

Blunt AUC 95% Accuracy Sensitivity Specificity
BIG 0.897 0.880-0.912 85.11 83.45
PS14 0.927 0.912-0.940 95.39 81.7

PTS 0.852 0.833-0.870 75.89 82.92

RTS 0.905 0.888-0.919 87.94 83.63

ISS 0.936 0.921-0.948 93.62 87.65
NISS 0.937 0.923-0.949 95.04 86.34

GCS 0.914 0.899-0.928 91.13 82.40
Penetrating AUC 95% Accuracy Sensitivity Specificity
BIG 0.882 0.795-0.942 100 76

PS14 0.913 0.832-0.963 90.91 89.33

PTS 0.865 0.774-0.929 90.91 77.33

RTS 0.865 0.774-0.929 90.91 90.61

ISS 0.921 0.842-0.968 90.91 89.33
NISS 0.934 0.859-0.976 100 89.33

GCS 0.921 0.843-0.968 100 89.33

PTS: Pediatric trauma score, RTS: Revised trauma score, ISS: Injury severity score, NISS: New injury severity score, PS14: Probability of survival 2014

A comparison of the trauma scores’ ROC curves for mortality
revealed that the PS14 scoring system had the best sensitivity
(Figure 1, Table 2). A comparison of the trauma scores’ ROC
curves for intensive care unit admission showed that the NISS
score had the best sensitivity (Table 3).

Among the study subjects, 5.7% (n=86) had penetrating trauma
and 94.3% (n=1424) had blunt trauma. Trauma scores were
compared with regard to bluntand penetrating injuries. Although
PTS and PS14 scores were not significantly different with respect
to blunt and penetrating trauma (p>0.05), other trauma scores
were significantly different (p<0.05) (Table 4). Comparison of ROC

curves for mortality prediction in blunt trauma revealed that the
NISS and PS14 scoring systems were the most predictive scores.
Comparison of ROC curves for mortality prediction in penetrating
trauma showed that all scores except for the RTS score were
equally predictive (Figure 2, Table 5).

The ROC analysis of GCS for penetrating trauma revealed an AUC
value of 1.000 (0.958-1.000), a sensitivity of 100%, and a specificity
of 100% (Figure 2, Table 6). A comparison of the scoring systems
for prediction of intensive care unit admission revealed that the
NISS and ISS were the most predictive ones (Table 6).
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Figure 1. A comparison of the trauma scores’ ROC curves for
mortality

PTS: Pediatric trauma score, RTS: Revised trauma score, ISS: Injury severity
score, NISS: New injury severity score, PS14: Probability of survival 2014
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Figure 2. A comparison of the scoring systems and the ROC
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score, NISS: New injury severity score, PS14: Probability of survival 2014

Discussion

Trauma is one of the leading causes of death in all age groups,
particularly children. Trauma is the leading cause of death after
the age of 4 years in underdeveloped and developing countries
and between the ages of 1 and 14 years in developed countries
(52%). Trauma ranks second after infection among as a cause of
death between the ages of 1 and 4 years in under-developed
regions (9).

6

BIG score was developed by Borgman et al. (7) in 2011 and first
studied in children. Borgman et al. (7) retrospectively analyzed
data from 2002 to 2009 and found that base deficit, INR, and GCS
were significantly correlated to mortality. Then, they put these
variables into the BIG score (base deficit + (INR x2.5) + (15-GCS). In
that pediatric study, the BIG score had an AUC of 0.89 for mortality
prediction (10). The BIG score was reported to be superior to RTS,
ISS, and other pediatric scores used for this indication (7). In 2013
Brockamp et al. (10) used the BIG score in an adult population for
the first time. That study compared the BIG, TRISS, PSO9 scores
and found that the BIG score was equally predictive for mortality
in adults. In line with those studies, we also found an AUC of 0.89
for the BIG score for mortality prediction. The BIG score was more
predictive for mortality than the RTS and PTS scores. The most
striking advantage of the BIG score compared to other complex
scoring systems is its easy calculability with the formula: base
deficit + INR + GCS. We are of the opinion that the BIG score can
be effectively used for mortality prediction in pediatric trauma
patients. In the BIG score developed by Borgman et al. (7) a score
of <12 predicts a mortality rate of <5% and a BIG score of >26 is
indicative of a mortality risk exceeding 50%. In that study, TRISS
and PS09 showed the best performance when all trauma types
were concerned where as the BIG score performed as well as
TRISS and PSO9 when penetrating trauma alone was concerned
(10). In accordance with the previous studies, our study revealed
a mortality rate exceeding 50% for a BIG score of greater than 26.

A comparison of ROC curves for mortality pertaining to different
trauma scores indicated that PS14 was the most sensitive score
(AUG; 0.99, sensitivity; 96.51%, and specificity; 96.64%) followed
by NISS, ISS, GCS, BIG, RTS, and PTS. A retrospective study involving
patients with major bleeding found no significant difference
between PS14 and ISS with regard to mortality prediction (11).
Assessing a combination of sex, age, ISS, GC, intubation, and
comorbidity status as well as including a higher number of
mortality-related factors than other scoring systems possibly
increased the PS14’s predictive power for mortality. Honarmand
and Safavi (12) inastudy on trauma victims admitted to intensive
care unit, showed that NISS predicted the need for intubation and
ventilation better than ISS did (12). Lavoie et al. (13) compared ISS
and NISS in moderate and severe head trauma and found that
NISS was better for predicting the need for intensive care and
duration of hospital stay. In our study, the NISS score was the
most predictive scoring system for intensive care unit admission
(AUC: 0.936). The most sensitive ones were NISS and PS14 (94.8%),
and the most specific one was the NISS (86.69%). In this sense,
our findings were in accordance with previously reported studies.
PS14 having the same sensitivity as the NISS system suggests that
it can be used as a novel scoring system to predict intensive care
unit admission. We are of the opinion that PS14 may be more
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predictive for intensive care unit admission when NISS is used
instead of the ISS score, one of the PS14 score’s parameters. In
a previous study TRISS had an AUC value of 0.88 and ISS 0.67
for predicting survival (14). Our study revealed that PS14 was
the most predictive score among others for survival (AUC: 0.99).
Solely anatomic or physiological trauma scores remain incapable
of predicting trauma-associated outcomes. Thus, PS14 being
both an anatomic and physiological index explains its success at
predicting trauma outcome.

A comparison of trauma scores for blunt and penetrating injuries
showed no difference between PS14 and PTS. Despite being
effective for blunt trauma, many trauma scores remain ineffective
at assessing penetrating injuries. Our finding suggests that PS14
and PTS can be safely used for penetrating trauma. The reasons
of PS14 and PTS having more predictive power in penetrating
trauma may include both systems making an anatomic and
physiological assessment and the presence of similar parameters
in both scores such as PTS taking into account the presence of an
open wound, neurological status, and airway while PS14 taking
into account ISS, GCS, and intubation status.

A significant correlation was reported between the number of
injured organs and mortality and morbidity (15). In blunt trauma
PS14 and NISS were the most predictive scores for mortality, with
no significant difference having been shown between the two
(AUC: 0.99). PS14 had the highest sensitivity (96.41%) and ISS had
the highest specificity (97.14%) for mortality in blunt trauma.
Survival analysis for blunt trauma revealed similar results as
mortality, with the PS14 score being the most predictive score. It
was considered that PS14 may be as predictive as ISS for mortality
in blunt trauma. No study on that subject has been published in
the literature.

Many studies published so far have advocated that penetrating
trauma is associated with more fatal consequences and more
commonly cause organ injuries in children than adults due to
the body composition of the former (16,17). In our study RTS
alone had an AUC value of 0.995 while the other scores had
AUC values of 1.000 for mortality prediction among penetrating
trauma patients. In the survival analysis of penetrating traumas,
RTS had an AUC value of 0.949 and the others had AUC values of
1.000.

All scores studied in our study showed similar predictive
performances possibly due to the province of our hospital being
a pediatric trauma center, cases with higher mortality being
referred to our hospital, and our series involving a lower number
of patients with penetrating trauma. No previous study has been
yet published about this subject.

Borgman et al. (7) reported that TRISS and PSO9 showed the best
predictive power when all trauma types are concerned whereas
the BIG score showed a similar predictive power for mortality
when penetrating trauma alone is concerned.

Ninety percent of children with blunt abdominal trauma does
not need any surgical intervention but a close follow-up and
intensive care (18). A ROC analysis for the need of intensive care
unit admission after blunt trauma showed that the NISS score (AUC:
0.937) was more predictive than the other scores. Moreover, PS14
had the best sensitivity (95.39%), and ISS had the best specificity
(87.65%). A ROC analysis for the need for intensive care unit
admission after penetrating trauma also showed that the NISS score
(AUC: 0.934) was predictive. The NISS, BIG, and GCS scores had the
best sensitivities (100%) whereas the RTS had the best specificity. No
previous study has been yet published about this subject.

Conclusion

In conclusion, although all scoring systems appeared similarly
predictive among pediatric trauma patients, The PS14 score was
more predictive for mortality and survival, and the NISS score
for the need of intensive care admission. The NISS score was the
most predictive score for intensive care admission in blunt and
penetrating traumas combined. Particularly the newly developed
PS14 score can be used as a powerfully predictive scoring system
for outcomes among all pediatric trauma patients, irrespective of
trauma mechanism.
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Abstract

Aim: The aim of this study was to measure a variety of clinical and radiological outcomes in a group of patients with thoracolumbar
fractures who underwent surgery at a single center.

Materials and Methods: We retrospectively analyzed 50 consecutive patients who underwent surgery for thoracolumbar vertebral fractures
between September 2000 and December 2011. We assessed clinical outcomes with the visual analogue scale (VAS) for pain, Oswestry
disability index (ODI), and Frankel scale. We measured radiological outcomes using the sagittal index (SI), Local Kyphosis Angle (LKA), and
anterior corpus height loss (ACHL).

Results: Preoperative, postoperative, and final visit mean VAS values were 82 mm, 60 mm, and 13.5 mm, and mean ODI values were 65%,
40%, and 15%, respectively. These clinical outcome improvements were all statistically significant (p<0.05). Similarly, mean SI values were
20°, 14°, and 15°, mean LKA values were 17°, 9°, and 13°, and mean ACHL values were 45%, 25%, and 28%, respectively. The preoperative
to postoperative radiological outcome improvements were all statistically significant (p<0.05), whereas the postoperative to final visit
measures actually demonstrated loss of correction, although these changes were not statistically significant.

Conclusion: Although major progress has been made in the treatment of thoracolumbar vertebral fractures, the lack of standardized,
verified clinical and radiological outcome measures continues to pose a challenge to the accurate assessment of the results of management.

Keywords: Anterior corpus height loss, Local Kyphosis Angle, sagittal index, thoracolumbar fracture, visual analogue scale

Introduction

The most common vertebral fractures occur in the thoracolumbar
area, which is the transitional area of the spine (1-3).
Thoracolumbar fractures occur most commonly in young adults
(15 to 30 years of age) and may be associated with neurological
deficits in 15 to 20% of patients (4,5). These fractures are
proportionally on the increase, primarily because of the rising
incidence of occupational and traffic accidents (1,2,4,5).

This upturn in the rate of thoracolumbar fractures has led
to additional developments in surgical techniques and
instrumentation technology. As a result, even patients with short

life expectancies and poor quality of life related to a broad range
of co-morbidities, who undergo surgery, seem to subsequently
experience improved life expectancy and the ability to resume
regular activities. Yet despite updated techniques, posterior,
anterior, and combined surgical approaches have been used
in the treatment of thoracolumbar fractures for the past five
decades with several studies reporting excellent results (6-9).

The main surgical indications for thoracolumbar vertebral
fractures are the associated presence of neurological deficit and
vertebral instability (6,10-14). Nevertheless, a number of issues
continue to hamper the process of determining the optimal
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management of thoracolumbar fractures. These include the lack
of a widely recognized and validated thoracolumbar fracture
classification, similar results obtained for some patient groups
with either surgical or conservative treatment, and ambiguity
about how best to understand and define the concept of spinal
instability (3,15). Furthermore, the ideal parameters to use for
measuring outcomes remain unclear.

In the present study, we aimed to measure a variety of clinical and
radiological outcomes in a group of patients with thoracolumbar
fractures who underwent surgery at a single center.

Materials and Methods

This retrospective study included 50 consecutive patients who
underwent surgery for a thoracolumbar spine fractures between
September 2000 and December 2011 at Ankara University
Faculty of Medicine, Department of Orthopedics, by one of the
two authors. We obtained approval from our institutional ethics
committee for this study, and we conducted it in accordance with
the principles of the Declaration of Helsinki. A written informed
surgical consent was obtained from each patient.

We obtained clinical outcome responses from patients via the
visual analogue scale (VAS) and the Oswestry disability index
(0DI), which were both assessed preoperatively, postoperatively,
and at the final visit. The 100-mm VAS was used to measure
the intensity of pain associated with the fracture. The ODI was
employed to measure the degree of disability associated with the
fracture (16). If all 10 sections of the ODI are completed, the score
can range from 0 to 50. Scores are calculated as a percentage
(out of 50), and depending upon results, patients are described
as minimally disabled (0% to 20%), moderately disabled (21% to
40%), severely disabled (41% to 60%), crippled (61% to 80%), or
bed-bound / exaggerating symptoms (81% to 100%).

The Frankel scale, a 5-point severity scale, was used to determine
the severity of spinal cord injury associated with the fracture (17).
On this scale, spinal injuries are classified as complete (grade A),
sensory only (grade B), motor useless (grade C), motor useful
(grade D), or no neurological deficit (grade E). This was measured
preoperatively, postoperatively, and at the final visit.

The sagittal index (SI), Local Kyphosis Angle (LKA), and anterior
corpus height loss (ACHL) were measured using plain radiography
preoperatively, postoperatively, and at the final follow-up visit.
The SI is a measurement of the kyphotic vertebral segmental
deformity corrected for the normal sagittal contour at the level
of the deformed vertebral segment, and it was calculated as
the angle between the posterior walls of the fractured vertebra
and the intact vertebra immediately below it. The LKA is used to
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classify the sagittal plane deformity in the setting of traumatic
thoracolumbar spine fractures, was measured using the Cobb
method, and was defined as the angle formed between a line
drawn parallel to the superior endplate of the intact vertebra one
level above the fracture and a line drawn parallel to the inferior
endplate of the intact vertebra one level below the fracture (18).
The ACHL was calculated as the height of the fractured vertebra
divided by the mean height of the intact vertebrae just above
and below the fractured vertebra, and it was reported as a
percentage.

Following the initial physical examination, patients underwent
localized computed tomography (CT) and bilateral radiographs
of any suspicious regions based on pain or tenderness. If
revealed any neurological deficit, magnetic
resonance imaging (MRI) was performed immediately. The
vertebral fractures were classified based on the Thoracolumbar
Injury Severity Scale and Score (TLISS) as well as the Denis
classification system (5,10,19-21). The TLISS is based on three
major injury characteristics: 1) the fracture morphology, 2) the
integrity of the posterior ligamentous complex (PLC), and 3) the
neurologic status of the patient. The Denis classification system
divides the spine into three columns (and disruption of two or
more columns results in instability): anterior column (anterior
longitudinal ligament plus anterior half of vertebral body),
middle column (posterior half of vertebral body plus posterior
longitudinal ligament), and posterior column (pedicles, facet
joints, supraspinous ligaments). The Denis system classifies
fractures into four types - compression, burst, flexion-distraction,
and fracture-dislocation - and differentiates each of these into
five subtypes, A through E.

examination

Patients most commonly remained hospitalized for three days
after surgery. They typically underwent postoperative imaging
one day after surgery. Postoperative VAS and ODI responses and
Frankel scale measurements were generally obtained one week
after surgery. Follow-up visits were routinely done at 1 week, 1
month, 3 months, 6 months, and 1 year after surgery. Final visit
determination of VAS, ODI, and Frankel scale as well as imaging
for calculation of SI, LKA, and ACHL, were done 1 year after
surgery in most patients.

Statistical Analysis

Statistical analysis was performed using the Statistical Package for
the Social Sciences (SPSS) Statistics for Windows, Version 17.0 (SPSS
Inc., Chicago, IL, USA). Descriptive data are primarily presented as
means. Friedman’s test and univariate logistic regression were
implemented to assess and compare outcome results. Statistical
significance was defined at the 5% (p<0.05) level.
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Table 1. Distribution of 50 patients with thoracolumbar
vertebral fractures, by the 3 major injury characteristics of
the Thoracolumbar Injury Severity scale and score', Ankara
University Faculty of Medicine, Department of Orthopedics,
September 2000-December 2011

Fracture morphology Fracture n (%)

Compression 8(16)
Burst 39 (78)
Translation-rotation 3(6)
Distraction 0(0)
Posterior ligamentous complex integrity
Intact 3(6)
Suspected/Indeterminate 24 (48)
Injured 23 (46)
Neurologic status (level of involvement)
Intact 42 (84)
Nerve root 3(6)
Conus medullaris - complete 4(8)
Conus medullaris - incomplete 1)
Cauda equina 0(0)

'The Thoracolumbar Injury Severity scale and score is based on three major
vertebral injury characteristics: 1) fracture morphology, 2) integrity of the posterior
ligamentous complex, and 3) neurologic status (level of neurologic involvement)
(10,19-21)

Table 2. Distribution of 50 patients with thoracolumbar
vertebral fractures, by the Denis classification system’, Ankara
University Faculty of Medicine, Department of Orthopedics,
September 2000-December 2011

Compression (n=8) Fracture n (%)

Type A 0(0)
Type B 3 (6)
Type C 0(0)
Type D 5(10)
Burst (n=39)

Type A 8(16)
Type B 27 (54)
Type C 0(0)
Type D 1)
Type E 3(6)

Flexion-distraction (n=0)

Fracture-dislocation (n=3)

Type A 0(0)
Type B 0(0)
Type C 3 (6)

The Denis Classification system classifies fractures into four types-compression,
burst, flexion-distraction, and fracture-dislocation-and differentiates each of these
into five subtypes of fractures: type A (fracture of both endplates without kyphosis),
type B (fracture of the superior endplate), type C (fracture of the inferior endplate),
type D (burst rotation fracture), and type E (burst lateral flexion fracture) (5)

Figure 1. a, b, ¢, d) A 69-year-old female patient was admitted
to the emergency department after falling from a height. On
physical examination, there was no neurological deficit detected,
but there was sensitivity on palpation of the upper lumbar
region. Preoperative (a) AP and (b) lateral X-rays as well as ()
axial computed tomography demonstrated an L1 burst fracture.
Posterior instrumentation and fusion were performed between
T12 and L2 using pedicle screws, and (d) postoperative lateral
and AP x-rays demonstrated improvement. Sagittal index, Local
Kyphosis Angle, and anterior corpus height loss were 20.5°, 70°,
and 42% preoperatively and 15°, 50°, and 26% postoperatively,
respectively

Results

A total of 45 patients with vertebral fractures were admitted
directly through our emergency department, whereas the
remaining 5 patients were referred to our clinic from an external
center. Of these 50 patients, 31 were female and 19 were male.
The mean age was 46.5 (range: 16 to 76) years, and the mean
follow-up was 96.5 (range: 6 to 183) months. All patients were
evaluated and managed according to their trauma etiology and
fracture level. The vertebral fractures were classified using both
the TLISS system (Table 1) and the Denis classification (Table 2).

Of the 50 patients, 7 (14%) underwent anterior instrumentation
and fusion, 41 (82%) underwent posterior instrumentation and
fusion, and 2 (4%) underwent combined anterior and posterior
instrumentation and fusion in the same session. Representative
examples of preoperative and postoperative imaging of
a patient receiving posterior instrumentation (Figure 1),
postoperative imaging of a patient with a burst fracture (Figure
2), and postoperative imaging of a patient receiving anterior
instrumentation (Figure 3) are provided.
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Figure 2. Postoperative AP X-ray after long-segment fixation for
T12 burst fracture

Figure 3. a, b) Postoperative (a) AP and (b) lateral X-ray showing
anterior interbody cage after anterior lumbar decompression and
interbody fusion

The mean VAS score was 82 mm preoperatively, 60
postoperatively, and 13.5 mm at the final visit, and the mean
ODI score was 65% preoperatively, 40% postoperatively, and
15% at the final visit. All of these improvements for both clinical
outcome measures (including preoperative to postoperative,
preoperative to final visit, and postoperative to final visit) were
statistically significant (p<0.05). According to the Frankel scale,
42 (84%) patients had non neurological deficit preoperatively, 45
(90%) had no deficit postoperatively, and 46 (92%) had no deficit
at final follow-up (Table 3).

Changes in mean SI values, LKA values, and ACHL percentages
showed consistent trends from preoperative to postoperative
or final visit, and from postoperative to final visit. All three
radiological outcome measures demonstrated statistically
significant improvements when preoperative values were
compared to both postoperative and final visit values (all p<0.05)
(Table 4). However, unlike clinical outcome measures (which
progressively improved with time), all three radiological outcome
measures actually demonstrated a loss of correction between
the postoperative and final visits. Specifically, mean SI improved

Table 3. Distribution of 50 patients with thoracolumbar
vertebral fractures, by preoperative, postoperative, and final
visit Frankel scale grades for severity of associated spinal cord
injury, Ankara University Faculty of Medicine, Department of
Orthopedics, September 2000-December 2011

Preoperative

Postoperative Final visit

n (%) n (%) n (%)
Grade A (complete) 4(8) 3 (6) 3 (6)
Grade B (sensory only) 1(2) 1) 12
Grade C (motor useless) 0 (0) 0(0) 0(0)
Grade D (motor useful) 3 (6) 112 0(0)
Grade E (no deficit) 42 (84) 45 (90) 46 (92)

Table 4. Preoperative, postoperative, and final visit sagittal index', Local Kyphosis Angle?, and Anterior Corpus Height Loss®in 50
patients with thoracolumbar vertebral fractures, Ankara University Faculty of Medicine, Department of Orthopedics, September

2000-December 2011

Preoperative to Postoperative to final

Preoperative Postoperative  Final visit gz::)(:gfgxi’v:t) visit (loss of correction)
Sagittal index, degrees, mean 20 14 15 -4.8 +1.9
Local Kyphosis Angle, degrees, mean 17 9 13 -9.0 +3.4
Anterior corpus height loss, %, mean 45 25 28 -18.0 +4.2

'Sagittal index is the angle between the posterior walls of the fractured vertebra and the intact vertebra immediately below it.

2Local Kyphosis Angle is the angle formed between a line drawn parallel to the superior endplate of the intact vertebra above the fracture and a line drawn parallel to the inferior

endplate of the intact vertebra one level below the fracture.

*Anterior Corpus Height Loss is the product of the height of the fractured vertebra divided by the mean height of the intact vertebrae just above and below the fractured vertebra.
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from 20° preoperatively to 14° postoperatively, before settling at
15° at the final visit. Mean LKA improved from 17° preoperatively
to 9° postoperatively, before stabilizing at 13° at the final visit.
Finally, mean ACHL improved from 45% preoperatively to 25%
postoperatively, before settling at 28% at the final visit. However,
the postoperative to final visit losses of correction for SI, LKA, and
ACHL were not statistically significant.

Discussion

We retrospectively assessed the outcomes of thoracolumbar
fracture surgery in 50 patients, using a variety of clinical and
radiological measures, including VAS, ODI, Frankel scale, SI, LKA,
and ACHL. Others have supported thisapproach by recommending
that investigations seeking to quantify outcomes following
spine trauma should employ a combination of existing surveys
in a complementary fashion, and that these should include
determinants of both bodily pain and work-related disability
(22). Furthermore, whereas there are numerous radiological
variables that can be evaluated following the surgical treatment
of thoracolumbar fractures, SI, LKA, and ACHL appear to be used
most commonly, and several studies using these parameters
have shown varying short-term and long-term results (23-28).

For clinical outcome measures, we found that both the mean
VAS and the ODI for all patients improved progressively and
significantly from the preoperative visit to the postoperative visit
to the final visit. Our results suggest that the severity of back
pain was reported by patients to be minimal at the final visit.
In addition, using the ODI definitions, patients reported that
they had progressed from severely disabled prior to surgery to
minimally disabled by their final visit.

For radiological outcome measures, we found that mean Sl
values, LKA values, and ACHL percentages all showed consistent
trends from before surgery, to after surgery, and to the final visit.
All three of these radiological outcome measures demonstrated
statistically significant improvements when preoperative values
were compared to both postoperative and final visit values.
However, in contrast to clinical outcomes which continued to
improve over time, all three radiological outcomes demonstrated
declines, or losses of correction, between postoperative visits
and final visits, though none of these changes were statistically
significant. Thus, while trends in clinical and radiological
outcome measures were similar between preoperative and
postoperative visits, the trends in these outcome measures were
dissimilar after that.

Others have also described a lack of correlation between
radiological and clinical outcome measures. For example,
Andress et al. (11) used the Hannover Spine score for the clinical

evaluation of long-term results after surgery, and they did not
find a significant correlation between improvements in LKA and
clinical scores. They did report that clinical complaints were more
frequent among patients with an LKA over 30 degrees; however,
postoperative improvement of such a severe kyphosis angle is
uncommon, which might explain the lack of correlation between
improvements in LKA and clinical scores in their study. Similarly,
Knop et al. (23) did not find a correlation between improvements
in the Hannover Spine scores and any of the radiological outcome
variables that they used. As a result, these authors suggested that
radiological variables may not be useful for the long-term follow-
up of patients with vertebral fractures.

Despite the findings that radiological outcome measures may not
always correlate with clinical outcomes, these measures have still
been utilized to assess the results in many studies. In 27 patients
with short-segment thoracolumbar vertebral fractures, Wang et
al. (29) found no significant correlation between the baseline or
final severity of kyphosis and their pain scale, although 8 patients
with an SI >15° showed a higher incidence of moderate to severe
pain compared with the other 19 patients with an SI <15° (29).
In another study, Liu et al. (30) undertook surgical treatment and
follow-up of 18 patients using monosegmental transpedicular
fixation plus posterior fusion. They used mean preoperative,
postoperative, and latest follow-up SI values to demonstrate that
their technique might provide the same or better fixation with
the preservation of more motion segments among patients with
thoracolumbar vertebral burst fractures with intact pedicles and
facet joints accompanied by a PLC injury.

In their study of 50 patients undergoing short-segment vertebral
posterior instrumentation, Andress et al. (11) reported a distinct
improvement in Sl values by restoring vertebral alignment but
also a subsequent loss of correction of LKA during follow-up,
reflecting alterations in the intervertebral disc space and the
possibility of future degenerative disease. In their long-term
study, Knop et al. (23) evaluated 62 patients who had surgery
for thoracolumbar burst fractures. They reported a significant
improvement in postoperative SI values, with no further
alteration in these values during longer follow-up. They also
found a mean loss of correction of LKA of 10°, despite also
noting a significant improvement in the level of lordosis. Based
on their study results, they concluded that LKA values tended to
vary most in patients with a high preoperative ACHL percentage.
In a related study, Toyone et al. (31) reported that the loss
correction of LKA in the long-term was due to an unsupported
anterior column. The authors recommended transpedicular
intra corporeal hydroxyapatite grafting to address this, and they
demonstrated that the loss of correction of LKA in patients in
whom this technique was performed was significantly lower.
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The literature remains full of studies that have used radiological
outcome measures to assess their results, suggesting the need
to more definitively determine the value of these measures and
to standardize how thoracolumbar fracture treatment results are
assessed.

In this study, we were also able to assess the results of two
different thoracolumbar fracture classification systems: the Denis
classification and the TLISS. According to the Denis classification,
the most common thoracolumbar fractures are burst fractures
(5). Consistent with these data, 78% of our patients had burst
fractures, followed by compression fractures in 16% and fracture-
dislocations in 6%. Surgical indications for burst fractures include
progressive neurological deficit, conservative treatment failure
(new-onset neurological signs, increasing pain, unacceptable
deformity), and fracture-dislocations (7). Of import, in patients
with mechanically and neurologically unstable burst fractures,
pulmonary and venous complications can be prevented, mobility
can be maintained, pain can be relieved, spinal deformity can
be minimized, decompression of neural components can be
achieved, and disease progression can be halted through the use
of surgery (7,32,33).

Similarly, based on TLISS fracture morphology characteristics,
78% of our patients had burst fractures, 16% had compression
fractures, and 8% had fracture-dislocations. Also, based on TLISS,
the vast majority of our patients (84%) had an intact neurologic
status. However, in looking at the third component of TLISS,
we noted that PLC injury was suspected or confirmed in 94% of
our patients. This was important, because several studies have
shown that the majority of significant thoracolumbar fractures
present with PLC injuries, that MRI is most helpful to confirm
the injury, and that surgical fixation is the optimal treatment in
these cases (34).

Nevertheless, the optimal treatment for thoracolumbar spine
fractures is still being debated. In a meta-analysis that included
275 articles pertaining to thoracolumbar burst fractures, Boerger
et al. (35) reported only variable neurological improvement,
irrespective of the technique, and they found no correlation
between postoperative canal clearance and neurological
improvement, suggesting that no surgical technique was superior
in this scenario. However, most would agree that surgery is
indicated in patients with a neurological deficit and/or fracture
instability (6,10-14).

Many authors refer to the three-column concept described by
Denis in assessing the stability of a spinal fracture (11,36,37).
According to this concept, fractures that demonstrate damaged
osteoligamentous (PLC) structures in the middle column on CT
or MRI are unstable. Compared to stable fractures, unstable
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fractures are more often accompanied by a neurological
deficit (36,37). The importance of the PLC to vertebral stability
has become clearer in recent years, with a greater focus being
placed on assessing damage to and stabilization of this structure,
particularly in patients with compression fractures (38). Although
most of our patients did not have a neurological deficit, nearly
all of them had suspected or confirmed PLC injuries, suggesting
that vertebral instability was likely and that surgical therapy with
fusion was indicated.

With regards to surgical technique, the majority of patients
in our study underwent surgery via a posterior approach.
Compared to the anterior approach, the posterior approach
has some advantages. It offers the ability to do surgery a safe
distance away from the lungs and other visceral organs, resulting
in lower morbidity and mortality rates (39). In addition, previous
studies have shown that use of this approach also takes less
time and is associated with a lower risk of bleeding (40). We
looked at which approach was performed in the subset of our
patients with thoracolumbar fractures who had associated
neurologic deficits (according to TLISS) and showed an at least
one grade improvement in their Frankel scale postoperatively.
Of three patients with preoperative nerve root compression, two
demonstrated Frankel scale improvement after surgery; of these,
one underwent posterior instrumentation and fusion, while the
other underwent anterior instrumentation and fusion. Only one
of three patients with total cord compression demonstrated
Frankel scale improvement after surgery, and this patient
had posterior instrumentation and fusion using the posterior
approach alone. The other two patients had combined anterior
and posterior approaches.

Study Limitations

The implications of this study are limited by its retrospective
design and the relatively small number of patients. In addition,
given the divergent directions of clinical outcome and radiological
outcome trends between the postoperative visits and final visits,
measuring these outcome variables at various points between
the postoperative and final visits may have provided additional
valuable insights.

Conclusion

Trends in clinical and radiological outcomes after surgery for
thoracolumbar vertebral fractures may differ. Although major
progress has been made in the treatment of thoracolumbar
vertebral fractures, the lack of standardized, verified clinical and
radiological outcome measures continues to pose a challenge to
the accurate assessment of the results of management.
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Abstract

Aim: Heart-type fatty acid binding protein (H-FABP), an early marker of cardiac necrosis, is released rapidly from myocardium as a
consequence of ischemic injury. We hypothesized that more severe and extensive coronary atherosclerosis would result in more pronounced
myocardial injury and necrosis in patients with acute myocardial infarction (AMI). Therefore, we sought the relationship between serum
H-FABP levels and the severity and extent of coronary artery disease (CAD) assessed using the Gensini score.

Materials and Methods: Fifty patients with AMI who underwent invasive coronary angiography were divided into 2 groups according to
the angiographic Gensini score, namely the moderate to severe CAD group (group 1) and the mild CAD group (group 2). A point of care test
and Cardiodetect Quant device were used to detect whether H-FABP was positive and the quantitative measurements. The data obtained
from this study were evaluated using the PASW statistic programme.

Results: Mean serum H-FABP concentration was significantly higher in group 1 when compared to that in group 2. Furthermore, a strongly
positive correlation was found between the Gensini score and serum H-FABP levels.

Conclusion: The findings of our study suggest that the quantity of myocardial necrosis demonstrated by serum H-FABP levels is higher in
patients with AMI who have more severe and extensive CAD. H-FABP levels are also positively correlated to the Gensini score. We propose
that H-FABP, an early marker of myocardial necrosis, may also provide a clue about the severity and extent of CAD, especially in the setting
of AMI.

Keywords: Myocardial infarction, coronary artery disease, Gensini score, Heart-type fatty acid binding protein

Introduction

Cardiovascular diseases are increasingly becoming a major
cause of mortality and morbidity worldwide (1). Acute coronary
syndrome (ACS), usually formed by the rupture of atherosclerotic
plaque in the coronary arteries or total occlusion of the coronary
artery Subtotal thrombus clinical emergency that occur as a result

of table (2-4). Early diagnosis of axillary patients is very important
in terms of directing their treatment. Mortality and morbidity will
be positively affected by early diagnosis and timely treatment of
thrombolytic therapy, and complications that may occur during
the follow-up of the disease will be easier to control (5,6). Evidence
has been gathered that inflammation plays an important role in
the onset and progression of atherosclerosis, and all of these
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suggest that inflammation markers may help predict individual
risk for cardiovascular disease (7). The present risk factors may
explain only half of all cases of coronary artery disease (CAD)
and long-term cardiac death and complications. This inadequacy
has sparked an intense interest in the identification of new
biomarkers that could contribute to the prediction power of
classical risk factors (8). A marker of acute myocardial infarction,
acute myocardial infarction (AMI)-induced sarcoidemal injury,
cardiac fatty acid binding protein (H-FABP), begin to increase
within 1-3. hours, reaching the highest level within 6-8 hours and
within 24-36 hours return to normal levels. These plasma kinetics
and oscillation properties and various clinical studies have shown
H-FABP performance superior to myoglobin, Creatine kinase (CK),
creatine kinase heart type (CK-MB) and troponin in early AMI
diagnosis (9-11). A number of scoring systems based on coronary
angiography images have been developed to determine the
severity of CAD. Gensini score is a scoring system that have been
developed for this purpose and used to evaluate the severity
of coronary artery disease. There are 2 coronary angiography
scores: vascular scoring and stenosis scoring. These techniques
have been described by Gensini. According to the angiographic
degree of stenosis, narrowing between 0-25%, 25-50%, 50-75%,
75-90%, 90-99%, and 100%, stenosis is scored as, 1, 2, 4, 8, 16,
and 32 points, respectively (12). CAD is the most common cause
of death in the United States and the most common cause of
death in the United States. We considered that H-FABP, an early-
stage cardiac necrosis marker, may be informative in terms of
severity and prevalence by reviewing the literature .In this study,
we aimed to investigate the relationship between H-FABP and
Gensini scores in patients with high cardiac troponin, CK and CK-
MB with cardiac necrosis markers.

Materials and Methods

This study was initiated after obtaining the necessary permission
from the local Ethics Committee of Ufuk University Faculty of
Medicine. A retrospective study of 735 patients who underwent
coronary artery bypass grafting for treatment of coronary artery
bypass grafting according to the guidelines of American Society
of Cardiology (ACC/AHA) from the Emergency Department of Ufuk
University between 05.12.2008 and 24.02.2011 was performed
on 735 patients. The patients who had previous cardiopulmonary
resuscitation and fibrinolytic treatment, and percutaneous
coronary intervention, patients with coronary artery intensive
care, those with trauma within 3 days before admission, patients
with unstable angina pectoris according to ACC/(USAP), the
patients with chronic renal failure and serum creatinine level
of 1.5 mg/dL the patients who underwent coronary intensive
care unit through PTCA or CABG within 1 month, the patients
who had STEMI or NSTEMI within 1 month before admission, the
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patients with pulmonary thromboembolism, patients with AMI,
and patients younger than 18 years were not included in this
study (13,14).

According to guidelines of ACC/AHA , the patients with acute
coronary syndromes with ST segment elevation and non-ST
segment elevation without ST segment elevation were included
in the study. All of the patients biochemical parameters, ECG
information , the admission of patients until the day they are
discharged from the track at highest cardiac necrosis markers
(CK-MB, Troponin-T, H-FABP) levels and coronary artery disease
with coronary angiography Gensini scores by examining the
scores of the seriousness of the form of work have been recorded
(13,14). A test based on the rapid chromatographic immunoassay
method called CardioDetect Med was used by the manufacturer
(Rennesens GmbH Berlin, Germany) for the measurement of
H-FABP values. Coronary angiographies were interpreted with the
Gensini score assessing CAD severity (15). Patients are considered
to have mild coronary atherosclerosis with a score of 1-20, and
severe coronary atherosclerosis with a score of 20 according to
Gensini scores (16). Patients included in the study were divided
into two groups: those with Gensini scores below 20 (group 1),
those with 20 and above (group 2).

Statistical Analysis

In comparison; the Kolmogorov-Smirnov test, which is a normal
distribution test, was performed, and the normal distribution
variables were evaluated by independent sample T test. Mann-
Whitney U test was used for the variables without normal
distribution, and chi-square test was used for categorical
variables. Relationships between Gensini scores of H-FABP, CK-MB
and troponin-T values were investigated by Spearman correlation
analysis. The data obtained in this study were evaluated with the
help of PASW statistical package program. A p value of less than
0.05 was considered statistically significant.

Results

All of the patients, 50 patients, were included diagnosed as
AMI according to the AHA (13,14). In our study, the patients the
Gensini scores of whom were lower than 20 (group 1), 16 (32%),
and the Gensini scoress were higher than 20 (group 2) and 34
(68%) were ill. Of the 50 patients included in the study, 38 (76%)
were male and 12 (24%) were female. The average age of the
50 patients included in the study was 64.2+11.498 (minimum:
40-maximum: 87) years. There was no significant difference in
the distribution of age and sex between the groups in our study
(p>0.05). Of the 50 patients included in the study, 36 (72%) were
diagnosed as NSTEMI and 14 (28%) were diagnosed as STEMI.
Plasma levels of FABP, CK-MB, and Troponin-T for the groups are
shown in Table 1.
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Table 1. Plasma levels of fatty acid binding protein, CK-MB, Troponin-T according to groups

Independent samples T test

Severity of KAH N Mean Minimum Maximum Sig. 2 tailed

Under 20 16 13.0313 7 23 0.000
FABP

20 and over 20 34 55.1471 13 100

Under 20 16 66.4238 5.21 332.6 0.277
CK-MB

20 and over 20 34 102.065 6.52 503

Under 20 16 2.0112 0.04 12.61 0.172
Troponin T

20 and over 20 34 3.8253 0.11 20.81

FABP: Fatty acid binding protein

Table 2. The correlation of plasma fatty acid binding protein
levels and Gensini scores

Correlation Gensini
, r 0.926
Spearman’s rho FABP . 0.000
N 50

Table 3. The correlation of plasma CK-MB levels and Gensini
scores

Correlation Gensini
r 0.195
Spearman’s rho
CK-MB 0.174
50

Table 4. The correlation of plasma Troponin-T levels and
Gensini scores

Correlation Gensini
r 0.142
Spearman’s rho )
Troponin-T p 0.325
N 50

According to the severity of CAD, there was a statistically significant
difference between the FABP levels of the patients in group 2
and the FABP levels of the patients in group 1 (p<0.05). As to
the Troponin-T values of the patients in group 2 according to the
severity of CAD, There was no statistically significant correlation
between the levels of Troponin-T of the patients (p>0.05). There
was no statistically significant correlation between the CK-MB
levels of the patients in group 2 and the CK-MB levels of the
patients in group 1 (p>0.05). Correlation of plasma FABP, CK-MB,
Troponin-T levels and Gensini scores of patients is shown in Tables
2, 3, 4. There was a statistically significant positive correlation
between the FABP levels of all patients with ACSwho were included
in the study and the Gensini scores calculated after coronary
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Figure 1. Correlation graph of plasma fatty acid binding protein
levels and Gensini scores of patients
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Figure 2. Correlation graph of plasma CK-MB levels and Gensini
scores of patients

angiography (p<0.005). Correlation Graph of plasma FABP levels
and Gensini scores of patients is shown in Figure 1. Correlation
Graph of plasma CK-MB levels and Gensini scores of patients is
shown in Figure 2. Correlation Graph of plasma Troponin-T levels
and Gensini scores of patients is shown in Figure 3.
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Discussion

H-FABP, an indicator of AMI-associated sarcolemmal injury,
increases in 1-3'. hours of AMI, reaches the highest level within
6-8 hours, and returns to normal levels within 24-36 hours (9).

The relationship between plasma H-FABP and the severity of
coronary artery disease is not fully known, though it is known
that H-FABP is an important cardiac marker for ACS with plasma
kinetics and with its release characteristics. Up to date, no study
in the literature has shown a relationship between the severity
of CAD and the serum levels of H-FABP, CK-MB, and Troponin-T
in patients with ACS, whose cardiac necrosis markers are positive.
However, there are studies investigating the relationship between
serum H-FABP values and prognosis of patients with ACS (17-21).
In addition, there was no study in the literature regarding the
correlation between serum H-FABP, CK-MB, Troponin-T levels
and Gensini scores in patients with ACS in which cardiac necrosis
markers were positive.

In a study conducted by O’Donoghue et al. (18) the patients
diagnosed with ACS were those with a serum H-FABP value of 8
ng/dLand above (n=332) and those with serum H-FABP <8 ng/dL
(n=1955) were separated into two groups and monitored for 10
months. There was a statistically significant difference between
these two groups in terms of developing cardiac death, MI, and
CHF development within 10 months (p<0.001) (18).

In the same study conducted by O’Donoghue et al. (18) the
patients diagnosed with ACS were those with serum H-FABP >16
ng/dL (n=166), those with serum H-FABP values between 8 and
16 (n=166) <8 ng/dL (n=1955) were separated and monitored
for 10 months. There was a statistically significant difference
(p<0.001) in the group with serum H-FABP >16 ng/dL in terms of
developing cardiac-induced death, subsequent MI transmission
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and CHF development within 10 months compared to the other
groups (18).

According to the retrospective study performed by Suzuki et
al. (19) 90 patients with ACS were qualitatively divided into
two groups as H-FABP positive (n=56) and negative (n=34)
and a statistically significant difference was found by the Cox
Proportional Risk Method for developing Ml and decompensated
CHF and subsequent MI (p<0.005).

According to the prospective study performed by McCann et al.,
(20) the patients admitted to the coronary intensive care unit
with ischemic chest pain (n=664) were followed up for 1 year.
They were into separated 2 groups, as experienced 1 cardiac event
and as 1 experienced no cardiac event. There was a statistically
significant difference between H-FABP and Troponin-T values
(p<0.001, p<0.001).

According to a prospective study conducted by Viswanathan et
al. (21), 955 patients with suspected ACS, who were referred to
emergency services, were followed for 48 weeks. Patients were
divided into 4 groups according to serum H-FABP values. Serum
H-FABP <3.27 ng/dL group-1, H-FABP 3.27-6.48 ng/dL group 2,
H-FABP 6.49-12.77 ng/-FABP&gt; 12.77 group 4. There was a
statistically significant difference between group 3 and group 4
and group 1 according to the number of patients who had cardiac
death and MI after 48 weeks (p<0.0001, p<0.0001). There was
also a statistically significant difference between group 4 and the
other groups according to whether patients had a history of CAD
(p<0.001) (21). This shows us that the CAD story of the patients
is a significant risk factor for evaluating the prognosis of the CAD
as itisin our study.

In the same study of Viswanathan et al. (21) patients with positive
troponin-T values were excluded and the remaining 756 patients
were re-divided into 4 groups according to serum H-FABP values.
There was a statistically significant difference between group-3
and group-4 and group-1 according to the number of patients
who had cardiac death and MI at 48 weeks (p<0.0001, p<0.0001)
(21). In the same study of Viswanathan et al. (21) 955 patients
with suspected ACS, who were admitted to emergency services,
were followed up for 48 weeks. Patients were divided into 4
groups according to serum troponin-T values. Serum troponin-T
group-1 between 0.00-0.02 ug/L, group-2 between troponin-T
0.03-0.08 ug/L, group-2 between troponin-T 0.09-3.04 group-3
and troponin-T>3.04 ug/L group-4. There was a statistically
significant difference between group-3 and group-4 and group-1
according to the number of patients who had cardiac death and
MI at 48 weeks (p<0.0001, p<0.0001) (21). These studies carried
out by Viswanathan et al. (21) indicate that H-FABP is a prognostic
serum biomarker, independent of troponin-T, while emphasizing



Eurasian J Emerg Med.
2019;18(1): 17-22

Evrin et al.
Higher H-FABP Levels with AMI

that serum H-FABP values and troponin-T values are important
for assessing long-term mortality in CAD.

Ishii et al. (22) reported that patients who were admitted to
the hospital with ACS diagnosis (n=328) were divided into
two groups: group-1 at 9.8 ug/L and group-2 at 9.8 ug/L. They
separated the group and followed the patients for 6 months. At
6 months, there was a statistically significant difference between
the group with cardiac mortality H-FABP value above 9.8 ug/L and
the other group (p<0.0001) (22). In the same study conducted by
Ishii et al., (22) it was determined that there was a statistically
significant difference in cardiac-induced mortality after 6
months (p<0.0001) between patients with elevated troponin-T
and H-FABP and patients with elevated troponin-T alone) (22).

In our study, there was a numerical difference between the mean
troponin-T values of the patient group with a high CAD severity
(group 2) and the mean troponin-T values of the patient group
with low CAD severity (group 1) (group 1=2.011 ng/mL group
2=3.825 ng/mL). However, there was no statistically significant
difference between the two groups in our study (p>0.005). The
knowledge in the literature that the troponin-T can assess long-
term mortality in CAD suggests that this study is related to the
low number of patients in group 1 in our study, although it is
statistically incompatible with our study in terms of statistically.

H-FABP, a marker of AMI-associated sarcolemmal injury, increases
in 1-3. hours of AMI, reaches the highest level within 6-8 hours,
and returns to normal levels within 24-36 hours (9). Although
H-FABP is an important cardiac marker for ACS with this plasma
kinetics and oscillation feature, it is also a new cardiac marker
in evaluating the long-term mortality and prognosis of patients
with ACS in light of our study and these studies in the literature.
There is a relationship between H-FABP and CAD severity in the
data obtained from our studies and from literature studies.

Study Limitations

The most significant limitation of our study is our small sample
size. It is necessary to support our findings with larger scale,
prospective and multicenter studies.

Conclusion

There is a need for a non-invasive, easily reproducible technique
that meets the clinical need to determine the severity of CAD
and its prognosis early. In our study, serum H-FABP levels were
significantly higher in patients with high CAD severity (group
2) and patients with low CAD severity (group 1). It was also
determined that there was a significant positive correlation
between Gensini score and serum H-FABP values in all patients
with positive cardiac necrosis markers. There is a relationship

between H-FABP and CAD severity, suggesting that H-FABP can
provide information about the prevalence and severity of CAD
even in the early period of cardiac damage. In conclusion, the
relevant studies that use serum H-FABP levels as a predictor of
cardiovascular risk require more extensive, prospective studies
to diagnose ACS patients, to determine the need for intervention,
and to predict the severity of coronary artery disease.
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Abstract

Aim: The study determines moral distress and related factors among emergency nurses. Moral distress is one of the recurring issues in the
nursing profession that has gained importance by creating changes in the health care system.

Materials and Methods: An analytic-descriptive study was conducted, in which all 180 nurses working in emergency education and health
centers in were included. Moral distress was measured by questionnaire. Data were analyzed using SPSS 17.

Results: The findings showed that moral distress in emergency nurses (4.93+£1.08) was high. Most moral distress was in the area of
professional-functional competence (5.21+1.17) in the item of “unsafe conditions” (5.55+1.45). No statistically significant correlation was
found between age and experience with moral distress among nurses in the emergency department. From the perspective of nurses in the
study, organizational factors including barriers to education were the strongest factor influencing moral distress.

Conclusion: Given that moral distress in nurses participating in the study was very high, it seems that planning to promote professional-

functional competency of nursing practice are essential.

Keywords: Moral distress, nursing ethics, emergency department services, emergency de details

Introduction

Any profession that is linked directly with clients’ needs morality;
although ethics is essential in all jobs, it is an inseparable part of
the nursing profession, because moral behavior and responsibility
in nurses with patients has a significant role in improving their
health (1-3).

In the nursing profession, because of long communication with
the client and direct responsibility for patients, nurses are faced
daily with ethical decisions that usually raise the following
questions: Have you ever decided to do the best thing for the
patient but felt that you cannot do it? Have you ever wanted not
to implement the law because of policies and procedures that
prevent the best thing for the patient? If you have had any of
these feelings, you have experienced moral distress (1,3).

Moral distress was first described by Jameton as when the
nurse knows what the right action is, but organizational politics
and conflict with colleagues prevent him/her from doing the
right thing. In a study by de Veer et al., (2) moral distress was
distinguished from emotional distress. A nurse may experience
emotional distress while restrict the patient, but if the nurse
believes that restriction of patient is not morally correct then
he/she experiences moral distress. Moral distress is a concern
for nurses around the world (4). Statistics indicate that one out
of every three nurses experiences moral distress. Additionally,
at least one out of ten people will leave the profession because
of moral distress. A considerable number of nurses face ethical
challenges in their everyday practice (5,6).

Moral distress can derive from a variety of sources, including
limited resources, organizational policies, direct communication
with patients, providing unnecessary medical care, hospital
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procedures, more social demand, an affront to the independence
of patients, relations between doctors and nurses, conflicts with
the wishes of the family, decisions on the release of patient’s
information, and the inability to prevent the patient’s death (7,8).

In this regard, Kazemi et al. (9) study indicated that the existence
of conflicts and differences of opinion between medical staff
and patients’ relatives about treatments that are useless or less
useful in the medical staff’s opinion, but which the patient or
those around him want to apply, and on the other hand, medical
advice and treatments that the medical staff know to be useful
but which the patient or his relatives would not accept as medical
expenses, cause moral distress to manifest in nurses.

As a result of these factors, nurses experiencing moral distress
react in different ways. Some go along with other treatment
team members and avoid unnecessary treatments, while others
remain silent. Some will experience physical and psychological
symptoms. Physical symptoms due to moral distress have been
reported as palpitations, headaches, sleep disturbances, and
changes in bodily functions. Psychological consequences are
seen in the form of feelings of imbalance, low self-esteem,
guilt, regret, anxiety, hopelessness, lack of energy, emotional
exhaustion, withdrawal from family and friends, and deep
sorrow (10,11).

Corel’s theory proposes a model of moral distress in which, if a
person has the moral courage to do the right thing, he/she will
experience moral discomfort. Moral distress has different effects
on nurses, patients, and health systems, and its consequences
are important: in nurses, it causes them to leave the profession,
and to experience isolation and burnout; when patients are faced
with loss of quality of care and lack of patient protection, their
irritation and discomfort will increase. Finally, organizations
also suffer from the effects of this problem and are faced with
heavy costs because of the loss of staff and difficulty recruiting
new staff, which leads to decreases in quality of care and lack
of patient satisfaction, which can endanger their professional
reputation (12,13). The results of Fernandez-Parsons et al.” (14)
study at emergency sectors of hospitals in California, America
demonstrated low intensity of moral distress (14), while Ohnishi
et al. (15) study in Japan’s public hospitals showed high levels
of moral distress. In the nursing community of [Country name],
like other communities, moral distress is alarmingly high, and
among the special sectors, emergency and ICU have a high degree
of distress (16). In these sectors, moral distress in nurses occurs
because of the special conditions of patients and the emergency
status of medical operations (Diagnosis-Treatment), and nurses
are exposed to moral distress more than in other sectors. Studies
suggest that nurses experience different levels of moral distress
(17). Beikmoradi et al. (18) in a cross sectional study conducted on
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163 nurses working in intensive care units and medical training
centers, reported a high level of moral distress. Ebrahimi and
colleagues, in a descriptive-analytic study on 418 nurses working
in teaching and medical hospitals, reported a moderate to high
level of moral distress, and concluded that among personal
features, job status and educational level were significantly
associated with moral distress (19). Ameri et al. (5) reported high
levels of moral distress and reported significant correlations
between nurses’ age, experience, and type of employment, and
the intensity of moral distress.

The study of moral distress in emergency nurses is important,
because the emergency room is where transfer of ill patients
from pre-hospital emergency medical centers occurs, while
on the other hand, nurses bear the task of stabilizing the vital
signs of patients entering the clinical, special, and operation
departments of the hospital and other hospitals. In addition,
the sector is faced with a host of outpatients who for various
reasons, have chosen emergency treatment and who expect to
receive timely and high-quality services (20,21). Although in
recent years, moral distress experienced by nurses in different
parts has received attention, no study on this issue in relation to
moral distress has been conducted in. Therefore, this study has
been designed and implemented to investigate moral distress
and related factors in the emergency departments and medical
educational centers in.

Materials and Methods

This is a cross-sectional study (with a descriptive-analytic
approach) that was conducted with 192 nurses working in
emergency departments and training centers in. Hundred and
eighty nurses were enrolled after providing informed consent
via the census method. A total of 12 participants were excluded
because of the exclusion criteria, no-filling, sickness, and
maternity leave. The researcher referred to units in the morning,
afternoon and evening shifts and data were collected at the
beginning, about work purposes, confidential boxes, inclusion
and exclusion criteria (experience of less than one year, maternity
leave, sickness more than a month, and students), and then by
identifying target nursing staff, explanation about the purpose
of the work (defined subject and scoring), and data safe boxes
(reason: the secrecy and lack of accountability of colleagues in
questionnaires), and if these people agreed to complete the
informed consent form.

Data collection tools included a two-part questionnaire, which
consisted of a standardized questionnaire to measure moral
distress scale and its related factors. The scale showed acceptable
validity and reliability according to Razzaghi Kashani et al. (16).
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The related factors questionnaire comprised three areas of
demographic, occupational-social, and organizational factors,
and included 18 questions about the subjects (age, gender,
marital status, level of education, experience, position, income,
employment status, interaction between physicians and nurses,
the interaction between nurses, supporting one’s parents and
wife or not, hospital management support, job promotion
opportunities, Job security, arrangements for continuing
education, further education barriers, and stress and tension).

The Jamitoon moral distress scale is the first scale assessing
moral distress in the community of nurses. This questionnaire
consists of 30 questions in three areas, including ignoring the
patient (Cronbach’s alpha of 0.92) with 16 questions, patient’s
decision-making power (Cronbach’s alpha 0.86) with 8 questions,
and professional and functional competence (Cronbach’s alpha
of 0.79) with 6 questions. The scale measures the amount of
moral distress that nurses experience in specific locations and
conditions. The scoring of this tool uses a 7-point Likert format
ranging from very low levels of moral distress to very high. In
the questionnaire, it was stated that, if a respondent had not
had any experience of a specific ethical problem, they should
leave that item blank, and if they had faced an ethical problem,
to rate it on a scale ranging from the lowest (1) to the highest
(7). The range of the score of each area is from 1 to 7, and the
total score of the questionnaire is also between 1 and 7; a total
average score closer to 7 indicates higher moral distress, while
a total average score closer to 1 indicates lower moral distress.
The response variable used in this study was that a score less
than the average was considered to indicate low moral distress
and a score above average was considered to indicate high moral
distress (m=4.93). The scientific validity and reliability of the
moral distress measurement tool was measured by Dr. Razzaghi
Kashani et al. (16) in 2008, who determined this using Cronbach’s
alpha of 86% and a re-test.

Guilan University of Medical Sciences Institutional Review Board
approved this study, in accordance to Helsinki Declaration
(approval number: IRBGUMS29308264).

Statistical Analysis

Data were analyzed using SPSS 17 software; descriptive statistics
(percent) and means (standard deviation) were calculated, and
the relationships between specific factors and moral distress
ratings were examined using inferential statistical tests (t-test
and ANOVA) considering p<0.05.

Results

In this study, 180 of 192 nurses completed the questionnaires;
93.9% (169 people) of respondents were female, and 5% (9 people)

Table 1. Distribution of demographic and occupational - social
characteristics of participants

Characteristics (n=180) n %
22-28 78 43.3
Age (years) 29-35 54 30
>35 48 26.7
Marital status Singlg 80 144
Married 96 53.3
Associate degree 2 1.1
Educational status Bachelor 174 96.7
Master 4 2.2
Employed 48 26.7
Type of employment Long term contract 43 239
Short term contract 38 20.6
Formal obligation 50 27.8
1-7 95 52.8
Work experience (years) 8-14 37 20.5
>14 48 26.7
Clinical position H(?aq nare 2 >
Clinical nurse 170 94.4

Table 2. Estimated regression coefficients of effective factors
(organizational factors) and rating of moral distress according
to logistic model of listening-reading method

. . @
Variable § SE p value  Odds ratio m m
Education 305 0471 0032 1443 1.032  2.018
obstacle

Cl: Confidence interval

were male. The mean age and standard deviation of the subjects
were 30.93£6.20 and average and SD of work experience was
6.60£5.05. Regarding marital status, 4.44% (80 cases) of nurses
were single and 35.3% (96 cases) were married. Thirty percent of
respondents were employed in Poursina Hospital, 20% in Razi,
1.16% in Heshmat, 7.8% in Velaayat, 1.1% in Alzahra, 6.7% in Amir-
Al-Momenin, 8.9% in Shafa, and 9.4% in Hefdah-e-Shahrivar. In
terms of education, 1.1% of those surveyed were technicians,
96.7% were experts, and 2.2% had an MSc in nursing. In terms
of employment status, 26.7% were in formal employment,
23.9% were in treaty employment, and 27.8% were employed on
a contract basis for a plan. In terms of position, 5% were head
nurses, 94.4% were nurses, and 0.6% gave no response. Among
those surveyed in October or November, 3 people had maternity
leave, 2 had exclusions, 4 people were employed less than 1 year,
and 3 people were uncooperative.

According to the study, the average moral distress in nurses was
4.9341.08. Thus, high moral distress was reported. Heshmat
hospital emergency department indicated the highest level of
moral distress with a mean (standard deviation) of 5.20+1.30 and
emergency department of Hefdah-Shahrivar Hospital indicated
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the lowest with a mean (standard deviation) of 4.57+1.27.
Among the areas of moral distress, professional and functional
competence was assigned the highest rating with an average
of 5.21+1.17. In this context, according to the nurses, the item
“During care and treatment in unsafe conditions” with a rating
of 5.55 and the item “Working in conditions in which, due to lack
of nurses, insufficient care for the patient is done” with a rating
of 5.49 showed the highest moral distress scores. For ignoring
the patient, the item “providing better care for rich patients”
with a rating of 4.28, while for patient’s decision-making power,
the item “avoids taking oral medication” with a rating of 4.37
showed the lowest moral distress scores in nurses.

Among the relevant factors, organizational factors such as
barriers to further education (p=0.04) and stress (p=0.49) had
significant relationships with nurses’ moral distress. Nurses who
applied effective stress combating strategies, had less distress
than others. The regression coefficient of factors related to moral
distress based on logistic regression model using imported Beck
shows that among the factors related to moral distress with a
significance level of p=0.25, only education barriers remained
significant in the final model, so that by increasing education
barriers, the chances of creating moral distress were almost 1.5
times higher. Additionally, personal factors with variables of age,
gender, etc., and occupational-social factors with variables of
scientific interaction between nurses, family support, etc., had
no significant statistical relationships with intensity of moral
distress.

The results showed that the education barriers variable (p=0.032)
significantly predicted nurses’ moral distress. The direction of
this impact is positive, and the results show that nurses’ moral
distress increases with increasing education barriers and the
chance of creating moral distress in nurses increases almost 1.5
times (odds ratio=1.443).

Discussion

The results of this study show that nurses experience high
average rates of moral distress. The results of this part of the
study are comparable with other studies in this area. Abbaszadeh
et al. (7) conducted a study in 2012 and reported high rates of
moral distress (5.041) in nurses working in educational and
health centers of. A study conducted in 2013 by Ameri et al.
(22) reported high moral distress levels in nurses working in the
oncology sector (2.13 of 4), which is consistent with the results
of this study. However, a study by Fernandez-Parsons et al. (14)
conducted in 2013 reported low levels of moral distress in the
emergency department that does not match with the results
of this study. This contradiction could be due to differences in
the tools used, that is, differences in the type of wording and
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scoring method of each tool. Furthermore, nurses are faced
daily with critical decisions about patients, and considering the
definition of moral distress, which is an inner experience and
its causes, relates to some inner individual features, and these
characteristics are the basis of ones’ willingness or unwillingness
to solve ethical problems (23). Therefore, it seems that unique
individual characteristics (personality, experience, and skills)
of each sample may have caused contradictions in the moral
distress for research units.

In the realm of moral distress, professional and functional
competence of patients was associated with high moral distress.
In this context, the items “Working in unsafe conditions because
of lack of nurses” and “Working in a situation where due to the
lack of nurses, there is inadequate care for the patients” had the
highest ratings. The results of this study were consistent with
the findings of Abbaszadeh et al (7) and co-workers about moral
distress in nurses working in teaching hospitals in, while they
were inconsistent with the study of Ameri et al. (22) and Allari et
al. (24) concerning moral distress among nurses in Jordan and its
relation to moral atmosphere. Perhaps considering the fact that
half of the research units working in the emergency department
are in a plan and contractual, it seems that employing nurses
with low skills and experience caused the highest moral distress
in nurses. Therefore, the lower the functional-professional
competence, the higher the moral distress in nurses.

In this study, social-occupational and individual factors were
not significantly associated with the intensity of moral distress.
The results were different from those of Beikmoradi et al. (18)
results that used MDS tools revised by Haamrik (18). This could
be because of differences in study tools, and also because of
differences in the environment investigated.

In logistic regression analysis, the only significant variable was
education barriers, so it can be argued that education barriers
are the most powerful predictor of moral distress in nurses, which
means that increased education barriers cause nurses more moral
distress. de Veer et al. (25) showed there are no predictor factors
for moral distress in the daily performance in nurses. Evaluation
with different tools may cause different results. Furthermore,
given that there are more young people and novice nurses in
the emergency department and they are interested in continuing
their education, that they find education barriers stressful should
be considered by corporate executives.

Conclusion

Intensity of moral distress in the emergency department nurses
was evaluated to occur at a high level. Considering the outcome
and impact of moral distress on nurses and hospital attendants
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and of subsequently dealing with it, creating areas of reduced
moral distress should be considered for patients, special distress
workshops for nurses should be held, and special courses taught
to reduce moral distress in the nursing community. Given that
moral distress was not significantly associated with individual
factors, a plan of in-service distress measurement may be
helpful. In the present study, nurses who must endure stress and
tension in the workplace had high distress, which could indicate
a lack of awareness of methods of controlling moral distress.
Therefore, teaching strategies for dealing with moral distress
can be very helpful. Given that the highest moral distress was
expressed in the condition of shortages of nurses for patient care,
planning to increase the number of nurses in hospital wards
is required. The amount of moral distress in the professional-
functional competence area is high. Therefore, planning to
create professional-functional competency of nurses appears
necessary. Considering that education barriers were one of the
strong factors in creating moral distress, creating a learning
environment in hospitals should be considered.
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Abstract

Aim: To evaluate differences between cultivated and wild mushroom poisoning in terms of clinical characteristics, laboratory findings, and
complications. We also aimed to determine the differences among patients in regard to presence of complications.

Materials and Methods: We evaluated adults who were diagnosed with mushroom poisoning at Konya Training and Research Hospital in
a 4-year period between January 2014 and December 2017. The following characteristics of patients were recorded: Age, sex, complaints,
time until hospital admittance, time until symptom onset, mushroom source, any interventions until patient arrived to the hospital,
laboratory findings, complications like acute renal failure, neurotoxicity, rhabdomyolysis, cardiotoxicity and mortality, length of stay (LoS)
at hospital, and patient discharge status. All analyses were performed on SPSS v21. Kolmogorov-Smirnov test was used to determine
normality of distribution. Continuous variables were analyzed with the Mann-Whitney U test and described as median (minimum-
maximum). Categorical variables were analyzed with chi-square test and described as frequency (percentage). The relationships between
continuous variables were determined by calculating Spearman correlation coefficients.

Results: We included 168 patients (79 males and 89 females) in our study. The mean age was 46.66118.66 years. The cause of poisoning
was cultivated mushrooms for 57 (33.9%) patients and wild mushrooms for 111 (66.1%) patients. It was found that patients in the wild
mushroom group were older than the patients in the cultivated mushroom group (p=0.006). Cultivated mushrooms were largely consumed
by patients who live in metropolitan areas (p<0.001). Patients who consumed wild mushrooms had higher troponin levels (p=0.017), lower
base excess values (0.032) and longer LoS at hospital (p=0.029). Although the sociodemographic studies of mushroom poisoning have been
made numerously, this is the first study to draw attention to fact that it may also occur with cultured fungi.

Conclusion: Due to the climatic conditions in the area where our study has been conducted, frequent referrals to our institution occur with
mushroom poisoning particularly in spring season. However, even in cultivated mushrooms, which are thought to be harmless, poisoning
cases may also be observed that are usually seen with the wild fungi. Even in cases of cultured mushroom poisoning, symptoms may
develop early and more serious complications may arise.

Keywords: Cultivated mushroom poisoning, wild mushroom poisoning, laboratory findings, clinical characteristics, complication

Introduction species, also known as the death cap; which is followed by the

gyromitra (now grouped in the Discinaceae family) group (3).
Mushroom poisoning (MP) is an important cause of poisoning  The severity of MP ranges from mild food-poisoning symptoms
worldwide. Around 100 mushroom species are known to be to serious life-threatening cases (4). Due to the number of
poisonous to humans while 20 species contain lethal toxins (1,2).  unreported cases, the symptomatic similarity with other food
Most deadly poisonings are caused by the amanita phalloides poisonings, and the relatively low number of serious cases that
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require medical attention; determining the overall incidence of
MP is difficult and usually requires a patient history indicating
the consumption of mushrooms. As such, the incidence of MP
is also unclear in Turkey (3). Another important point is that,
although MP due to the foraging of mushrooms is much more
frequent, commercially obtained mushrooms have been shown
to cause poisonings in up to 5-7% of cases (5-7).

The clinical manifestation of MP may range from simple
gastroenteritis to serious psychological effects, fatal liver and
kidney failure (8). There are many factors that determine the
severity of MP. Season, ingested amount, mushroom type,
and preparation of the mushroom are some of these factors.
As previously stated, patient history is very important in the
diagnosis and care of MP. Identifying the type of mushroom
is also important in some regions in which mushrooms that
contain lethal toxins are endemic (9).

MP is categorized according to the time of symptom onset: Early
onset (<6 hours), late onset (6-24 hours) and delayed onset
(>24 hours). Early onset poisoning usually presents with Gl and
allergic symptoms and less commonly neurotoxic symptoms.
Late onset poisoning presents with hepatotoxic and nephrotoxic
symptoms and erythromelalgia syndrome. Delayed onset
presents with hepatotoxic, nephrotoxic, delayed neurotoxic and
rhabdomyolytic symptoms (10). The diagnosis and treatment
of MP cases are based on patient history, clinical manifestation
(including category), laboratory findings and identification of the
responsible mushroom.

Early diagnosis and treatment are the most important factors
that affect morbidity and mortality in MP. Although specific
approaches in regard to mushroom type exist; treatment of
MP is largely supportive even if the mushroom is identified.
Treatment options include; activated charcoal, hemodialysis,
hemoperfusion, hemofiltration, supplementation of fluid-
electrolytes, symptomatic treatment, antiemetics, silibinin,
N-acetylcysteine, pyridoxine, benzodiazepines, aspirin, nicotinic
acid, and high dose penicillin (6,10-18). The use of penicillin in
most MP cases is currently being disputed (19); however, it is still
a popular treatment option.

Our aim was to evaluate the clinical characteristics, laboratory
findings and complications of wild and cultivated mushroom
poisonings. In cultured mushroom poisoning, symptoms were
developing earlier than wild fungi poisoning. We also observed
that the incidence of serious complications such as acute renal
failure and cardiotoxicity was higher in cultured mushroom
poisoning. Acute renal failure developed in 22 and (37.2%),
cardiotoxicity in 3 of 59 patients (5.08%) who were poisoned by
cultured mushroom.

Materials and Methods

The study was a retrospective evaluation of patients, admitted
to Konya Training and Research Hospital between 01 January
2014 and 31 December-2017 who were diagnosed with MP.
Patient inclusion criteria were: (1) Being older than 18 years
of age, (2) accepting treatment from our clinic, (3) remaining
at our clinic until their results were obtained or the end of
treatment. Twenty-one patients were excluded from the study;
8 due to being younger than 18, 7 due to refusal of treatment,
and 6 due to leaving the hospital while primary care/treatment
was continuing (these 6 patients did not inform that they were
leaving and did not fill an AMA form; thus they were not included
in the study. Whereas patients who had sufficient data and later
had filled an AMA form were included in the final evaluation). A
final total of 168 patients were included in the study.

Local ethics committee approval was obtained at 28 March
2017/985 from University of Necmettin Erbakan and the Helsinki
declaration and good clinical practice guidelines were followed
for the entirety of the study.

The following characteristics of patients were recorded: Age, sex,
complaints, time until hospital admittance, time until symptom
onset, mushroom source, any interventions until patient arrived
to the hospital, laboratory findings, complications, length of
stay (LoS) at hospital, and patient discharge status. The following
conditions were accepted as complications: Acute renal failure,
neurotoxicity, cardiotoxicity, rhabdomyolysis. The patients
were asked about the features of mushroom. Data from the
patients who have information about the mushroom species
were recorded. If the patient didn’t have information about the
mushroom species, they were asked about the shape and the
source of mushrooms. The mushrooms with a pale cap and stalk
are accepted as cultivated mushroom.

Statistical Analysis

All analyses were performed on SPSS v21. Kolmogorov-
Smirnov test was used to determine normality of distribution.
Continuous variables were analyzed with the Mann-Whitney U
test and described as median (minimum-maximum). Categorical
variables were analyzed with chi-square test and described as
frequency (percentage). The relationships between continuous
variables were determined by calculating Spearman correlation
coefficients.

Results

We included 168 patients (79 males and 89 females) in our study.
The mean age was 46.66+18.66 years. The cause of poisoning
was cultivated mushrooms for 57 (33.9%) patients and wild
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Table 1. Patients’ Demographics and characteristics regarding source of consumed mushroom

Wild mushroom (n=111) Cultivated mushroom (n=57) p
Age 47 (17-88) 33 (18-79) 0.006*
Gender
Female 60 (54.1%) 29 (50.9%)
Male 51 (45.9%) 28 (49.1%) 0.820
Location
Rural 37 (33.3%) 4 (7.0%)

<0.001**

Urban 74 (67.7%) 53 (93.0%)
Educational status
Primary school and below 53 (47.7%) 18 (31.6%)
Secondary school 11 (9.9%) 7 (12.3%) 0.132
High school and above 47 (42.3%) 32 (56.1%)
Complications 55 (49.5%) 29 (50.9%) 1.000
Discharge
After full recovery 102 (91.9%) 52 (91.2%) 1000
Patient request (AMA) 9 (8.1%) 5 (8.8%)
Time of symptom onset (hours) 4 (0-96) 4 (0-24) 0.675
Systolic blood pressure 120 (100-170) 120 (100-145) 0.370
Diastolic blood pressure 70 (45-100) 70 (64-90) 0.699
Pulse (BPM) 78 (65-115) 79 (65-92) 0.168
Urea 29 (12-63) 27 (10-59) 0.083
Creatinine 0.77 (0.50-1.24) 0.80 (0.44-1.48) 0.283
AST 22 (7-718) 23 (12-88) 0377
ALT 17 (9-860) 19 (7-79) 0.303
Direct bilirubin 0.10 (0.01-0.40) 0.10 (0.03-0.40) 0.401
Indirect bilirubin 0.4 (0.1-1.6) 0.4(0.1-2.9) 0.458
INR 0.9 (0.8-1.9) 1(0.8-1.5) 0.071
Troponin 0.04 (0-0.73) 0.04 (0-0.09) 0.017*
K 93 (12-2166) 89.5 (1-725) 0.734
CK-MB 1.8 (0-91) 1(0 - 54) 0.066
pH 7.39 (7.28-7.52) 7.39 (7.32-7.47) 0.792
HCO, 23.05 (16.0-32.0) 23.8(14.3-28.3) 0.098
Lactate 1.2 (0.13-12.70) 1.5(0.6-10.7) 0.201
Base excess -0.7 (-10-6.6) -0.05 (-12.2-3) 0.032*
LoS at hospital (days) 2(0-13) 1(0-6) 0.029*

Data given as median (minimum - maximum) or frequency (percentage)

LoS: Length of stay

mushrooms for 111 cases (66.1%). It was found that patients in
the wild mushroom group were older than the patients in the
cultivated mushroom group (p=0.006). Cultivated mushrooms
were largely consumed by patients who live in metropolitan
areas (p<0.001). Patients who consumed wild mushrooms had
higher troponin levels (p=0.017), lower base excess values (0.032)
and longer LoS at hospital (p=0.029) (Table 1). Fifty-five (49.5%)
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patients in the wild mushroom group, and 29 (50.9%) patients
in the cultivated mushroom group developed complications.
Complications were more frequent in patients who lived in
urban and metropolitan areas than those who lived in rural
areas (p<0.001), and in patients with higher educational status
(p=0.002). Symptoms were seen earlier in patients who had
complications than those who had not (p=0.001). Patients with
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Table 2. Patients’ demographics and characteristics regarding complications

Complications

Absent (n=84) Present (n=84) p

Age 41.5(17-88) 38.5 (18-81) 0.105
Gender
Female 41 (48.8%) 48 (57.1%)
Male 43 (51.2%) 36 (42.9%) 0.5
Location
Rural 34 (40.5%) 7 (8.3%)

<0.001**
Urban 50 (59.5%) 77 (91.7%)
Educational status
Primary school and below 44 (52.4%) 27 (32.1%)
Secondary school 3 (3.6%) 15 (17.9%) 0.002*
High school and above 37 (44.0%) 42 (50.0%)
Discharge
After full recovery 79 (94.0%) 75 (89.3%) 0.402
Patient request (AMA) 5 (6.0%) 9(10.7%)
Time of symptom onset (hours) 4.5(0.5-72) 3(0-96) 0.001**
Systolic blood pressure 116.5 (105-170) 120 (100-170) 0.702
Diastolic blood pressure 70 (45-100) 70 (60-100) 0.181
Pulse (BPM) 75 (65-95) 79.5 (65-115) 0.008
Urea 29.5 (10-63) 28 (10-62) 0.044*
Creatinine 0.8 (0.50-1.48) 0.79 (0.44-1.48) 0.762
AST 22 (7-76) 23.5(7-718) 0.083
ALT 16.5 (7-92) 18.5 (9-860) 0.020*
Direct bilirubin 0.10 (0.01-0.40) 0.10 (0.03-0.40) 0.025%
Indirect bilirubin 0.4 (0.1-2.9) 0.4 (0.1-1.4) 0.914
INR 1(0.8-1.5) 1(0.8-1.9) 0.916
Troponin 0.04 (0-0.4) 0.04 (0-0.73) 0.816
K 97 (1-725) 87.5 (33-2166) 0.744
CK-MB 10 (0-91) 1(0-27) <0.0071%*
pH 7.38(7.28-7.52) 7.39 (7.3-7.48) 0.443
HCO, 23.7 (14.3-29.4) 23 (17-32) 0.106
Lactate 1.4(0.13-12.7) 1.2(0.6-12) 0.267
Base excess -0.5(-12.2-3.6) -0.3 (-9-6.6) 0.826
LoS at hospital (days) 2 (0-4) 0 (0-13) <0.001**

Data given as median (minimum - maximum) or frequency (percentage)

LoS: Length of stay, INR: International normalized ratio, ALT: Alanine transaminase, AST: Aspartate aminotransferase

complications had lower urea (p=0.044) and CK-MB (p<0.001)
values while they had higher ALT (p=0.020) and direct bilirubin
(p=0.025) values. Hospitalization time (LoS) were longer for
patients without complications (p<0.001) (Table 2). There was
a positive moderate correlation between the time interval
until symptom onset and hospitalization (LoS) time (r=0.416;

p<0.001) and also a positive weak correlation between age and
hospitalization (LoS) time (r=0.239; p=0.003).

Discussion

Although determining the incidence of MP through retrospective
studies has various limitations, we believe that overall MP
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incidence is lower in our area than other parts of our country.
There was no death due to MP in our study. We found that
cultivated mushrooms were mostly consumed by patients in the
metropolitan area. Patients who consumed wild mushrooms had
higher troponin levels, lower base excess values, and longer LoS
at hospital. Furthermore, patients who had complications had
higher ALT and bilirubin levels while they were surprisingly found
to have lower urea and CK-MB values, earlier symptom onset,
and shorter LoS at hospital. We also identified various results of
which some could be compared with available literature and
some that could not.

Due to the regional differences of fungi population and
poisonousness, we aimed to assess domestic reports to evaluate
MP incidence in Turkey and found that, in 2008 a total of 1210
MP cases were reported to the national poisoning center, which
represented 43.54% of all poisonings from food sources (20).
However, epidemiologic and clinical studies of MP in Turkey
are limited to single-center studies which only represent local
poisoning cases. Five major single-center Turkish studies
cumulatively including a total of 1411 patients reported a total
of 26 deaths (1.8%) due to MP (3,6,7,21,22) which is comparable
to various studies (18) but lower than studies which include
patients poisoned with amanita phalloides (23,24). Reports from
other countries and regions such as the United States and Europe
estimate that there are around 100-200 yearly fatalities due to
MP (25,26). A study by Yamaura (27), reported a total of 1920
cases and 10 deaths between 2001-2010 in Japan. In our study
we did not observe any death due to MP, which may be explained
by the relatively low rate of wild MP cases, fast arrival at hospital,
prompt treatment, and low rate of serious complications.

Various domestic studies (6,7) and a report from the Food and
Agriculture Organization (FAO) of the United Nations (5) show
that cultivated mushrooms represent 5-7% of MP cases; which is
an important finding when cultivated mushrooms are accepted
as ‘safe’ by the general population. We report a very high rate
(n=57, 33.9%) of cultivated MP in our study. This rate may be
explained by the unfavorable climate for mushrooms and the
unpopularity of mushroom foraging in our region, which may
have increased the proportion of cultivated MP cases. Some
studies from Turkey report rates of MP due to foraging close
to 100%, while others report poisonings from commercial
mushrooms in up to 12% of their cases (21). Analysis of cases
based on the source of mushrooms (wild or cultivated) showed
that cultivated mushrooms were the main source of poisoning
in patients from the metropolitan area. We also found that
troponin levels, base excess and LoS at hospital were lower in
the cultivated mushroom group. To our knowledge, our rate is
the highest reported rate of MP due to cultivated mushrooms
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in Turkey. This limits the feasibility of comparing findings with
other studies in this matter.

The clinical course of MP is usually based on the type of
mushroom, which is directly related to the onset time of
symptoms. Early onset shows better prognosis while patients
with late and delayed onset show poor prognosis (6,7,28,29). In
our study, when patients were grouped in regard to development
of complications, we found that complications were more
frequent in patients who lived in urban and metropolitan areas
compared to rural areas. Patients with complications had higher
ALT and direct bilirubin levels as expected. However, we also
found that patients with complications had earlier onset, shorter
LoS at hospital, lower urea and CK-MB values in comparison to
patients without complications. This is a surprising finding which
is contrary to the literature (1,3,9,21) may simply be explained
by incorrect patient history. However, another explanation
may lie in our definition of complication; which included mild
conditions, thus our statistics may have been affected. In the
light of these findings, we believe that complications are not rare
in cultivated MP and also, it may be plausible to suggest that
mild complications do not affect prognosis in MP. Our findings
and our conclusion requires further studies and explanations
which may be obtained by analysis of complications separately.

There are several strengths of our study. Firstly, we have a large
group of patients due to our center being a major hospital in
area; secondly, our study evaluated patients based on the source
of mushroom and the presence of complications, rather than the
more common “demographic-descriptive” assessment. Finally,
our study showed that the laboratory findings of these clinically
indistinguishable conditions were also similar. There are also
limitations to our study. Firstly, we did not identify mushroom
species; however, although identification of mushroom is helpful
in treatment, it is not an absolute requirement for the effective
management of MP (8). We did not evaluate the effect of season
on MP which has been shown to be an important factor in
various studies (6,30); however, we were interested in identifying
the differences in terms of mushroom source and complications;
thus evaluating seasonal effects were not necessary. Secondly,
we did not separate mild and severe complications which may
explain our results that were in contrast with the literature.
Finally, the retrospective nature of the study is also a limitation.

Conclusion

In conclusion, we suggest that educational measures should be
taken to instruct the general public -not only about the risks of
mushroom foraging- but also about precautions that should
be taken in the preparation and consumption of cultivated
mushrooms. We also want to remind clinicians that the most
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important step in the approach to MP is identifying mushroom
ingestion from the patient history and promptly beginning
supportive treatment even if the source is cultivated mushrooms.
We believe our findings provide a new approach to complications
in MP and shed light on the differences (and similarities) between
cultivated and wild MP. Some of our findings are in contrast
with the literature; however, we believe this is largely due to
the perception and definition of mild and severe complications.
These results may be explained by future studies that separate
complications by severity.
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Abstract

Aim: About 40% of patients with trauma, experience chest related injuries. Rib fracture remains the most frequent finding in chest trauma.
Some literatures have suggested chest wall ultrasonography as a potential replacement for chest X-ray (CXR) in detecting rib fractures. The
aim of this study is to assess sensitivity and specificity of bedside ultrasonography in detecting rib fractures and related injuries.

Materials and Methods: Patients between April 2012 and April 2014 were enrolled in our prospective cross-sectional study. Then emergency
medicine specialists performed a bedside ultrasonography to detect any probable fracture and suspected injuries. We took CXRs and an
expert radiologist looked for fracture and related injuries. A chest computerized tomography scan was taken and compared with findings

of CXR and ultrasonography.

Results: Out of 360 patients, 238 met our inclusion criteria and enrolled in the study; where 222 (93.3%) were male and 16 (6.7%) were
female with the average age of 33.784+11.62 (£ standard deviation). The sensitivity and specificity of two modalities in detecting fracture,

pneumothorax, hemothorax and contusion were analyzed.

Conclusion: Our study showed that bedside ultrasonography could substitute CXR in detecting not only rib fractures but also related

comorbidities especially in minor trauma.

Keywords: Rib fracture, bedside ultrasonography, injuries, emergency physician, sensitivity, chest X-ray

Introduction

About 40% of patients with trauma experience chest related
injuries. External forces including motor vehicle collisions and
falling from height, considered as the most common causes of
the blunt trauma (1,2). Rib fracture remains the most frequent
finding in chest trauma and occurs because of the blunt trauma
in almost half of the cases (3). Rib fractures happen while direct
force applied to the sternum caused by a motor vehicle. Aging
increases likelihood of rib fractures. Higher thoracic flexibility of
children reduces the risk of fracture (1-3).

Due to semi-protected position of the upper ribs (1* to 3) and
limited range of motion of the lower ribs (9" to 12"), these ribs
are less vulnerable to the trauma. Therefore, 4™ to 9" ribs fracture
more frequently. However, upper rib fractures, accompany higher
mortality rate due to comorbid subclavian artery or vein injuries;
and lower rib fractures can increase three and four times the
rupture probability of the liver and spleen, respectively (4-7).
The more the ribs fracture, the higher the comorbidities occur.
Patients with three or more fractured ribs require hospitalization
for pain alleviation and further investigations (8,9).
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Chest X-ray (CXR) remains a beneficial and sensitive tool in
detecting rib fractures.

Bony construction and oblique view of ribs in a CXR make it easy
to detect fractures (10-13).

Some literatures have suggested chest wall ultrasonography as a
potential replacement for CXR in detecting rib fractures especially
in trauma related ones. Moreover, chest wall ultrasonography
can differentiate traumatic fractures from pathologic ones (14-
21).

A few studies have evaluated the role of ultrasonography in
finding fracture of the ribs; however, in none of them emergency
physicians have used bedside ultrasonography at emergency
departments (22-25). Moreover, small sample size in previous
studies made it crucial to perform a study with a larger sample
size.

The aim of this study is to assess sensitivity and specificity of
bedside ultrasonography in detecting rib fractures and related
injuries including pneumothorax, hemothorax and pulmonary
contusion.

Materials and Methods

Study Design

Patients who were referred to our tertiary emergency
department between April 2012 and April 2014 were enrolled
in our prospective cross-sectional study. We included all stable
patients with chest trauma who were older than 10 years
(being cooperative in localizing pain), fully conscious (Glasgow
coma scale=15) and without distracting pain (difficulty in pain
localization). After approval of ethics committee, we took written
consent form from all patients who were enrolled in the study.

We excluded patients if either they face life-threatening condition
or experience decrease in GCS. We also excluded patients without
rib fractures, patients who have more than 3 fractures and
patients with massive emphysema.

The patients were asked to localize the most excruciating area.
Then emergency medicine specialists performed a bedside
ultrasonography, using a Medison-X (South Korea) with a linear
7.5-10 mHz probe, for the localized area and surroundings in a
sitting position. This was used to detect any probable fracture
and suspected injuries such as: Pneumothorax, hemothorax
and soft tissue contusion. We used following criteria in detecting
probable fracture: Cortical discontinuity, acoustic shadow
following fracture, reverberation artifact, and local hematoma.

We took anteroposterior (AP) and lateral CXRs after stabilization
of patients. An expert radiologist who was unaware of the study

looked for the fracture and related injuries. A chest computerized
tomography (CT) scan (64-multislice), as the gold standard, was
taken and compared with findings of CXR and ultrasonography.

Data Analysis

We used SPSS-15.0 to calculated sensitivity and specificity of
CXR and ultrasonography for detection of fracture, hemothorax,
pneumothorax, and contusion.

Ethical Considerations

Ethics Committee of Iran University of Medical Sciences approved
the study before patients’ enrollment (approval number:
91/D/131/965).

Results

Out of 360 patients, 238 met our inclusion criteria and enrolled
in the study; where 222 (93.3%) were male and 16 (6.7%) were
female with the average age of 33.78+11.62 (+ standard
deviation).

Motor vehicle collisions were the most frequent cause of trauma
in 171 (71.8%) patients.

Figure 1 shows the incidence of fractures detected by CXR,
ultrasonographyand CT. Incidence of pneumothorax, hemothorax
and contusion based on diagnostic modality is shown in Table 1.

Three rib

31
Two rib

One rib

38
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90

o

10 20 30 40 50 60 70 80 90 100
Number of patients

M ChestX-Ray  mSonography  mCTScan

Figure 1. Incidence of fractures detected by chest X-ray,
ultrasonography and computerized tomography

CT: Computerized tomography

Table 1. Incidence of injuries based on diagnostic modality

Modality

CXR Ultrasonography T
Hemothorax (n) 0 17 28
Pneumothorax (n) 7 54 58
Contusion (n) 0 3 18

CXR: Chest X-ray, CT: Computerized tomography
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Table 2. Sensitivity and specificity of injuries detected on chest
X-ray and ultrasonography

Findings Sensitivity %  Specificity %
Fracture 37.2 100

OR (1=238) Hemothorax 0 100
Pneumothorax 121 100
Contusion 0 100
Fracture 93.8 100

Ultrasonography ~ Hemothorax 60.7 100

(n=238) Pneumothorax 93.1 100
Contusion 16.7 100

CXR: Chest X-ray

In addition, the sensitivity and specificity of two modalities in
detecting fracture, pneumothorax, hemothorax and contusion
were depicted in Table 2.

Discussion

In the case of thoracic injuries, when physicians suspect fracture
or related injuries, they use various imaging modalities such as:
AP and lateral CXR, chest ultrasonography and chest CT scan.

Majority of patients in our study were young male people who
were referred due to a motor vehicle collision. Most of the
detected fractures with CXR were fracture of two ribs, however
one rib fractures were the mostly detected ones using CT scan
and bedside ultrasonography. This indicates more diagnostic
value of CXR in more severe trauma. On the other hand, in less
severe trauma usage of ultrasonography or CT is more diagnostic.
Higher sensitivity rate of ultrasonography in comparison with
CXR (93.8% to 37.2%) in detecting fractures denotes superiority of
ultrasonography usage.

Moreover, better results in detecting injuries suggest advantage of
ultrasonography comparing with CXR. Nonetheless, low sensitivity
rates for detection of contusion (16.7%) and hemothorax (60.7%)
make the usage of CT scan inevitable in suspected patients.

Turk et al. (22) studied 20 patients with normal CXR. They
performed ultrasonography and found rib fractures in 18 of 20
patients. Kara et al. (24) evaluated 36 patients with chest trauma
who had no fracture in their CXRs. Surprisingly, 15 of the patients
had rib fractures.

If we consider minor trauma as a cause of these biases,
ultrasonography can significantly detect less severe trauma.

Griffith et al. (26) assessed 50 patients with both CXR and
ultrasonography. The findings are as follows: 8 fractures in 6
patients detected by CXR in comparison with 83 fractures in 39
patients detected by ultrasonography, where 4 of 83 fractures

36

were in costochondral junction and 5 of them were costal
fractures in cartilages.

Study Limitations

Different level of experience in performing ultrasonography was
one of our study’s limitations, which several one-day workshops
were held to minimize the dissimilarity.

Low injury severity was another limitation of our study. It is
unclear what impact, if any, multiple fractures on the same rib or
adjacent ribs would have on the sensitivity of this mode. We also
excluded patients with emphysema. Subcutaneous emphysema
can lead to a poor sonographic view.

Conclusion

Our study showed that bedside ultrasonography could
substitute CXR in detecting not only rib fractures but also related
comorbidities. Moreover, higher sensitivity in fractures with less
severe trauma makes ultrasonography a valuable screening
method in survey of patients injured with minor trauma.
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Abstract

Aim: This study aimed to analyze the relationship between platelet, mean platelet volume, C-reactive protein and mortality in ischemic
stroke patients who admitted to Okmeydani Training and Research Hospital Emergency Department with cerebrovascular disease between
January 2016 and July 2016. The most common encountered neurological disease is cerebrovascular diseases. Of the cerebrovascular
diseases, ischemic stroke has a major importance due to its high mortality and morbidity. Ischemic stroke is the third leading reason of
death in the world.

Materials and Methods: This study is a retrospective study and covers 322 patients who admitted to our emergency department with
cerebrovascular disease between January 2016 and July 2016.

Results: Patient information system was searched as covering the study period. Information of age, sex, platelet, mean platelet volume
and C-reactive protein levels at first admission were recorded. Obtained data were recorded in study form. With our analysis we detected
meaningful relation between the higher age, higher C-reactive protein levels and mortality in ischemic stroke patients. Study was performed
with 322 patients in Okmeydani Training and Research Hospital between January 2016 and July 2016. Quantitative data was reported as
average + standard deviation, categorical data was reported as number or percentage. In all statistical analysis p<0.05 was accepted as
statistically meaningful difference. SPSS 10.0 for Windows was used for statistical analysis.

Conclusion: In our study, we detected meaningful relation between the higher age, higher C-reactive protein levels and mortality in

DOI: 10.4274/eajem.galenos.2017.46220
Eurasian ] Emerg Med. 2019;18(1): 38-42

ischemic stroke patients similar to the literature.

Keywords: Stroke, platelet, mean platelet volume, CRP, mortality

Introduction

Stroke is defined by the World Health Organization as a clinical
syndrome consisting of rapidly developing clinical signs of focal
disturbance of cerebral function due to disturbed cerebral blood
flow, lasting more than 24 hours with no apparent cause other
than a vascular origin. Ischemic stroke is the most common type
of stroke in the whole world (1,2). Eighty-eighty five percent of
stroke cases are with ischemic origin and 10-15% of them are
hemorrhagic (1).

Acute stroke is still the 3" most common reason of mortality and
morbidity after heart diseases and malignancy (2,3). Furthermore,

it causes economic and physicosocial outcomes that affects
individuals, families and communities. For this particular reasons,
prevention and treatment of stroke is an important public health
problem.

Risk factors of ischemic cerebral vascular diseases like diabetes
mellitus, hypertension, atrial fibrillation, smoking, coronary artery
diseases are well defined by too many international multicentric
researches (4 although the risk factors for acute ischemic stroke
have been extensively studied, there is no definitive study related
to the increased risk when these factors are present together.
When we look at patients with ischemic stroke, majority is
observed to have multiple chronic diseases and advanced age.
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In recent years, C-reactive protein (CRP) has become established
as a risk factor for cerebrovascular disease. Increased levels of
CRP relevant to poor prognosis, and it has been suggested that
measurement of CRP, in addition to traditional risk factors, may
improve our ability to predict ischemic stroke outcome.

In this study we aimed to analyze the relationship between
platelet, mean platelet volume, C-reactive protein and mortality
in ischemic stroke patients who admitted to Okmeydani
Training and Research Hospital Emergency Department with
cerebrovascular disease between January 2016 and July 2016.

Materials and Methods

Patients admitted to Okmeydani Training and Research Hospital
emergency department between January 2016 and July 2016
who has one of the 163, 164, 165, 166, 167, 168, 169 and G46
diagnoses codes according to ICD-10 medical coding system were
included in this retrospective study. Approval was obtained from
the Institutional Ethics Board before starting the study.

Hospital electronic medical record system and hospital archive
files was used to get information about patients’ records. All
patients older than 16 years of age and diagnosed and coded to
ICD-10 system with ischemic stroke are included to study.

Patients with diagnoses of hemorragic infarct were excluded.
Also patients with under age of 16 and whose medical follow up
records were unabled to observe after discharging from hospital
were exculeded.

Under these certain criterias, included patients were grouped
according to their age, sex, platelet values, mean platelet volume
values and CRP values.

Statistical Analysis

Statistical analysis was performed by using SPSS 22 for Windows
(IBM Corp). The normality of distribution was assessed with
Shapiro Wilks test. To compare groups, the Mann-Whitney U test
was used for analysis of non-parametric continuous variables.
The Pearson correlation test was used for the detection of
correlation between quantitative variables. Chi square test
was used for the detection of correlation between qualitative
variables. The cut-off values of parameters were identified using
the analysis of receiver operating characteristic (ROC) curves for
the differentiation of groups. For all statistical tests performed,
p<0.05 was considered to be statistically significant.

Results

For the time period of our study retrospectively analyzed data,
between the age of 16 and 104, 322 patients were admitted to

our emergency department with diagnosis of acute ischemic
stroke and included to our study according to inclusion criterias.

One hundred forty (43.5%) of our patients were female and 182
(56.5%) of them were male. Median age value calculated as
70 and mean value was 66.6£15.1. Median platelet value was
288.000 and 87% of patients’ platelet results were recorded as
normal, 5.6% as low and 7.4% as high. Mean platelet volume
recorded as normal with 97.5% of all patients and as high with
2.5% of them. 50.6% of CRP value were high and 49.4% of them
were normal (Table 1).

Patients ended up with exitus were significantly older than alive
patients group (p<0.05). Median age value of alive patients
group was 67 and exitus patients group was 77.5.

There were no significant relationship between exitus and alive
patients group according to their gender. Forty three point eight
percent of alive patients group were female and 56.3% of them
were male. Forty one point two percent 41.2% of exitus patients
group were female and 58.8% of them were male (Table 2).

There is no significant diffirence of platelet and mean platelet
volume values between exitus and alive patients groups (Table
3,4).

Exitus patients group had significantly higher values of C-reactive
protein than alive patients group (p<0.05). Alive group had a
median CRP values of 5.5 and exitus group had 14.7. Seventy
three point five percent of exitus patients C-reactive protein
values were recorded as high (Table 5).

Discussion

Age is the most important risk factor of all. Incidence of stroke
increases twice for every decade after the age of 55. Risk of stroke
increases by the patients age. In several studies mean value of
stroke patients ages were analyzed. It is found 70£11 by Yoneda
et al. (5), 65.3+8.2 by Reganon et al. (6), 64%3 by Williams et al.
(7), 63.5+13.6 by Hakbilir et al. (8), and 68.6=14.6 by Girger at
al. (9) Our study supported these numbers with mean age value
of 66.6+15.1.

A study made by Bonita et al. (10) showed that mortality rates
of stroke are higher in males than females and females had
better prognosis than males. A study made by Redfors et al., (11)
pointed that male patients are significantly more likely to have
stroke than females. Besides these studies McCullough et al. (12)
found that older female stroke patients had higher mortality
and morbidity than males due to decreased hormon levels. In
our study we had 56.5% of male and 43.5% of female patients
coherent with literature. It had no significant difference between
gender in our study.
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Table 1. Relationship between age, C-reactive protein, platelet, mean platelet volume, gender and ischemic stroke

Minimum-Maximum Median Mean % SD/n-%
Age 16.0 - 104.0 70 68.0 + 14.4
16-30 5 1.1%
31-45 34 7.6%
46-60 74 16.5%
Age
61-75 183 40.8%
76-90 146 32.6%
>90 6 1.3%
Female 209 46.7%
Gender
Male 239 53.3%
PLT 27.0 - 887.0 238 2529 + 87.4
Low 25 5.6%
PLT Normal 393 87.7%
High 31 6.8%
MPV 8.7 - 13.4 10.4 10.5 * 1.0
Normal 440 98.2%
MPV :
High 7 1.5%
CRP 0.2 - 377.9 6.8 18.4 + 36.8
Normal 203 45.2%
CRP -
High 245 54.7%
CRP: C-reactive protein, PLT: Platelet, MPV: Mean platelet volume, SD: Standard deviation
Table 2. Relationship between age, gender and mortality
Alive Exitus
Mean % SD/n-% Median Mean = SD/n% Median
Age 67.3 + 14.4 70.0 76.3 + 10.9 77.5 0.000 m
16-30 5 1.2% 0 0.0%
31-45 33 8.0% 1 2.9%
56-60 73 17.6% 1 2.9%
Age
61-75 175 42.3% 8 23.5%
76-90 124 30.0% 22 64.7%
>90 4 1.0% 2 5.9%
Female 195 47.1% 14 41.2%
Gender 0.506 X2
Male 219 52.9% 20 58.8%
SD: Standard deviation
Table 3. Relationship between platelet and mortality
Alive Exitus
Mean * SD/n-% Median Mean * SD/n-% Median
PLT 252.9 * 78.5 241,0 252.5 + 139.6 214.0 0.108 m
Low 22 5.4% 3 8.8%
PLT Normal 364 87.9% 29 85.3%
High 29 6.9% 2 5.9%

PLT: Platalet, SD: Standard deviation

40



Eurasian J Emerg Med.
2019;18(1): 38-42

Doner and Cinarlik,
PLT, MPV, CRP and Mortality Relationship

Table 4. Relationship between mean platelet volume and mortality

Alive Exitus
Mean £ SD/n-% Median Mean £ SD/n-% Median P
MPV 10.5 + 1.0 10.4 10.7 + 1.0 10.5 0.276 m
Normal 409 98.8% 31 91.2%
MPV High 5 1.2% 2 5.9%
SD: Standard deviation, MPV: Mean platelet volume
Table 5. Relationship between C-reactive protein and mortality
Alive Exitus
Mean £ SD/n-% Median Mean £ SD/n-% Median .
CRP 16.6 + 31.0 5.5 32.0 + 65.3 14.7 0.008 m
Normal 194 46.8% 9 26.5%
R High 220 53.1% 25 73.5%
SD: Standard deviation, CRP: C-reactive protein
According to a study made by Korsakova et al., (13) age is a  Conclusion

particular risk factor for long term survival after stroke. In our
study exitus patients group were significantly (p<0.05) older than
alive patients group smilar to study mentioned above.

We analyzed that C-reactive protein values of exitus patients
group were significantly (p<0.05) higher than alive patients
group like the study made by Irene et al. (14) and considered
C-reactive protein levels as a deterministic factor of prognosis.
Furthermore, our results of study were similar with the study
made by Arikanoglu and Yiicel (15) and analyzed the relationship
between mortality and C-reactive protein levels in ischemic
stroke patients.

Although Arevalo-Lorido et al. (16) found that mean platelet
volume levels are related with mortality in ischemic stroke
patients, in our study we found no significant relationship
between mortality and mean platelet volume levels. But we have
to notice that in study mentioned above mortality analyzed in a
period of 12 months but we only analyzed mortality occured in
3 months after discharcing from hospital. So differences of time
periods might effect the results.

In our study, we found no relationship between platelet levels
and mortality. This result conflicts with the study made by Furlan
and FANG (17) that shows significant relationship between
platelet levels and mortality in ischemic stroke patients.

Study Limitations

The limitations of this study were in common with other
prognosis and mortality based studies. Difficulity to have clinical
follow up records of patients have limited our study.

Our study showed significant relationship between age and
incidence of ischemic stroke and mortality.

There is no relationship between platelet and mean platelet
volume levels and mortality.

It is important that we found significant relationship between
C-reactive protein levels and mortality similar to literature,
due to contributions to common approach on ischemic stroke
patients. But in our study analyzed results of mean platelet
volume and platelet levels were conflicted with similar studies.
Further studies need to be made analyzing relationship between
mortality and platelet and mean platelet volume levels.

We strongly suggest that patients admitted to emergency
department and diagnosed as ischemic stroke and who have
higher values of C-reactive protein and age, should be evaluated
carefully and consider transferring to proper stroke centre due to
higher rates of mortality according to these factors.
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Abstract

Aim: Worldwide, 22.5 million refugees, half of them children, is a major humanity problem. Refugee children are among the most
vulnerable in the world. Recently, we observed an increase in pediatric trauma cases of Syrian immigrant in our hospital. To determine
the clinical characteristics of Syrian immigrant children admitted to the emergency department (ED) with trauma with respect to their
frequency, socio-demographic characteristics such as living conditions, education of family, not to go to kinder-garden and corresponding
high-risk injury.

Materials and Methods: This is a retrospective observational study. All records for children aged between 0-17 years were retrospectively
evaluated and only patients admitted to the ED with trauma were included in the study. The data of interest investigated from patient
records were age, sex, location, and timing of injury occurrence, as well as the family and education data of parents. The mechanisms of
injuries were recorded as blunt or penetrating.

Results: Totally 200 children with a mean age of 8.29+4.85 years (range: 1-17 years) were included in the study. Falloffs were the most
common cause in all age groups. Head injuries were more common compared with the extremities (82 head traumas compared with 60
upper and 32 lower extremity traumas). On the other hand, upper extremity fractures or dislocations were more common compared with
the lower extremities (21 vs 3 cases). Interestingly, in this study, among 200 children included, 51 (25.5%) were Syrian immigrants. The mean
age of Syrian immigrants was younger than that of Turkish children (p=0.002).

Conclusion: In that study, we have determined approximately one-quarter of the children with trauma are Syrian immigrants. Children
between the ages of 1-3 years and 6-9 years, and boys were at a higher risk. Syrian immigrants cannot deal with their children enough
because of living difficulties for them in Turkey. The living and educational conditions of the Syrian immigrant children who escaped from
the war and took refuge should be made better and the sensitivity of the families should be increased. Kinder-garden education highly

protects children from house accident so it is necessary especially for Syrian immigrant children.

Keywords: Syrian immigrant, pediatric trauma, emergency department, falls

Introduction

Trauma is the leading cause of disability and mortality among
children admitted to the emergency departments (EDs).
Unfortunately, in developed countries, trauma is accounting
for approximately 1/3 of all deaths in children (1,2). Prompt
diagnosis and treatment in ED is warranted for accomplished
outcomes; but defining risk factors is also essential to prevent the

undesirable outcomes of trauma among children.

The purpose of this study was to determine the clinical
characteristics of Syrian immigrant children admitted to the ED
with trauma with respect to their frequency, socio-demographic
characteristics such as living conditions, education of family, not
to going to go to kinder-garden and corresponding high-risk injury.

Materials and Methods

All records for children aged between 0-17 years who were
admitted to the Konya Training and Research Hospital, Emergency
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Department, Konya, Turkey between May 2014 and May 2015
were retrospectively evaluated. Only patients admitted to the
emergency department with trauma were included in the study.
The study was approved by the local ethics committee.

The data of interest investigated from patient records were
age, sex, location and timing of injury occurrence, as well as
the family and education data of parents. The mechanisms of
injuries were recorded as blunt or penetrating. Due to the very
common nature, blunt injuries were also subdivided as motor
vehicle related and non-motor vehicle related (bicycle, fall offs,
sports-related, animal-related, and struck by person or object).

Statistical Analysis

Statistical analyses were performed using SPSS software (version
21.0, Chicago, IL, USA). Descriptive statistics are used and the data
is expressed as numbers and percentages. A p value <0.05 was
deemed statistically significant.

Results

Totally 200 children with a mean age of 8.29+4.85 years (range:
1-17 years) were included in the study. Among those 200 children
143 (71.5%) were boys and 57 (28.5%) were girls. The boys/girls
ratio was 2.5. When the patients were sub grouped according to
their ages; 63 (31.5%) were in 0-5 years of age group; 64 (32%)
were between 6-10 years of age; 73 (30.5%) were older than 10
years of age. Maximum number of patients were at 1 year of age
(n=19, 9.5%) group; followed by 16 cases in 3 years and 16 cases
in 8 years of age and then 2 and 6 years of ages. In Figure 1 the
distribution of different ages are shown.

The mechanisms of trauma are summarized in Table 1 and
the falls (68%) were the most common cause in all age groups.

Table 1. Mechanisms of traumas in different age groups

0-5years  6-10 years >11 years
(n=63) (n=64) (n=73)
Penetrating injury 1 4 4
Blunt injuris
Motor vehicle related 2 4 2
Non-motor vehicle related
Bicycle 2 3 4
Falls
off building 11 11 13
off playground equipment 34 23 27
off tree 0 6
others (bed, or armchair) 3 2
Sports related 2 4 10
Animal related 2 5 3
Shattered 6 2 4
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Penetrating or sports related injuries were more common in
older ages while falls from playground equipment were more
commonly reported in younger ages, as expected.

When the seasons of traumas were evaluated; 67 (33.5%) were
in spring, 47 (23.5%) were in summer, 7 (3.5%) were in autumn,
and 79 (39.5%) were in winter. Interestingly, accidents in autumn
were reported very rarely compared with the other seasons.

The educational level and working history of parents were also
evaluated. The educational levels of mothers were as follows:
158 mothers were graduated from mid-school: while 24 were
from high school: and 18 were graduated from university. On
the other hand, 136 fathers were graduated from mid-school:
while 35 were from high school: and 29 were graduated from
university. A great proportion of mothers (n=169, 84.5%) were
housewives. The other jobs reported among mothers were nurse
(n=4), teacher (n=12), tailor (n=5), employee (n=4), worker
(n=3), architect (n=2) and cook (n=1). On the other hand among
fathers, tradesmen (n=55), workers (n=54), employees (n=39),
drivers (n=19), teachers (n=13), doctors (n=7), farmers(n=6),
policemen (n=4) and soldiers (n=3) were present. Interestingly,
only 31 (15.5%) of the children had had the kindergarten
education. Remaining 169 children did not get the kindergarten
education.

The numbers of children livingin the same house are summarized
in Figure 2 and 2 or 3 children were the most common ones.
On the other hand, the numbers of people living in the same
house are shown in Figure 3. Eighty-one of the included families
were owners of their houses while remaining 119 were tenant.
Smoking history was present in 13 mothers and 130 fathers.
Drinking habit was not reported in any parents.

Imaging techniques were required in many of the cases to define
the exact pathology. Acute pathology was not present in physical
examination and imaging techniques were not required in 35
cases. In remaining 165 cases;

Frequency
g
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Figure 1. The distribution of different ages
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Figure 2. The Numbers of children living in the same house are
summarized

familymembers

Figure 3. The Numbers of people living in the same house are
shown. Purple area is more than 6 people without children

Table 2. Comparison of Syrian emigrants with Turkish children

Syrian Turkish

emigrants  children p

(n=51) (n=149)
Age (years) 6.47+4.78  8.93+4.72  0.002
Gender (female, %) 12(23.5%) 45 (30.2%) 0.47
Kindergarten education 7 (13.7%) 23 (15.4%) 0.70
Children living at same house ~ 4.45£1.45  2.45%1.14 0.01
Falls as the trauma cause 37(72.5%) 99 (66.4%) 0.29
Head injury 23 (45.1%) 59 (39.6%) 0.43

» Lower extremity radiographs were required in 32 cases; 29 were
normal; foreign material (needle) on left foot was determined
in 1 case, fracture on metatarsals was determined in 2 cases;

» Upper extremity radiographs were required in 60 cases; 39
were normal, there was a fracture on humerus distal end in 1
case, fracture in radius distal in 9 cases, dislocation was present
on right elbow in 1 case, fracture on scaphoid was present in 1
case, fracture on left elbow in 1 case, metacarpal or phalangeal
fractures in 6 cases, fracture on humerus in 2 cases;

Fracture on pelvis was determined on X-ray in 1 case, pelvis
X-ray was normal in 2 cases,

Abdominal ultrasound was required in 3 cases and all of them
were normal,

Hemorrhage on parotid gland was determined by ultrasound
in 1 case,

Brain computed tomography (CT) was required in 59 cases;
56 were normal, in 2 cases linear fracture was determined in
frontal bone, and nasal fracture was present in 1 case;

* Cervical and thoracic CT was required in 1 case and it was
normal;

Abdominal CT was required in 2 cases; 2 were normal;

Fracture was present in clavicle in 3 cases determined by X-ray,

Maxillo-facial CT was required and normal in 1 case,

* Hemothorax or pneumothorax was determined in 2 cases with
X-ray.

Head injuries were more common compared with the
extremities (82 head traumas compared with 60 upper and 32
lower extremity traumas). On the other hand, upper extremity
fractures or dislocations were more common compared with the
lower extremities (21 vs 3 cases).

Interestingly, in this study, among 200 children included, 51
(25.5%) were Syrian immigrants. The comparison of Syrian
immigrants with Turkish children is summarized in Table 2. The
mean age of Syrian immigrants was younger than that of Turkish
children (p=0.002) and the number of children living at the
same house was statistically significantly higher in Syrian group
(p=0.001).

Our study is the first study that aimed to draw attentions to
the Syrian immigrant children who exposed to house accidents
because of the living conditions while escaping from the war.

Discussion

In this study, we have evaluated the children admitted to the
emergency department with trauma and the results are off
importance for public health in terms of primary and secondary
preventions. We have determined that; traumas were more
common among children at the ages of 1-3 years and 6-9 years;
a great proportion of mothers were housewives; while boys and
the children who did not get the kindergarten education were
under higher risk. The educational level of parents of trauma
patients was not high but interestingly the families were not very
crowded in many families. The most common types of traumas
were falls in all age groups and upper extremities were affected
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more commonly compared with the lower extremities. On the
other hand, interestingly, among 200 children, 25.5% were Syrian
immigrants. The mean age of Syrian immigrants was younger
than that of Turkish children. To the best of our knowledge, this
is the first study reporting the condition of Syrian immigrants in
Turkey concerning the pediatric trauma cases.

Head injuries were more common compared with the other parts
of the body in our study. But fortunately, the majority of patients
with head trauma had a minor injury that required no specific
therapy, with normal findings in imaging techniques. Kim et al.
(3) reported the epidemiological data of traumatic head injury
among Korean children and reported that the average age of
the subjects was 5.614.9 years old, and 55.5% of them were 0-4
years old with a male-to-female ratio of 2.3 to 1. They reported
the most common type of injury as collision. In our study; the
male-to-female ratio was approximately equal to that ratio in all
trauma patients but the mean age of the participants was higher
(3). Alyafei et al. (4) aimed to describe the epidemiology and
outcome of the traumatic injuries among children in Qatar and
reported that the mean age of the trauma patients was 9.6£5.9
years and 83% of pediatric admissions due to trauma were male.
They defined the most common type of injuries as for 0-4 years,
motor vehicle or non-motor vehicle related injuries for patients
older than 5 years of age (4). In a recent review of Brussoni et
al. (5) it was emphasized that societal and familial gender role
expectations shape boys” and girls’ behaviors and parents are
more likely to encourage boys to engage in risk taking behaviors.
They also defined that gendered aspects of parenting practices
have been associated with greater exploratory and less restrictive
behaviors among boys than among girls, which may be a reason
for such a great distribution difference between genders among
trauma patients (5).

The growth plates, stronger periosteum, and dynamic state
of growth makes the orthopedic injuries in children unique
compared to those of adults (6). Upper extremities were more
vulnerable to the trauma and the injuries in effected part of the
body reported after trauma were also more common in upper
extremities. In another study from our country, investigating
the characteristics of pediatric patients exposed to road traffic
accidents; the most commonly effected body parts was reported
as head and neck similar with our study but in that study lower
extremities were more effected than the upper ones (7).

We have determined that most common cause of trauma was the
falls. Similarly, Snyder at al. (8) retrospectively studied on 5547
pediatric patients and reported the most common mechanisms
of injury as falls (39%). Motor vehicle related, sports or animal
related traumas were also very low compared with falls.
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With short scan time, high quality of images, and availability,
computed tomography is the imaging modality of choice for the
management of major traumas in many centers (9,10). However
its high cost and ionizing radiation used on CT that is potentially
harmful especially for children are the main handicaps of CT
(11). Recently, Muhm et al. (12) reported that; among 71 children
admitted to the emergency department due to a trauma; 67.6%
received a cranial scan and only one third of the children had
had relevant trauma related findings in the CT scan. In our study
CT scan was obtained in 63 (31.5%) cases and revealed pathology
in only 3 of them. However, when patients with head trauma are
evaluated, separately, CT scan was obtained in 59 (71.9%) of 82
head trauma patients. This high ratio may be associated with the
small age of children since the history or physical examination
may not be satisfactory for the emergency department clinicians.
Recently, Glass et al. (13) reported that 53% of children with
sports related head injury received CT in ED and only 4% had
a traumatic brain injury on CT in a multicenter study. In order
to reduce radiation exposure but preserve the advantages of
(T, clinicians should take the child’s clinical findings more into
account before taking a CT scan.

To the best of our knowledge, this is the first and only study
reportingthe condition of Syrian immigrants in Turkey concerning
the pediatric trauma cases. The mean age of immigrants was
younger than that of Turkish children. But there was not any
statistically significant difference between immigrants and
Turkish children regarding the gender, kindergarten education
history, trauma cause or presence of head injury. Since the
number of children living at the same house was significantly
higher in immigrant group, it can be suggested that, young
immigrant children cannot protect themselves in crowded
houses.

This is a retrospective, descriptive study and the low number of
study participants is the main limitation of this study. The other
limitation of this study is the lack of data about the outcomes
of patients, since outcomes may be of important to define the
priority among patients admitted to the ED.

Conclusion

In conclusion, we have determined that the educational level of
parents and children, in the meaning of kindergarten education,
was not very high among trauma patients younger than 17 years
of age. Children between the ages of 1-3 years and 6-9 years, and
boys were at a higher risk. Though the most common side was
the head, upper extremities were affected more commonly than
the lower extremities. Among 200 children, 25.5% were Syrian
immigrants and the mean age of Syrian immigrants was younger
than that of Turkish children. Syrian immigrants can not to deal
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with their children enough because of living difficulties for them
in Turkey. The living and educational conditions of the Syrian
immigrant children who escaped from the war and took refuge
should be made better and the sensitivity of the families should
be increased. Kinder-garden education highly protects children
from house accident so it is necessary especially for Syrian
immigrant children.
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Abstract

Aim: The aim of our study is to compare the efficiency of fentanyl and tramadol as analgesics in renal colic patients.

Materials and Methods: Our research is a prospective, randomized, double-blind study. We administered intravenous (i.v.) non-steroid
anti-inflammatory drugs as first line treatment. Then, “i.v. fentanyl” and “i.v. tramadol” were administered to the patients whose pain did
not relieve. The outcomes of the analgesic efficacy in our study were the difference between VAS 0-VAS 60 values and the score less than

4in VAS 60.

Results: A total of 912 renal colic patients were admitted during the study period. When the exclusion criteria were applied, the study was
completed with 143 patients. The difference between VAS 0 and VAS 60 values-which is the primary outcome in the evaluation of analgesic
efficiency in our study is 6.11+£2.49 in fentanyl and 5.94%2.40 in tramadol group. While 16 patients responded to the treatment in the
fentanyl group, 18 patients responded to the treatment in the tramadol group.

Conclusion: Our study concluded that both drugs are effective on renal colic pain and they do not have a significant advantage over each

other.

Keywords: Renal colic, fentanyl, tramadol

Introduction

Pain is a global public health problem and is the most common
cause of admission to the hospital. If the pain cannot be
managed properly, it causes medical complications, chronic pain
development and low patient satisfaction. Pain management
is still a challenge for healthcare professionals today. These
difficulties include the problems associated with the interaction
of drugs, side effects and addiction to some drugs. Therefore,
maximum care should be taken in pain management (1).

Acute flank pain is a common and complex clinical problem that
most frequently caused by urolithiasis and also can be caused
by urinary and extra-urinary anomalies (2). Renal colic is usually

defined as acute pain in the flank due to the passing of a stone
through the ureter.

Acute renal colic is a pain that starts in the flank and spreads
to the groin. Renal colic is often accompanied with microscopic
hematuria (85% of patients), nausea, vomiting and costovertebral
angle tenderness (3). Acute renal colic can be described as a
common disorder. The prevalence of kidney stone has roughly
tripled in the last 10 years (4).

It is estimated that the risk of stone formation (lithiasis) in an
individual is 5 to 10%. The recurrence rate was reported to be 50%
in 5years and 80-90% in 10 years after a kidney stone was formed.
People who suffer from kidney stone are more likely to have
urinary metabolic abnormalities compared to healthy population
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(level of evidence 111/C). Patients who have recurrent kidney
stones tend to have more significant metabolic abnormalities (5).

Kidney stone (nephrolithiasis) disease is 2-3 times more common
in men - It is also more common in adults than in the elderly
and prevalence in children is the least. Renal colic pain is often
defined as the worst pain experienced by patients (3).

There are several diagnostic methods in the diagnosis of acute
flank pain. Among these methods, intravenous (i.v.) urography is
no longer preferred because of the low diagnostic value of kidney
stone detection, the use of contrast agent, the risk of anaphylaxis
and the need for bowel preparation. Another method used in the
diagnosis of acute flank pain is ultrasonography. Ultrasonography
is not a definitive diagnostic method because it is dependent
on the observer and does not recognize some types of kidney
stones. In the evaluation of acute flank pain, non-contrast spiral
computed tomography (CT) is the method of choice imaging
modality with its high sensitivity and specificity. Non-contrast
spiral CT has become the method of choice imaging modality in
the evaluation of acute flank pain as it identifies ureteral stones
with a sensitivity and specificity from 98% to 100% regardless
of size, location and chemical composition. It also describes
extraurinary causes, which accounts for about one third of flank
pain, and also, no contrast is used and the procedure can be
completed in as short as 5 minutes (2).

Approximately 60% of the patients with renal colic have severe
pain. One of the goals of emergency management related to this
disease is to control pain until the obstruction is corrected by
spontaneous passage or surgical manipulation (6). Non-steroid
anti-inflammatory drugs (NSAIDs) and opioids are often used
for analgesia in the treatment of renal colic. Both of them were
shown to reduce pain significantly (7).

Acute renal colic should be treated with a NSAID as first-line
therapy. If there is insufficient response, an opioid drug should
be used for acute second-line treatment. Once the acute pain is
alleviated, treatment with an NSAID should be continued (4,8-
10).

Some sources suggest both the use of opioids and NSAIDs alone
and also in combination with each other for acute renal colic
treatment (11). The most important factors that determine the
first choice analgesic are: safety, efficacy and cost, suitability,
institutional culture and in addition, patient and clinician
preferences (9,11).

Renal colic affects approximately 1.2 million people each year
and accounts for 1% of all emergency room admissions and 1%
of all hospital admissions. On average, emergency physicians
treat at least one patient with acute renal colic each day. Often,

the emergency physician is the first person to see and evaluate
these patients. Emergency physicians should make the correct
diagnosis in patients with acute flank pain, give correct treatment
to them and guide the patient correctly (12).

Accordingly, our study is planned to guide the physicians to
provide the right treatment for the renal colic patients in the
emergency department. Pethidine is now abandoned due to its
side effect profile. Fentanyl or tramadol has been frequently used
as narcotic analgesics in renal colic patients (10,13). The aim of
our study is to compare the efficiency of fentanyl and tramadol
as analgesics in renal colic patients.

Materials and Methods

Study Design

This is a randomized double-blind study, comparing i.v. fentanyl
with i.v. tramadol administered to patients with moderate
and severe pain due to renal colic. This study was carried out
between 03/01/2018 and 10/31/2018 at Atatlirk University
Research Hospital, the major hospital of the eastern Anatolia
region, on patients admitted to the emergency department. Our
study is conducted in accordance with “Good Clinical Practice”
standards and approved by the ethics committee before it
started. Written informed consent was obtained from all patients
before enroliment.

Patients

Patients between the ages of 18-70 were accepted as candidates
for the study. The patient selection of our study was based on the
work of Sanchez-Carpena et al. (6). According to this study, pain
starting from the flank region and spreading to the lateral and
genital region, hematuria and kidney stones seen on radiography
(X-ray) are determined as the inclusion criteria.

Since renal colic pain is severe and unbearable, study protocols
were applied before the laboratory and imaging procedures were
performed as in the method applied by Sanchez-Carpena et al.
(6). Patients without renal colic were excluded from the study.
NSAIDs were applied to all patients as suggested by the literature.
Afterwards, patients who needed analgesia were divided into two
groups. One group of patients received fentanyl and the other
group received tramadol.

The definitive diagnosis of renal colic is determined as the
presence of kidney stones in non-contrast spiral abdominal
tomography. VAS scores at the time of presentation are recorded
for all patients included in the study. Fifty mg of dexketoprofen
i.v. (Ufsa Pharmaceutical Industry and Trade Inc.) in 100 cc saline
solution was given to patients who agreed to participate in our
study, as first-line treatment (14,15).
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Thirty minutes after the first-line treatment, additional analgesia
requirement was considered. The rescue medication is planned
to be applied earlier when the pain worsens during the first
30 minutes, or if the patient demanded. The VAS score of the
patients was asked again 30 minutes after NSAID administration
and patients with VAS score 6 and above were given the study
drug in 5 minutes in 100 cc isotonic solution via i.v. route. The
study drugs, fentanil 1.5 mcg/kg (Johnson & Johnson Medical
Supplies Industry and Trade Limited Company) (7) and tramadol
(Abdi ibrahim Pharmaceutical Industry and Trade Inc.) were
administered for 5 minutes in 100 cc saline solution.

During the study period, 912 patients were admitted to our

emergency department with a complaint of renal colic. Five

hundred forty-four of these patients did not agree to participate

in the study. Six patients were excluded from the study depending

on the initial VAS score as <6 and 101 patients were excluded

from the study due to exclusion criteria. The remaining 261

patients were treated with i.v. NSAID. Hundred of these patients

were excluded from the study because of the decrease in pain

with NSAIDs (VAS <6) and 18 patients were excluded from the

study because they were diagnosed as non-renal colic and our

study was completed with 143 patients (Figure 1).

Exclusion criteria were as follows:

* Complicated renal colic,

« Uretero-nephrosis,

* Pyelonephritis,

» General contraindication of NSAID drug use (such as active
peptic ulcer),

» Using NSAIDs within 6 hours before application to the
emergency department,

* Acute or chronic renal failure,

* Chronic lung disease,

* Heart disease,

* Chronic liver disease,

* Pregnancy or breastfeeding,

« Use of alcohol,

 The presence of bleeding disorder,
 Cognitive impairment or psychiatric illness,
* (ancer patients,

* History of mono amino oxidase inhibitor drugs taken within
the last 2 weeks,

* Allergy to opiates,

* Patients who were previously enrolled in the study were not
included in the study in their recurrent admissions.
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Figure 1. Patient selection scheme for the study

Prior to the study, physicians and nurses were given training
about our research. Random separation software was used to
determine which patients would be in each group. Gender was
not taken into account during randomization because it was not
a factor that could affect patients’ response to treatment. Patients
were included in the study according to the randomization
table. Enclosed envelopes, stating which treatment the patient
will receive, were prepared by a physician who did not know
what treatment to take for each patient number. The drugs to
be administered were prepared and packaged by a physician in
advance, who did not know the research. The drugs were applied
inaccordance with the randomization table prepared by the nurse
participating in the study. The nurse participating in the study
did not know the content of the treatment. The physician who
ordered the treatment did not know which drug was applied to
the patient too. By this way, the study was provided to be double-
blinded. An emergency medicine specialist was responsible for
collecting data who was also blind to the study. Patients were not
given any medication other than rescue therapy. The choice of
rescue drug is left to the decision of the physician.

Measurement

Age, sex, vital signs (blood pressure, pulse rate, respiratory rate
and fever and oxygen saturation) of the patients who agreed
to participate in the study were recorded. Also, data regarding
to the time (hour) of pain onset, admission to the hospital
(outpatient or by ambulance), and the personal or family history
of kidney stone were collected. The VAS score which was assessed
30 minutes after administration of NSAID, was accepted as VAS
0. The VAS score of the patients at the time of initial admission
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to the hospital is not used in the study. Subsequent times are
referred to VAS 0. Other VAS periods are 5, 15, 30 and 60 minutes
after VAS 0.

The primary outcome in the evaluation of analgesic efficiency
in our study is the difference between VAS 0 and VAS 60. Our
secondary outcome is that the score given in VAS 60 is 3 or less.
Response to treatment is defined as a VAS 60 value below 4.

Statistical Analysis

Statistical analyses were performed using SPSS 20 statistical
analysis program (IBM). Data are presented as mean, standard
deviation, median, minimum, maximum, percentage and
number. Normal distribution of continuous variables was
assessed using Shapiro-Wilk and Kolmogorov-Smirnov tests.
Independent samples t-test was used for comparing normally
distributed data between two independent groups and Mann-
Whitney U test was used to compare non-normally distributed
data. Categorical variables were compared using chi-square and
Fisher’s exact tests. A p value of <0.05 was considered statistically
significant.

Results

Our study was completed with the patients admitted to the
emergency department and diagnosed with renal colic. Our
study was completed with 143 patients. Seventy-one of these
patients were grouped as group 1 (fentanyl administered) and 72
of them grouped as group 2 (tramadol administered).

Demographic data of the patients are summarized in Table 1.
In our study, there was no significant difference between the
groups.

Only 5 of the patients included in our study were admitted to
the hospital with an ambulance. In our study, the number of
patients who had previously undergone renal colic is 83 in total,
with 42 in the fentanyl group and 41 in the tramadol group. In
the evaluation of patients with renal colic, 30 patients in the
fentanyl group and 32 patients in the tramadol group have
family history of renal colic.

The VAS scores 0, 15, 30, 60 and the difference between VAS
scores 0-5, 0-15, 0-30, 0-60 and the response to the treatment is
summarized in Table 2.

Respond to treatment: It is accepted as no response to the
treatment if the VAS 60 score was <4 after the administration of
the study drugs.)

When evaluating the difference between VAS 0 and VAS 60, which
is the primary parameter in the evaluation of the analgesic
activity in our study, the mean VAS value in the fentanyl group

Table 1. Demographic data of patients

Group fentanyl Group tramadol

(n=71) (n=72) p value
Age 37.87+£13.10 41.24+£12.77 p>0.05
Sex (M/F) 48/23 45/27 p>0.05
Duration of pain
(mean + standard 11.7+£19.6 16.11+34.35 p>0.05
deviation)
Duration of pain - .
(median, minimum, 3, minimum 1, 4, minimum 1, p>0.05

maximum 72 maximum 240

maximum)

M: Male, F: Female,

Table 2. Analysis of patients according to VAS scores (values are
presented as number or mean =* standard deviation

Group Group

fentanyl tramadol p value
VAS 0 8.14%1.46 8.1+1.43 p>0.05
VAS 5 6.2712.45 6.1+2.29 p>0.05
VAS 15 4.92+2.69 5.0412.44 p>0.05
VAS 30 3.37£2.55 3.69+2.44 p>0.05
VAS 60 2.03+2.34 2.15%2.25 p>0.05
VAS difference 0-60 6.11+£2.49 5.94+2.40 p>0.05
VAS difference 0-30 4.77%2.56 444243 p>0.05
VAS difference 0-15 3.23+2.58 3.06+2.41 p>0.05
VAS difference 0-5 1.871£2.22 2.00+2.11 p>0.05
Response to treatment 16/55 18/54 0>0.05

(yes/no)

was 6.11£2.49, while in the tramadol group the VAS value was
5.94£2.40. There is no statistically significant difference between
the efficiencies of the two drugs.

Our secondary evaluation parameter is that the score given in
VAS 60 is 3 or less. This is accepted as response to the treatment.
While 16 patients responded to the treatment in the fentanyl
group, 18 patients responded to the treatment in the tramadol
group. The difference is not statistically significant.

In the analysis made in terms of these two parameters, it is
shown that there is no superiority of both drugs on each other.
However, our study shows that both drugs are effective in the
treatment of renal colic.

During the study, 1 patient in the fentanyl group and 3 patients
in the tramadol group required additional analgesic treatment.
Side effects were seen in 13 patients in the fentanyl group and
in 7 patients in tramadol group. However, this is not statistically
significant (p>0.05).

The side effects were; nausea (fentanyl administered group:
11, tramadol administered group: 4 p>0.05), vomiting
(fentanyl administered group: 3, tramadol administered
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group: 3 p>0.05), dizziness (fentanyl administered group: 13,
tramadol administered group: 4 p<0.05), hypotension (fentanyl
administered group: 2, tramadol administered group: 4 p>0.05).
In the analysis of side effect profile, there is significantly more
patients experienced dizziness in fentanyl treatment group.

Discussion

As far as we know, this is the first study evaluating the analgesic
efficiency of i.v. fentanyl and i.v. tramadol in renal colic patients.
Our results suggest that both of i.v. tramadol and i.v. fentanyl
provides effective analgesia in renal colic patients. Although both
drugs provide effective analgesia, no superiority is found on each
other.

In our study, the VAS 0 score of the fentanyl group is 8.14 while
the VAS 0 score of the tramadol group is 8.1. VAS 60 values are
2.03 and 2.15 respectively. This is an indication of the similar
effectiveness of narcotic drugs used in our study.

According to the side effects both drugs were found to have
similar properties. The only difference between the two drugs is
that fentanyl administration causes significantly more dizziness
as a side effect.

Acute flank pain is usually caused by a stone in the ureter (16).
Urine excretion decreases due to stone. The urine will then
accumulate in the renal pelvis and increase renal pressure. In
order to remove the stone, smooth muscles in the urinary system
will begin to contract (6). Tension in the kidney pelvis leads
to stimulation, synthesis and local release of prostaglandins
(3). Prostaglandins increase both the renal blood flow and
glomerular filtration rate and consequently the pressure increase
in the urinary tract exacerbates pain (6). In addition, these
prostaglandins also activate the ureter peristalsis and promote
the local inflammatory reaction. Prostaglandin production plays
an active role in renal colic (17). If ureteral obstruction is not
resolved, kidney failure may occur. The best and most effective
treatments for renal colic pain are; spontaneous passage of the
stone, removal of the stone, insertion of a stent into the ureter
and percutaneous nephrostomy. Fortunately, most patients
do not have complete ureteral obstruction and therefore most
patients do not face a risk of renal failure (3).

As most kidney stones are spontaneously excreted, the most
important point in acute management is the relief of pain and
the recognition of complications. Both NSAIDs and opioids
reduce pain in acute renal colic. Opioids have the advantages
of being cheap, titrable, efficient and familiar, but there are
concerns about addiction. Opioids do not directly affect the
cause of pain, which can limit their usefulness. NSAIDs act
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directly on prostaglandin release (the main cause of pain). In
particular, they are effective when administered intravenously.
However, when compared to opioids, the NSAIDs are generally
non-titrable and has well-known side effects such as renal failure
and gastrointestinal bleeding (18).

Since the late 1970s, NSAIDs have been widely used alone or in
combination with opioids for the treatment of renal colic. Many
studies have confirmed the efficacy of NSAIDs, especially when
administered i.v. (6). NSAIDs have predominant effects through
the inhibition of the cyclooxygenase (COX) enzyme, which
regulates the synthesis of autacoids, such as prostaglandins and
thromboxane.

As prostaglandin inhibitors, the pharmacological effects of these
agents interfere with the underlying renal colic mechanism,
rather than suppressing pain. It is concluded that patients who
received NSAIDs achieved a further reduction in their pain scores
and the likelihood of requiring more analgesia was lower in the
short term, when compared to patients treated with opioid (6).

Dexketoprofen trometamol is an anti-inflammatory and
analgesic drug that inhibits COX1 and COX2 (1). Dexketoprofen
trometamol has a dual pain-relieving effect. Dexketoprofen
trometamol has peripheral effect by inhibiting the sensitization
of pain receptors induced by locally released prostaglandins. It
centrally reduces the effect of central sensitization by inhibiting
COX activity. Therefore, it blocks the transfer of the pain stimulus
to the upper nerve centers (19). In addition to this direct effect,
it also affects other inflammatory mediators such as quinine,
creating an indirect effect (20).

Dexketoprofen trometamol has a good analgesic efficacy as well
as a good safety profile compared to other NSAIDs in terms of side
effects. Furthermore, there is strong evidence that Dexketoprofen
trometamol has a faster onset of action (17,21). Dexketoprofen is
eliminated very quickly after being metabolized. This situation
prevents the accumulation of drugs in healthy adults (20).
Dexketoprofen trometamol was selected as the non-steroidal
anti-inflammatory drug of choice in our study with all these
properties.

Narcotics have been used for pain control in renal colic for
a long time. The benefits of opioid use are; low cost, good
efficacy, being able to titrate and not causing gastrointestinal
bleeding and renal failure. However, the majority of physicians
are not comfortable to use these medications because of side
effects such as nausea, vomiting, sedation, dizziness, narcotic
dependence, disorientation, respiratory depression and
hypotension (3,9). Fentanyl is a synthetic u receptor stimulating
opioid which is a fast-onset opioid with 90 times stronger
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analgesic potential than morphine (22,23). Analgesia may
occur 1 to 2 minutes after i.v. fentanyl administration (22). The
duration of effect of fentanyl usually lasts from 2 to 4 hours after
i.v. or transmucosal administration (24). After administration
of fentanyl, constipation and pruritus are less common than
morphine. Fentanyl has recently become popular as it has
minimal cardiovascular effects, does not cause an increase in
plasma histamine, is relatively faster in effect onset and shorter
duration of action, easy to synthesize and easy to prepare for
market (22). It is also used for analgesia in the treatment of renal
colic (13). Tramadol is considered to be the first member of the
“atypical opioids” group. Unlike other opioids, tramadol can
modulate the reuptake of serotonin (5HT) in the monoaminergic
system, noradrenaline and presynaptic terminals. Other effects
of tramadol are that M1 and M3 muscarinic receptors affect the
hyperpolarization of neurons by inhibiting NMDA receptors and
opening K+ channels (25).

Although in some academic works (3,8) tramadol has been
reported to be ineffective in severe and acute pain; in many other
researches, tramadol has been shown to be effective in acute and
severe pain (1,25-27). In our study, tramadol was found to be
effective in acute and severe pain.

In the studies performed, tramadol was also found to be
effective in cases such as neuropathic pain, inflammation,
depression, obsessive compulsive disorder, renal colic, cancer
pain, joint diseases and low back pain. Tramadol has no effect
on cardiovascular and pulmonary parameters. It causes less
constipation and opioid-induced intestinal dysfunction and has a
low dependency ratio. Tramadol analgesic activity can be further
improved in combination with a non-opioid analgesic. Due to
preliminary clinical studies in nociception models, first evidence
of analgesic synergy between tramadol and dexketoprofen was
provided and positive interaction between drugs with a different
mechanism of action was demonstrated (1,25).

Itissupported by various studies that tramadol and dexketoprofen
provide effective analgesia (28,29). In our study, tramadol and
dexketoprofen are used as an up-to-date combination. Qur study
is the first study in which tramadol and dexketoprofen were used
together in renal colic patients.

In a study by Engeler et al., (4) urologists in Switzerland were
asked what they use for renal colic treatments. In the study, it
was concluded that 81% of urologists used non-opioid analgesics
as the first-line treatment. In a double-blind, randomized
controlled study, it is found that the combination of i.v. NSAIDs
and morphine is superior to the single drug in reducing pain
scores (30). However, there is no advantage of opioid use as first-
line analgesic (9). In our study, NSAIDs drugs were applied as the
first choice in the treatment.

It is reported in many studies that, NSAIDs are more effective
than opioids in renal colic patients (9,11,18). In our study, NSAID
medication was used as the initial treatment in accordance with
the literature. At the end of 30 minutes, the patients who still had
pain, were treated with narcotic analgesics (fentanyl, tramadol)
as second-line treatment and the results were compared.

In one study, in a group of patients who received i.v. fentanyl
for renal colic, the rate of severe pain was 44.4% after the 5"
minute, 28.9% after the 10" minute and 24.4% after the 15"
minute and 28.9% after the 30" minute (31). In another study,
fentanyl was administered to a renal colic patient and VAS values
were determined as VAS 0: 75.56, VAS 15: 36.29, VAS 30: 28.18 (7).
In our study, fentanyl effect was found to be higher. In our study,
VAS 0: 8.14, VAS 15: 4.92, VAS 30: 3.37.

In the study conducted by Hazhir et al., (32) on the evaluation
of the effect of intramuscular tramadol and meperidine, they
concluded that the effects of intramuscular 100 mg tramadol
and 50 mg meperidine were similar. In our study, tramadol and
fentanyl are found to be similar effective for renal colic patients.

Conclusion

Our study is the first research to compare the efficiency of i.v.
fentanyl and i.v. tramadol in renal colic pain. In our study, it is
concluded that both drugs are effective on renal colic pain, but
they do not have any superiority on each other.
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Abstract

Paint thinner is an organic solvent which includes aromatic hydrocarbons and is widely used in the paint, varnish, and plastic products
industries. Regular inhalation of such solvents is known to cause chronic intoxication. Oral thinner over-exposure is rare but quite fatal.
Volatile liquids can cause pulmonary complications even with oral ingestion. Therefore, in patients with oral volatile liquid thinner intake,
emergency physicians should be aware of local complications as well as the systematic effect even with initial normal physical or radiological
findings. In this report, we present a patient with chemical pneumonia due to self-vomiting after accidentally drinking paint thinner.

Keywords: Chemical pneumonitis, thinner, hydrocarbons, ingestion

Introduction

Exposure to hydrocarbons is common in modern society. Thinner
is an organic solvent that contains aromatic hydrocarbons such
as toluene and xylene and is easily accessible in products such
as gasoline, paint, varnish, and plastic production industries.
Types of exposure include unintentional ingestion, intentional
recreational abuse, unintentional inhalation, and dermal
exposure ororal ingestion in a suicide attempt. Regular inhalation
of such solvents is known to cause chronic intoxication. Toluene
and xylene are absorbed in the gastrointestinal tract and are
shown to cause rhabdomyolysis, metabolic acidosis, hepatic and
renal dysfunction, neurotoxicity, and pulmonary toxicity due to
their lipophilic affinity in rodents and humans.

Oral thinner over-exposure is rare, but quite fatal. Oral intake
of 45-50 mL thinner is known to cause severe complications (1).
Toluene accumulates in the liver following oral exposure, and
thinner accumulates in the brain following respiratory exposure.
Volatile organic compounds act as central nervous system
depressors due to their lipophilic characteristics and cause death
after oral ingestion. Herein we report an adult male who was

admitted to our hospital with complaint of fever with the history
of paint thinner ingestion.

Case Report

A 54-year-old male patient presented to the emergency
department (ED) with fever. He had drunk half bottle of paint
thinner (approximately 100 mL) accidentally 9 hours before
his admission. Upon realizing his mistake, he had self-induced
vomiting in an attempt to get rid of the thinner about 2-3 times,
and then had drunk a lot of water to minimize the effect of the
thinner.

Physical examination revealed an alert and oriented male with a
regular pulse of 110 beats/min, blood pressure of 119/75 mmHg,
respiratory rate of 20 breaths/min, body temperature of 38.9
°C, and O, saturation of 98% on room air. Cardiac examination
revealed normal S1 and S2 with no audible murmurs, rubs, or
gallops. Chest examination showed bilateral equal aeration;
there were crepitant rales over the right lower zone but no
wheezing or rhonchi. The abdomen was soft, non-tender, and
non-distended, without any evidence of organomegaly. No lower
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Figure 1. Normal posterior-anterior chest X-ray without anysign of
pneumonia taken in the first hour of the admission

Figure 2. Chest computed tomography scan (without contrast)
performed on the 16" hour of ingestion: Consolidation are
as containing air bronchograms secondary to parenchymal
infiltration can be seen in the anterobasal segment of inferior lobe
of the right lung

extremity edema, cyanosis, or clubbing was seen. The peripheral
arterial pulses were palpable. The neurologic examination was
normal.

Laboratory tests, including arterial blood gas, renal and liver
function tests, and a comprehensive metabolic panel were all
within normal limits. The results of the complete blood count
were as follows; white blood cell count: 19.300 L; neutrophil
ratio: 83.4%; platelet count, hemoglobin and hematocrit levels
were within the normal range. No invasive or infiltrative lesion
was detected in the chest X-ray (Figure 1).

The patient was hospitalized for supportive treatment and
further workup and monitoring. At third hour of admission, the
patient developed an attack of bronchospasm. Meanwhile, the
vital findings were as follows: Sp0,: 97% (on room air), pulse:
109/min, blood pressure: 120/67 mmHg. After inhalation of
nebulized ipratropium bromide plus budesonide, his symptoms
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regressed. At 7" hour of admission, the same inhaler treatment
was administered because of a recurrent attack of bronchospasm.
Therefore, chest computed tomography (CT) scan (without
contrast) was performed for differential diagnosis. It showed
consolidation areas containing air bronchograms secondary to
parenchymal infiltration in the inferior lobe of the right lung
(Figure 2). Hence, chemical pneumonitis was diagnosed and
amoxicillin-clavulanate was started. Patient was discharged after
he had been symptom-free and hemodynamically stable for 24
hours on the 3 day of admission.

Discussion

Oral intake or inhalation of less than 1 mL of some hydrocarbons
has been shown to cause chemical pneumonia and death.
Respiratory symptoms generally begin in the first few hours
after exposure and usually resolve in 2-8 days. Symptoms such
as cough and broncho-obstruction may occur shortly after oral
intake. Tachypnea, wheezing, and chemical pneumonitis may
follow thereafter. In such cases death due to chemical exposure,
which is usually related to bacterial infections and other
respiratory complications, may ensue (2). Our patient, who had
self-vomited after accidentally having drunk thinner, developed
fever and respiratory signs. Inducing vomiting in such patients
is not advised because it can increase the risk of pulmonary
complications as a result of aspiration (3).

Hydrocarbons can be aspirated after oral ingestion and may
cause toxic effects on lungs. Nonetheless, they may also cause
systematic toxic effects due to oral, respiratory, or dermal
exposure. Especially in thinner and naphtha intoxications
respiratory symptoms can slowly occur. Death has been reported
in patients with multi-organ failure secondary to oral intake
of hydrocarbons (4). While signs of chemical pneumonitis can
appear in the chest radiogram as early as 30 minutes after
exposure to any chemical in symptomatic patients, they may
variably occur between 2-24 hours in asymptomatic patients
(5). In our case, fever and leukocytosis with negative chest X-ray
occurred 9 hours after the oral intake and signs of chemical
pneumonitis in the chest CT settled 16 hours after the intake.
Therefore, the patient was given broad-spectrum antibiotic due
to increasing infiltrate in radiological imaging. Occurrence and
persistence of fever, increasing infiltrate in chest radiograph,
leukocytosis or sputum or tracheal aspirate positive for bacteria
after hydrocarbon aspiration over 48 hours suggests bacterial
superinfection. Hence, pneumonitis caused by hydrocarbon
aspiration should not be treated routinely with antibiotics unless
signs of secondary infection (6).

In the literature reports fatal toluene levels were reported to be
29-119 pg/g in 3 cases (7); in one case who was externalized in



Eurasian J Emerg Med.
2019;18(1): 55-7

Kocak and Agiksari,
Chemical Pneumonia Caused by Thinner Ingestion

full health after 8 days of follow-up in the intensive care unit,
toluene level was reported to be 17 ug/g (1). Blood toluene level
test cannot be performed in our hospital therefore, we cannot
provide any data about the blood toluene level of our case.

In a report of 20 cases with toluene inhalation, the most frequent
complaint was muscle weakness due to hypokalemia, followed by
altered mental status and gastrointestinal complaints including
nausea, vomiting, and abdominal pain with elevation of creatine-
phosphokinase concentration to the level approximately 6
times the upper normal limit and elevated gamma-glutamyl
transpeptidase and alkaline phosphatase (ALP) levels (8). In
another report of 37 adult thinner intoxication cases, the most
frequent complaint was nausea and vomiting with elevated ALP
and lactate dehydrogenase levels, approximately 2-3 times the
upper limit of normal (9). In our case, there was no abnormality
in the electrolytes, or liver, or kidney function tests.

Treatment with surfactant in pediatric patients with acute
respiratory distress syndrome (ARDS) due to toluene inhalation
and treatment with budesonide and nitric oxide in patients with
respiratory distress and bronchospasm were found effective (5).
On the contrary, treatment with corticosteroids in dogs with
fulminant hydrocarbon aspiration was found ineffective (10).
Our patient had fever without respiratory distress in initial
examination and had bouts of bronchospasm 12 hours and 16
hours after exposure. The patient was treated with inhalation
of nebulized ipratropium bromide plus budesonide during the
bronchospasm attacks.

Emergency physicians should be aware of pulmonary
complications even with oral exposure to volatile liquids.
Therefore, the occurrence of local pulmonary complications as
well as the possible systemic complications should be closely
monitored due to implication in pneumonitis but also in central
nervous and gastrointestinal system toxicity, arrhythmias,
hypokalemia and metabolic acidosis. The absence of symptoms
or radiological findings immediately after thinner or any
chemical ingestion or the presence of only short-lived symptoms
is possibly determined by the amount and physical characteristics
of the substance reaching tracheobronchial tree. Herewith, the
healthcare professionals should be aware of developing serious
complications in patients with chemical exposure who have
normal physical findings initially. It should not be forgotten, in
5% of cases with pneumonitis, the disease progresses rapidly
with severe manifestations such as multiple organ failure and
ARDS (11).

Conclusion

The patients with a history of any chemical exposure should be
hospitalized for at least twenty-four hours after exposure for

monitoring of local and systemic toxic effects. It should be noted
that the diagnosis of hydrocarbon exposure is based upon clinical
features. It is not necessary to take the results of the laboratory
tests rapidly because they do not change the management
priorities.
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A Lucky Open Rib Fracture After Falling from a Donkey
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Abstract

Open bone fractures are frequently seen in fingers (45%) and in long bones such as tibia and fibula (11.2%). Open fractures of the thorax
due to rib fracture rarely result in antagonism. Rib fracture treatment is often conservative, but fracture-related complications may require
surgical intervention. We presented a case report of a child who had open rib fracture in the left hemithorax after falling from a donkey
and who was followed up by the family for a long period of time falsely, considering that it was a piece of wood. There was a story of a 9
years old female patient falling from a donkey 20 days ago. After the trauma, a hard, creamy colored piece of rib extending out about 2 cm
from the surface of the skin in the patient’s left hemithorax was thought to be a foreign body by the family. After the tetanus vaccination
was performed, the necessary antibiotic treatment was started and the rib piece about 6 cm in length was removed under local anesthesia.
Follow-ups were normal and no complications are encountered yet. As a result, chest wall should be intervened early to reduce or eliminate
morbidity in compound rib fractures. Although initiation of treatment in the late period may reduce the chances of success of treatment,

morbidity can be reduced by appropriate surgical intervention.

Keywords: Rib fracture, open fracture, trauma

Introduction

Open bone fractures are frequently seen in fingers (45%) and in
long bones such as tibia and fibula (11.2%) (1). Open fractures of
the thorax due to rib fracture rarely result in antagonism. Rib
fracture treatment is often conservative, but fracture-related
complications may require surgical intervention (2). Open
fractures are complex injuries involving both the bone and the
surrounding soft tissues (3). It can cause loss of function in the area
where the fracture occurs because it is feared that infection may
occur in the open fracture site (4). There are several precautions
with the aim of preventing thoracic wall infections; the surgical
removal of infected tissues, the use of appropriate and effective
antibiotics, and the occlusion of the remaining defect surgically
or with secondary healing (5). Beginning the treatment in late
period will reduce the chance of successful therapy.

We presented a case report of a child who had open rib fracture
in the left hemithorax after falling from a donkey and who

was followed up by the family for a long period of time falsely,
considering that it was a piece of wood. At the end, a rib fragment
extending out of the skin was removed by surgical intervention
in our hospital with no significant complication.

Case Report

There was a story of a 9-year-old female patient falling from a
donkey 20 days ago. After the trauma, a hard, creamy colored
piece of a rib extending out about 2 cm from the surface of the
skin in the patient’s left hemithorax was thought to be a foreign
body by the family. Over time, infectious debris in a small
amount gathered on that part of rib outside the skin, seemed
like a green and cream color and it was thought that this was
a foreign body, a piece of wood with the prejudice as a result
of history taken from the family. In the physical examination
of the patient who applied to our hospital for removal of the
supposed-foreign body, there was a partial pectus excavatum
except for current condition (Figure 1). Auscultation was normal.

Hospital, Nyala, Sudan

Med. 2019;18(1):58-60

©Copyright 2019 by the Emergency Medicine Physicians’ Association of Turkey
Eurasian Journal of Emergency Medicine published by Galenos Publishing House.

58

Corresponding Author: Hiiseyin Fatih Sezer, Clinic of Thoracic Surgery, Nyala Sudan Turkey Training and Research

L Phone: +249967316287 E-mail: hfs.hfs@gmail.com ORCID ID: orcid.org/0000-0001-5812-7088
- Cite this article as: Sezer HF, Dayanir H. A Lucky Open Rib Fracture After Falling from a Donkey. Eurasian | Emerg

Received: 25.09.2018
Accepted: 18.10.2018


https://orcid.org/0000-0001-5812-7088
https://orcid.org/0000-0003-2018-5818

Eurasian J Emerg Med.
2019;18(1): 58-60

Sezer and Dayanir,
A Lucky Open Rib Fracture After Falling from a Donkey

Figure 2. a) First chest X-ray. b) After removal

Leukocytosis, elevation of CRP and deep anemia were present
in laboratory tests. On chest X-ray, there was a foreign body
appearance in the same opacity as the ribs that went out of the
skin on the lateral side of the 5" rib in the left hemithorax. There
was no pneumothorax or hemothorax but bilateral rib fractures
and cardiomegaly were present with multiple callus tissues
(Figure 2a). In thorax (T, it was understood that this was a part
of a rib outside the skin after the depletion fracture in the 5"
rib (Figure 3a, 3h). After the tetanus vaccination was performed,

Figure 4. Broken rib

the necessary antibiotic treatment was started and the rib piece
about 6 cm in length was removed under local anesthesia (Figure
4). The necrotic tissue in the skin was debrided and the skin
was closed without any flapping. There were no complications
after the procedure. No new pathology was observed in post-
procedural lung X-ray (Figure 2b). The patient was followed
up for 3 days in the pediatric service with the aim of medical
treatment and anemia after discharge. Follow-ups were normal
and no complications are encountered yet.
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Discussion

Although rib fractures are common in thoracic trauma, more
than 40% of patients who have thoracic trauma experience rib
fractures (6). In the child age group, rib fractures are less common
due to the elasticity of the ribs. Pain is frequently observed after
rib fractures and pain increases during thoracic movements (7). In
our pediatric age group, multiple rib fractures were present and
there was pain while breathing and coughing. Rib fracture can be
diagnosed by chest X-ray and thorax computed tomography (CT).
It should be kept in mind that 50% of rib fractures can be ignored
in PA graphs (7). Despite the presence of rib fractures in chest
X-ray as radiological examination of the patient, thoracic CT was
useful in order to understand the foreign body characteristics of
the chest wall and to determine if there was a penetration to
the thorax. In thorax CT, it was found that the foreign body on
the chest wall was opaque to the same level as the rib and that
it was located on the chest wall, did not pass the parietal pleura,
and was a part of the rib fracture. Furthermore, thorax CT had
multiple rib fractures with bilateral callus formation. After rib
fracture, vital preventive complications such as hemothorax,
pneumothorax, parenchymal laceration, flail chest may occur,
but these complications were not seen in our patient.

Compound fracture is often found in the limbs, thoracic
compound ones due to rib fractures are rarely emerges. There
is not enough data in the literature to indicate the frequency of
compound rib fracture. In our patient, compound rib fractures
and callus tissues due to the fall of the cargo animal from the
anterolateral of the left hemithorax to the outer skin were
formed by a part of the 5" rib and other bilateral multiple rib
fractures were present.

Although rib fracture treatment is often conservative, fracture-
related complications may require surgical intervention (2).
Compound fractures are complex injuries involving both the
bone and the surrounding soft tissues (3). It is feared to have
an infection in the compound fracture because it may cause
loss of function in the region (4). In order to prevent the thorax
wall infections; the surgical removal of infected tissues, the use
of appropriate and effective antibiotics, and repairing of the
remaining defect surgically or with secondary healing will be
considered as possible options (5). Beginning the treatment in
the late period will reduce the chances of success. Our patient
applied after 20 days of compound rib fracture and there was
no other thoracic pathology. In order to prevent infection and
not to disturb chest wall stability, the rib piece and surrounding
dead tissue were removed by debriding, which lost its vitality,
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appropriate antibioticstarted, tetanus prophylaxis was performed
and the defect was primary. Despite the late admission of the
patient, the patient could be followed without complication
by appropriate surgical procedure. Luckily, there was not any
thoracic pathology associated with the compound rib fracture
or significant soft tissue infection, except for other rib fractures
before the patient had a chance to consult.

Conclusion

As a result, chest wall should be intervened early to reduce
or eliminate morbidity in compound rib fractures. Although
initiation of treatment in the late period may reduce the chances
of success of treatment, morbidity can be reduced by appropriate
surgical intervention.
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Abstract

Warfarin is the most widely prescribed anticoagulant in the world. Patients who need more than 15 mg per day should be considered
warfarin-resistant. Nearly 30 genes have been reported in association with warfarin pharmacogenetics but genetic polymorphisms in the
genes encoding CYP2C9 and VKORC1 have been shown to act as the most important determinants of drug dosage requirements. The major
enzyme responsible for the metabolism of S-warfarin, the more potent of warfarin’s two stereoisomers, is CYP2C9. Warfarin inhibits vitamin
K epoxide reductase (VKOR). A 30-year-old woman was referred to our clinic for pulmonary embolism. She was treated with low molecular
weight heparin. The warfarin dose was titrated up to 15 mg daily but after one week, the INR (international normalized ratio) was still
subtherapeutic level at 1.8. In this paper, we discuss underlying genetic polymorphisms about warfarin resistance.

Keywords: Warfarin, vitamin K epoxide reductases, VKORC1

Introduction

An outbreak was observed cattle in the Northern USA and
Canada in the 1920s. The disease was characterised by fatal
bleeding, either spontaneously or from minor injuries. Nearly 20
years later, Karl Link discovered that the anticoagulant in sweet
clover was 3,3’-methylenebis (4-hydroxy coumarin). Further
work by Link led in 1948 to the synthesis of warfarin. The name
warfarin is derived from the sponsor (Wisconsin Alumni Research
Foundation) and -arin from coumarin (1).

The glutamate residues in some coagulation factors (Il, VII,
IX, X) are carboxylated in presence of 0,, CO,, and the enzyme
carboxylase, to form y- carboxyglutamate (Gla) residues. Vitamin
K is essential for this post translational modification in the liver.
In this process, vitamin K hydroquinone converted to vitamin K
epoxide. Then, vitamin K epoxide reductase (VKOR) turned its
epoxide to vitamin K again. Warfarin exerts its anticoagulant
effect by inhibiting (2) the protein vitamin K epoxide reductase
complex, subunit 1 (VKORC1).

The frequency of referral of patients with warfarin related
complications to the emergency unit increases (3). The patients
with warfarin resistance can present atypical chest pain due to
pulmonary emboli (4,5). Intracardiac thrombi can develop during
warfarin therapy in such cases (6). Warfarin resistance defined as
warfarin requirements greater than 15 mg per day to maintain
the international normalised ratio (INR) in the target therapeutic
range (7). We present a patient with warfarin resistance who had
related mutations.

Case Report

A 30-year-old woman was admitted to the outpatient clinic of
chest department of the city hospital for chest pain. Her medical
history was unremarkable. Chest computed tomography (CT)-
angiogram was consistent with pulmonary embolism. The
patient’s initial treatment was low-molecular-weight heparin. A
loading dose of warfarin 5 mg daily was started at the second day
of admission. The warfarin dose was titrated up to 15 mg daily
for one week, the INR was still subtherapeutic at 1.8. She did not
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report any dietary changes or other drug intake. We performed
genetical analyses to explain warfarin resistance. Warfarin
therapy was stopped and low-molecular-weight heparin was
started again.

Real time technique was used in the genotype analysis of
target genes in current proband patient. Total genomic DNA
was extracted from peripheral blood sample from patient with
spin column extraction technique (Roche). SERPINCT gene was
sequenced with Genetic analyser (ABI Prism 3130, Germany) and
target thrombophila genes of factor V Leiden, factor Il, MTHFR
C677T and A1298G, PAI1, exon 7 of CYP2C9*2*3 (rs1057910)
and promoter region of VKORC1 (rs9923231) were amplified
by using real-time PCR technique (LightCycler 2.0, Roche).
Case was intermediate metabolising profile for the CYP2C9
gene (CYP2C9*1/*2), Both SNPs (C677T and A1298C) were
also in heterozygous mutated profile for target MTHFR gene.
Heterozygous point mutation was detected in VKORC1T -1639>A
allele in the current proband case with warfarin resistance. The
rest of genes that analysed (factor V Ledien, factor I, PAI-1 and
SERPINC1) were in normal structure.

Discussion

It has been shown that methylenetetrahydrofolate reductase
C677T and A1298C, plasminogen activator inhibitor-1(PAI-1)
4G/5G mutations were associated with an increased risk of deep
venous thrombosis (8). We did not find any other predisposing
factors related to pulmonary embolism in our case.

Combining age and body surface area together with genetic
polymorphisms in CYP2C9 and VKORC1 accounted for 55% of the
variance in dosage requirements (1). The daily warfarin doses of
patients with the CYP2C9*1/*2 were not significantly different
from those of patients with the wild-type (CYP2C9*1/*1) mutation
in Turkish population (9). Consequently, we suggested that
CYP2C9*1/*2 mutation found in our patient did not contribute
to warfarin resistance.

In Turkish patients, VKORC1-1639 G>A polymorphism found
approximately 15% of the inter-individual variability in the
warfarin dose requirement as the largest contribution (9). Mean
dose was reported as 5 mg in wild-type GG mutation but 3.5
mg in the heterozygous (AG) group. Because our patient had
heterozygous mutation, we cannot explain warfarin resistance via
this mechanism. In Turkey, it has been shown that GG mutation
had a higher dosage requirement for warfarin compared with the
other genotypes (10). On the other hand, in Chinese population,
warfarin maintenance doses in AG + GG carriers were higher
than those in AA carriers (11).
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D’Andrea et al. (12) reported that the mean dose of warfarin
was higher (6.2 mg) among Caucasian patients with the VKORC1
1173CC genotype than those of patients carrying the CT (4.8 mg)
or the TT genotype (3.5 mg). In Chinese patients, warfarin dose
was apparently higher in patients with CT genotype (3.8 mg)
as compared with patients with TT genotype (3.1 mg). There is
no study about VKORCT 1173 genotyping in Turkish patients.
Turkish society is composed of people of many different ethnic
backgrounds such as Turkish, Asian, and Caucasian.

The in vitro analysis revealed that only six mutations of the
VKORC1 (A26P, A41S, V54L, H68Y, 1123N and Y139H) have been
found to be associated with warfarin resistance among more
than 26 missense mutations (2). Our study has limitation because
of the absence of investigations for constitutional mutations of
VKORC1. We could perform only VKORC1 promoter G-1639A and
first intron C1173T polymorphisms genotyping in our patient.

Conclusion

In conclusions, warfarin resistance in the present case was still
unknown. We continued low-molecular-weight heparin in our
patient. Ethnic difference is important because of other genes
and other rare polymorphisms affect warfarine metabolism.
In addition to CYP2C9 and VKORC1, polymorphisms in other
genes that may help determine the dose of warfarin should be
investigated.
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Restricted Movement of the Shoulder and Severe Pain: Separation

of the Acromioclavicular Joint
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A 22-year-old male patient was admitted to the emergency
room after falling on the left arm while playing football. On the
examination, he has severe pain on the left arm and restricted
to bring abduction. An anti-inflammatory analgesic drug
was administered intramuscularly to the patient whose vital
signs were stable at the time of admission. Then, the patient
had a two-sided AP shoulder graphy. On the graphy, type Il
acromioclavicular joint (AC)) dislocation was detected according
to Rockwood classification on the left shoulder (Figure 1a,b).
The patient was consulted in the orthopedics department. The
patient had a shoulder tomography (Figure 2) and admitted to
the orthopedic clinic. Surgical operation was performed by the
orthopedic clinic (Figure 3). The patient was discharged without
any problem after the operation.

We wanted to present a case of AC| separation assessed as type
Il in the emergency department patient with shoulder motion
restriction and severe pain. AC] separation is a rare diagnosis
in patients presenting with emergency services with limited
shoulder movement and severe pain. The AC] separation is an
injury that accounts for approximately 12% of shoulder injuries
in all populations. This rate can reach up to 50% in athletes (1).
According to the Rockwood classification, there are six types
of ACJ injuries. Type I, I, Il is more common and, type IV, V,
VI is more rare. Type IIl ACJ injury is described as torning of
the acromioclavicular and coracoclavicular ligaments with a
pronounced elevation of the distal clavicle (25-100% widening at
the coracoclavicular distance). While types | and Il are typically
treated conservatively, types IV and VI are often surgically
treated. The management of type Il injuries is still controversial
(1-3). In type 1l AC injuries, the choice of treatment depends on

4 -
Figure 1. a,b) Type Ill acromioclavicular joint separation according
to Rockvvood classification on left shoulder on unilateral and
bilateral AP graph

Figure 2. Acromioclavicular joint separation in the left shoulder in
the captured tomography

the decision of the surgeon and the patient. Some studies prefer
surgery to obtain anatomically of the shoulder good functioning
in physically active young adults. Thus, chronic instability
and pain will also be reduced (2-4). Some researchers prefer
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Figure 3. AP shoulder X-ray after surgery of the patient

conservative treatment especially in elderly patients due to low
complication rate and duration of healing (2-5). In conclusion,
most studies found no significant difference in outcomes
between the operated and nonoperated groups (2,3).

It is important to remember the ACJ injuries in the emergency
department with severe pain in the shoulder. The patient can
face cosmetic and disability consequences when such injuries
are overcome. For this reason, correct classification of the injury
is important and bilateral comparative radiographies may be
necessary.

Keywords: Shoulder, separation, acromioclavicular joint,
emergency medicine
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Dear Editor,

As the first “healers” were chronicles in cave paintings, depicting
the use of plants as medicines in what is today’s France, the
Greeks enjoy having laid the foundation of medical diagnosis,
advanced medical ethics and also the Hippocratic Oath which
has formed the basis of modern medicine. The connection
between the doctors and their respective patients has long been
under the scrutiny since the time of Hippocrates and is an issue
of many ethical debates in modern literature (1,2).

With the existing and evolving model of health care, the locus of
power thus has shifted within the patient’s hands (3). Effective
communication between the doctor and patient is essential to
clinical function the result of which is the golden art of medicine
and a crucial element in the timely provision of adequate
healthcare. The physicians are increasingly complaining of losing
patients to follow up, patients switching physicians and dealing
with noncompliance to medications (1). Moreover, the constant
altering of doctors breeds miscommunication between the two
parties. Especially in the emergency department, the ambiguity
of treatment already given, leads to polypharmacies that can
result in drug interactions and eventual mismanagement of
the patient. The under treatment or overtreatment can lead to
exacerbation of symptoms or worse, the overall condition of the
patient. Multiple drug usage could also result in lowering of the
efficacy hence, the effects of the drugs on the disease (4-6).

Since the relationship between the patient and their physician
determines the quality and totality of information extracted
and understood which significantly influences the doctor and
patient satisfaction. It is therefore necessary to minimize the
strain between the doctor and patient as well as the obscure
facts essential in reaching a diagnosis (7). This contributes

to maintenance of standard practice and prevents physician
burnout with resulting turnover and is an important determinant
of compliance.

Having limited amount of knowledge or clinical evidence for
decision making is not the only challenge faced by the physicians
in the hospital setting. Treatment bias and differences in clinical
experience and exposure also become major factors in the
mismanagement of the patients. Sometimes, even the most
experienced physicians make errors in diagnosing patients due to
the masking of the symptoms of a disease after being managed
by some other doctor and not following through properly (6,7).

The decentralization of patient care has long celebrated its
negative connotations on compromised patient care. The
maintenance of the interests of patients along with the physician
has become an indispensable challenge to overcome in Pakistan.
Emphasis is laid on organized patient care to improve the
healthcare standards in the country. Adoption of the healthcare
system abroad which advocates patient satisfaction as a top tier
priority may now be good system to consider (8).

United States law strictly considers this sort of relationship as
fiduciary where doctors are expected and required to solemnly
act in their patients interests, even if that means those interests
may not be very well aligned with their own (9). The patients
can be encouraged to question and actively take part in their
own healthcare. Increasing evidence suggest that the patients
actuated in the medical encounter to partake in the decisions
about their care have a better compliance, quality of life and
higher patient satisfaction (10).

Similarly the positives of primary healthcare include the
opportunity of establishing a strong relationship with the doctors
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