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

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

The journal’s target audience includes Emergency Medicine experts, School members who conduct scientific studies and work in the Emergency 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.

AIMS AND SCOPE
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INSTRUCTIONS TO AUTHORS

Eurasian Journal of Emergency Medicine (Eurasian J Emerg Med), as a 
double-blind peer reviewed journal published by the Emergency Medicine 
Physicians’ Association of Turkey, publishes original articles on clinical, 
experimental and basic sciences in the 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 MJ, Pocock SJ. Statistical 
guidelines for contributors to medical journals. Br Med J 1983: 7; 1489-
93). Information on statistical analyses should be provided with a separate 
subheading under the Materials and Methods section and statistical 
software that was used during the process must certainly be specified. Data 
must be expressed as mean±standard 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 (CI) and p values.

INSTRUCTIONS TO AUTHORS
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INSTRUCTIONS TO AUTHORS

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.

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, c, etc.) to indicate figure 
subunits. Thick and thin arrows, arrowheads, stars, asterisks and similar 
marks can be used on the images to support figure legends. Like the rest of 

Table 1. Limitations for each manuscript type.

Type of 
manuscript

Word limit Abstract 
word 
limit

Reference 
limit

Table 
limit

Figure limit

Original 
Article

5000 
(Structured)

200 50 6
7 or total of 
15 images

Review 
Article

5000 200 50 6
10 or total of 
20 images

Case Report 1500 200 10
No 
tables

10 or total of 
20 images

Letter to the 
Editor

500 N/A 5
No 
tables

No media

Scientific 
letter

900 N/A 10
No 
tables

2 or total of 
4 images

Clinical 
Imaging/ 
Visual 
Diagnosis

400 N/A 5
No 
tables

3 or total of 
6 images

History 900 N/A 10
No 
tables

3 or total of 
6 images

Publication 
ethics

900 N/A 10
No 
tables

No media
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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 
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Introduction

Anaphylaxis is a systemic hypersensitivity reaction that affects 
many organs for various reasons. Epinephrine (adrenalin) is the 
first and most important step in the treatment of anaphylaxis. Most 
anaphylaxis-related deaths are due delayed or lack of adrenaline 
administration. Since most cases of anaphylaxis develop outside 
the hospital, patients should carry the adrenaline auto-injector 
with them and treat themselves (1). In terms of teaching how to 
use auto-injectors, websites where information can be accessed 
quickly and easily can be a part of education as physicians (2). 

YouTube is a social network where people can easily upload and 
publish videos. The ease of accessibility increases the prevalence, 

but the possibility of misinformation in published videos may 
cause the spread of false information. 

In this study, we analyzed the videos on YouTube by searching 
for “using epinephrine auto-injectors for anaphylaxis” and aimed 
to determine if the video contents are in accordance with the 
guidelines and to check their reliability.

Materials and Methods

Setting

The term “using adrenaline/epinephrine auto-injectors for 
anaphylaxis” was searched on https://www.youtube.com 
on January, 2016 and the videos were evaluated by one 

Aim: Epinephrine is the best treatment for anaphylaxis and gives the best results if given within the first few minutes of a severe allergic 
reaction. An auto-injector is used by the patient or her/his relatives when the reaction happens. The Internet can be useful in the education 
of these individuals as much as the education provided by the experts in this field. To the best of our knowledge, there is no study about 
epinephrine videos on YouTube. In our study, we aimed to evaluate the accuracy of YouTube videos on the use of epinephrine auto-injector 
and their compliance to guidelines.

Materials and Methods: In order to analyze the quality and compliance of YouTube videos on auto-injectors, the term “using epinephrine 
auto-injectors for anaphylaxis” was searched at YouTube in January 2015. The videos were then scored from 1 to 10 for reliability.

Results: Of the 610 videos in our study, 210 were about epinephrine auto-injectors. It was found that there was a significant relationship 
between reliability and uploader, upload date, video length and application model (p<0.05), but there was no significant relationship 
between reliability and the number of views (p=0.885).

Conclusion: In conclusion, we postulated that the social network is very efficacious in terms of medical education. In order to prevent 
misinformation of the community, videos should be shared by relevant authorities or physicians on social networks like YouTube.

Keywords: Auto-injector, epinephrine, YouTube
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dermatologist and two emergency physicians who were trained 
about adrenaline auto-injectors. 

Study Design and Data Collection

The exclusion criteria were as follows: a) videos about medicine, 
but not related to epinephrine auto-injectors, b) videos with 
no demonstration of application, c) videos not in the English 
language, c) videos including news, not training, d)  advertising 
videos (ads about courses etc.), e) funny or non-serious videos, 
and f) repetitive videos. The uploaders were categorized as a) 
official institutions (AHA/ERC, Universities etc.), b) professionals 
such as medical doctors, c) news agency, d) commercial firms 
(course etc.) and e) unclear. In addition, number of views, 
upload date (year), length of videos, and application model (no 
application, applying to a real person, schematic application or 
both real person and schematic application) are questioned.

All videos were watched by two emergency physicians and one 
dermatologist. When there was no agreement on the score, the 
video was watched again together and the score was accounted 
mutually. The score table from one to ten was used for evaluating 
the reliability of videos (Table 1).

Statistical Analysis

All data from the study were evaluated by using Statistical Package 
for Social Sciences for Windows version 20. Quantitative factors 
were expressed as mean ± standard deviation and categorical 
factors were summarized as numbers and percentage. Frequency 
analysis was done. The distributions of variables were examined, 
and Independent Samples t-test was used for the analysis of 

normally distributed variables and Mann-Whitney U test was 
used for non-normal distributions. The differences between two 
groups in terms of demographic and hematological parameters 
were determined by backward stepwise logistic regression 
analysis. P<0.05 was considered significant in all tests.

Results

The search yielded a total of 619 videos on 31 webpages, each 
webpage including 20 videos. Four hundred and ten videos 
were excluded according to exclusion criteria. Unrelated videos 
(n=141) and repetitive videos (n=79) were excluded. A total of 
210 videos were included in this study (Table 2).

It was found that 63 of 210 videos were uploaded by government 
agencies. The uploaders of 114 videos were unclear. The mean 
number of views was 10704 (min-max=3-413682) and the mean 
video length was 2.8 seconds (min-max=0.01 to 26.23). Most of 
the videos (n=48) were uploaded in 2015 and only one video was 
uploaded in 2006. It was found that auto-injector application 
was shown on real people in 156 videos and the application 
scores were given in Table 3. 

Eighty-six (41%) videos obtained a full score. The mean score of 
the videos was 7.6±1.6. Thus, it was identified that a video with 
a score of 10 was reliable. When we use this value as a statistical 
cut-off, it was found that there was a significant relationship 
between uploaders, length of video, upload date, application 
model and reliability (p<0.05). However, there was no significant 
relationship between the number of views and reliability 
(p=0.885). 

When we divided the videos into two groups according to the 
uploaders (government agencies and physicians in the first 
group and uncertain agencies in the second group), there was a 
statistically significant relationship between the groups in terms 
of reliability and video length (p<0.05 and p<0.05). There was 
no statistically significant relationship between groups in terms 
of the number of views, upload date and application model 
(p=0.129, p=0.635, p=0.064, respectively).
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Table 1. The parameters used to assess the reliability of videos

Parameter Score

A1. Does the video mention the importance of 
anaphylaxis? 1

A2. Does the video mention when should apply an 
epinephrine auto-injector? 1

A3. Does the video mention the importance of 
epinephrine auto-injector? (the importance of the 
necessity to be done)

1

A4. Does the video describe the application of 
epinephrine auto-injector? 1

A5. Does he/she pull the cover? 1

A6. Does he/she show the location where to apply 
epinephrine auto-injector in the outer-mid-thigh? 1

A7. Does he/she inject black portion into the thigh? 1

A8. Does he/she press to activate? 1

A9. Does he/she keep epinephrine auto-injector for 
ten seconds? 1

A10. Does he/she suggest calling emergency?                                      1

Table 2. Exclusion criteria for videos
Reason for exclusion n %
It is medical, but not related to epinephrine 
auto-injector 141 22.8

There is expression, but no application 18 2.9
Language is not English 12 1.9
It is not related to education 86 13.9
Funny video 73 11
Repetitive video 79 13.6
Do not exclude 210 33.9
Total 619 100
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Discussion

As a result of our study, we found that 40% of the videos on 
YouTube scored above average and we found that the steps 
related to the application were useful in terms of training 
because of the high rate of 90%. 

The way to reduce anaphylaxis-induced mortality and morbidity 
depends on effective treatment on time. The increasing incidence 
of anaphylaxis in recent years has gained importance. For this 
reason, a premeasured epinephrine preparation (epipen or 
Auvi-Q) should be provided for emergency use in the treatment 
of anaphylaxis (3). YouTube and other social networks are widely 
used to enable people to share information in a very fast and 
uncontrolled way (4). Uncontrolled, widespread and rapid 
dissemination of data is extremely important in terms of access 

to information sharing. However, if there is doubt about the 
accuracy of the information, this means the rapid dissemination 
of incorrect information. In their study, Akgun et al. (5) evaluated 
electrocardiography videos on YouTube and found that these 
videos were not useful and safe. Beydilli et al. (6) examined the 
accuracy of the videos on YouTube about pediatric resuscitation 
[cardiopulmonary resuscitation, basic life support (BLS) etc.] and 
reported that only 232 of the 1200 videos were related to BLS 
and CPR, and that 15% were reliable. Similarly, Yaylacı et al. (2) 

investigated accuracy and reliability of 1994 YouTube videos on 
adult cardiopulmonary resuscitation and basic life support. They 
stated that 209 videos were in line with the guidelines and that 
videos are partially useful for training. In our study, we found 
that search for “epinephrine auto-injector” yielded 619 videos 
and that 210 of them were associated with epinephrine auto-
injector. Thirty-nine point eight percent of them were rated 
above average and these videos were found to be beneficial for 
education. It was found that there was a significant relationship 
between the reliability of the videos and uploaders, upload date, 
the length of videos and  application model. We believe that it 
is extremely important to emphasize the significant relationship 
between reliability and uploaders. 

We could not find any studies in the literature on epinephrine 
auto-injectors on YouTube or similar social networks. Therefore, 
we believe that this study is important because it is the first 
study in the literature. Two studies were found on epinephrine 
auto-injectors, but they were not related to education. In a trial 
conducted with students at the primary school and secondary 
schools, 20.6% of participants correctly applied epinephrine auto-
injector including all 4 steps of the procedure (grey cap removal, 
place the injector on the middle of the outer thigh, push down to 
activate and hear the click sound, wait for at least 10 seconds). In 
a study conducted with medical students, it was determined that 
2% of participants applied the  6 steps of the procedure correctly 
(introduction of epinephrine auto-injector, remove the gray cap, 
place the injector on the middle of the outer thigh, push down 
to activate, hear the click sound, wait for at least 5 seconds) (7,8).  

Our study found that the steps of application were correctly 
described in the videos, but the importance of anaphylaxis and 
recommended steps for contacting emergency services were less 
accurate. It was observed that most of our videos were uploaded 
in 2015 and approximately one third of them were uploaded by 
relevant institutions or healthcare professionals and physicians. 
Güneş et al. (9) examined YouTube videos on varicose veins in their 
study and found that the number of views of videos uploaded by 
related institutions was higher than that uploaded by healthcare 
personnel who uploaded 32.7% of the videos. However, in our 
study, no significant relationship was found between the number 
of views and uploaders.
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Table 3. Upload date, uploaders, application models and 
application scores
Date n %

2006 1 0.5

2007 2 1
2008 6 2.9
2009 13 6.2
2010 10 4.8
2011 19 9
2012 22 12.9
2013 42 20
2014 42 20
2015 48 22.9
Uploader n %
Official institutions (like AHA/ERC or University...) 63 30
Healthcare professional(s) 17 8.1
Individual with credentials unspecified 114 54.3
News program 16 7.6
Application model n %
No application

Human

33

156

15.7

74.3
Manikin 2 1
Both 19 9
Score n %
A1 correctly applied 105 50
A2 correctly applied 118 56.2
A3 correctly applied 119 56.7
A4 correctly applied 166 79
A5 correctly applied 205 97.6
A6 correctly applied 190 90.5
A7 correctly applied

A8 correctly applied

A9 correctly applied

A10 correctly applied

202

200

184

114

96.2

95.2

87.6

54.3
Total     210 100

AHA: American Heart Association, ERC: Europen Resuscitation Council
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Conclusion

In conclusion, we think that social networks such as YouTube 

are especially useful for medical education. However, in order 

to avoid misinforming the society, we believe that official 

institutions or physicians should share videos on YouTube and 

other social networks or the uploader should be presented in 

more detail in the video.
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Introduction

Narcotic substance use and addiction is a major public health 
problem worldwide. Novel or atypical narcotic substances have 
been developed in the last decade. Among these, cheaper and 
easily accessible ones have become increasingly popular (1).

Tetrahydrocannabinol is a synthetic cannabinoid and its 
derivatives were first manufactured in Europe in 2004 under the 
name Bonsai (2). Having the central effects of marijuana, these 
substances have been introduced as “harmless”, “legal marijuana”, 
and as “a designed drug” (2). Being readily accessible and cheap, 
as well as lacking the narcotic substance status, these substances 
have gained a rapidly increasing popularity, particularly among 
adolescents and young adults (3,4).

Today, synthetic cannabinoids have 11 groups, containing 130 

subgroups (5). Although synthetic cannabinoids exert sympathetic 

effects such as palpitation, sweating, agitation and restlessness, 

the diversity of synthetic cannabinoid combinations and 

manufacturing techniques complicate clinical predictions about 

their effects (6,7). Recently, it has been reported that they cause 

severe conditions such as myocardial infarction, pulmonary 

embolism, ischemic stroke, seizure, acute renal failure and death 

(8-10). Cases of intoxication have also been reported recently due 

their widespread use (11). 

In this study, we aimed to contribute to the contemporary 

literature by investigating the clinical course and outcomes of 

Bonsai use, a synthetic cannabinoid with increasing popularity. 
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Aim: We aimed to contribute to the contemporary literature by investigating the clinical course and outcomes of bonsai, a synthetic 
cannabinoid with progressively increasing use.

Materials and Methods: Our study retrospectively reviewed the medical records of 149 patients with symptoms related to bonsai use. The 
parameters included age, gender, blood pressure, heart rate, respiratory rate, body temperature, Glasgow coma scale, route and duration 
of bonsai use, time used, symptoms, follow-up period in the emergency department, regular ward and intensive care unit, need for 
mechanical ventilation, biochemistry panel, abstinence, intoxication, mortality, and morbidity.

Results: The most common symptoms were agitation (49.7%) and anxiety (28.9%). Intoxication was correlated with creatinine and creatine 
kinase-myocardial band (p<0.05). Patients who were intoxicated had more agitation, impaired consciousness, and speech disturbances 
(p<0.05). The mean emergency department follow-up period was 8 hours. The follow-up period was 4 days in the intensive care unit and 
2 days in the regular ward. The overall mortality rate was 2%.

Conclusion: Bonsai use is characterized by ischemic symptoms and can therefore be fatal.

Keywords: Bonsai, synthetic cannabinoids, emergency department
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Materials and Methods

Our study was retrospectively performed on patients who 
presented to the emergency department of our hospital with 
complaints related to isolated Bonsai use between January 1, 
2013 and December 31, 2015 in Ankara, Turkey.

Study Population and Data Collection

The medical records of patiens were accessed via hospital 
automation system and patient follow-up cards. Patient data 
were recorded in specific forms prepared for each patient and 
were then transferred to a computer. 

A total of 170 patients, who presented to our hospital’s 
emergency department with disturbing symptoms after Bonzai 
intake, were enrolled. JWH-18 and JWH-73 metabolites in 
urine samples were searched using the Rapid K2 Test Card [An 
immunochromatographic assay for the rapid visual detection of 
synthetic cannabis (K2) in human urine]. Twenty-one patients 
with no noticeable metabolite were excluded. Among patients 
with noticeable urinary metabolites, other narcotic drugs were 
screened in urine using a toxicology panel. Ethanol level was 
measured from blood samples obtained from all patients. We 
excluded patients with following conditions: under the age of 
18, history of using any additional substance, lacking complete 
medical data, receiving medical treatment for any other disorder 
and limited access to medical records. The recorded data 
included age, gender, vital parameters [systolic blood pressure 
(SBP), diastolic blood pressure (DBP), pulse rate, respiratory rate, 
and saturation], Glasgow coma scale (GCS), route and duration of 
Bonsai use, time used, symptoms, follow-up period (emergency 
department, regular ward, and intensive care unit), need for 
mechanical ventilation, biochemical parameters (glucose, urea, 
creatinine, potassium, aspartate transaminase (AST), alanine 
aminotransferase (ALT), creatine kinase (CK), and creatine kinase-
myocardial band (CK-MB), abstinence, intoxication (Table 1), and 
mortality.

Statistical Analysis

The study data were analyzed using the Statistical Package for 
Social Sciences 18.0 for Windows package program (SPSS Inc., 
Chicago, IL, USA). Kolmogorov-Smirnov test was used to test 
the normality of the distribution of continuous and discrete 
numerical variables. Descriptive statistics included median, 
interquartile range (IQR), and minimum-maximum values for 
nonparametric continuous and discrete numerical variables, 
and number and percentage (%) for categorical variables. The 
nonparametric variables were analyzed using Mann-Whitney U 
test and the categorical variables using chi-square and Fisher’s 
exact chi-square test. Unless stated otherwise, a p-value less than 
0.05 was considered statistically significant for all comparisons. 

Results

This study included a total of 149 patients (121 male and 28 
female) with a median age of 25 years [IQR: 6.5]. According to 
the follow-up data and treatment results, 123 (82.5%) patients 
had symptoms related to Bonsai use and 26 (17.5%) to Bonsai 
Abstinence syndrome. The development of Bonsai intoxication 
was not correlated with age and gender (Table 2). The most 
common route of Bonsai use was smoking, and the majority of 
patients had a history of repetitive Bonsai use. No significant 
correlation was found between the route and duration of Bonsai 
use and intoxication (p<0.05) (Table 2). 

Intoxication was not correlated with SBP, DBP, pulse rate, 
respiratory rate, body temperature, saturation, and GCS (p>0.05) 
(Table 2). It was also not correlated with glucose, AST, ALT, BUN, 
potassium, and CK levels (p>0.05), whereas creatinine and CK-
MB levels were significantly increased in patients who were 
intoxicated (p<0.05) (Table 3). 

Patients admitted to the intensive care unit had higher heart 
rate, respiratory rate, glucose, AST, ALT, urea, creatinine, and CK-
MB levels, but a lower GCS (p<0.05). The patients who died had 
higher heart rate, respiratory rate, and glucose levels, but GCS 
was lower (p<0.05) (Table 3).

Ninety-two percent of patients were discharged from the 
emergency department, 7.4% were admitted to the intensive 
care unit and 0.6% were admitted to a regular ward (Table 3). 
Six (4.0%) patients needed mechanical ventilation. The follow-
up period was eight hours [IQR: 4] in ED, four days [IQR: 3] in 
intensive care unit and two days in regular ward. The intoxicated 
patients had significantly longer ED follow-up periods (p<0.05) 
(Table 3). The overall mortality rate was 2% (Table 3). All patients 
who were admitted, who needed mechanical ventilation and 
who died were intoxicated (Table 4).

Kavak et al. 
Bonsai Use

Table 1. Diagnostic criteria for cannabis-induced intoxication

A. Recent cannabis use

B. Clinically significant behavioral or psychological alterations 
that occur during or shortly after cannabis use 

C. The occurrence of two or more of the criteria below within 
2 hours of cannabis use (conjunctival redness, increased 
appetite, dry mouth, tachycardia)

D.
Admission signs and symptoms either incompatible with 
any other medical condition or unexplained by the intake 
of any other substance or any other mental disorder 



74

Eurasian J Emerg Med. 
2019;18(2): 72-8

Kavak et al. 
Bonsai Use

Ta
bl

e 
2.

 T
he

 c
or

re
la

ti
on

 o
f 

de
m

og
ra

ph
ic

 d
at

a 
w

it
h 

B
on

sa
i i

nt
ox

ic
at

io
n

To
ta

l 
(n

=
14

9)
Ye

s 
(n

=
12

3)

In
to

xi
ca

ti
on

In
te

ns
iv

e 
ca

re
D

ea
th

N
o 

 
(n

=
26

)
p

Ye
s 

(n
=

11
)

N
o

 (n
=

13
8)

p
Ye

s 
(n

=
3)

N
o 

(n
=

14
6)

p

Ag
e,

 m
ed

ia
n 

[I
Q

R]
25

 [6
.5

]
25

 [7
]

23
.5

 [5
.7

5]
0.

08
2T

25
 [9

]
25

 [6
.2

5]
0.

68
6T

21
 [-

]
25

 [6
.2

5]
0.

64
5T

Ge
nd

er
M

al
e,

 n
 (%

)
12

1 
(8

1.
2)

98
 (7

9.
7)

23
 (8

8.
5)

0.
41

1*
10

 (9
0.

9)
11

1 
(8

0.
4)

0.
69

0*
3 

(1
00

)
11

8 
(8

0.
8)

>
0.

99
9*

Fe
m

al
e,

 n
 (%

)
28

 (1
8.

8)
25

 (2
0.

3)
3 

(1
1.

5)
1 

(9
.1

)
27

 (1
9.

6)
0

28
 (1

9.
2)

Ro
ut

e 
of

 u
se

Ci
ga

re
tt

e,
 n

 (%
)

14
1 

(9
4.

6)
11

6 
(9

4.
3)

25
 (9

6.
2)

>
0.

99
9*

*x

11
 (1

00
)

13
0 

(9
4.

2)

>
0.

99
9*

*

3 
(1

00
)

13
8 

(9
4.

5)
>

0.
99

9*
*

H
oo

ka
h,

 n
 (%

)
6 

(4
.0

)
6 

(4
.9

)
0

0
6 

(4
.4

)
0

6 
(4

.1
)

O
ra

l, 
n 

(%
)

2 
(1

.3
)

1 
(0

.8
)

1 
(3

.8
)

0
2 

(1
.4

)
0

2 
(1

.4
)

Fr
eq

ue
nc

y 
of

 u
se

Fi
rs

t 
ti

m
e,

 n
 (%

)
14

 (9
.4

)
10

 (8
.1

)
4 

(1
5.

4)
0.

26
9*

*
0

14
 (1

0.
1)

0.
60

0*
*

0
14

 (9
.6

)
>

0.
99

9*
*

Re
pe

ti
ti

ve
 n

 (%
)

13
5 

(9
0.

6)
11

3 
(9

1.
9)

22
 (8

4.
6)

11
 (1

00
)

12
4 

(8
9.

9)
3 

(1
00

)
13

2 
(9

0.
4)

D
ur

at
io

n 
of

 u
se

, m
ed

ia
n 

[I
Q

R]
6 

[4
]

6 
[4

]
3 

[4
]

0.
06

3T
8 

[4
]

4 
[2

]
<

0.
00

1T
8 

[6
]

4.
5 

[3
]

0.
05

9T

Sy
m

pt
om

s 
an

d 
si

gn
s

Ag
it

at
io

n
74

 (4
9.

7)
69

 (5
6.

1)
5 

(1
9.

2)
0.

00
1*

1 
(9

.1
)

73
 (5

2.
9)

0.
00

9*
0

74
 (5

0.
7)

0.
24

5*

An
xi

et
y

43
 (2

8.
9)

38
 (3

0.
9)

5 
(1

9.
2)

0.
23

3*
1 

(9
.1

)
42

 (3
0.

4)
0.

17
8*

0
43

 (2
9.

5)
0.

55
7*

Im
pa

ir
ed

 
co

ns
ci

ou
sn

es
s

27
 (1

8.
1)

27
 (2

2.
0)

0
0.

00
4*

*
7 

(6
3.

6)
20

 (1
4.

5)
0.

00
1*

*
3 

(1
00

)
24

 (1
6.

4)
0.

05
**

Sp
ee

ch
 

di
st

ur
ba

nc
e

27
 (1

8.
1)

27
 (2

2.
0)

0
0.

00
4*

*
2 

(1
8.

2)
25

 (1
8.

1)
>

0.
99

9*
*

0
27

 (1
8.

5)
>

0.
99

9*
*

D
ys

pn
ea

27
 (1

8.
1)

25
 (2

0.
3)

2 
(7

.7
)

0.
16

6*
*

2 
(1

8.
2)

25
 (1

8.
1)

>
0.

99
9*

*
1 

(3
3.

3)
26

 (1
7.

8)
0.

45
4*

*

H
al

lu
ci

na
ti

on
26

 (1
7.

4)
24

 (1
9.

5)
2 

(7
.7

)
0.

25
3*

*
0

26
.8

 (1
8.

8)
0.

21
3*

*
0

26
 (1

7.
8)

>
0.

99
9*

*

N
au

se
a 

vo
m

it
in

g
20

 (1
3.

4)
17

 (1
3.

8)
3 

(1
1.

5)
>

0.
99

9*
*

2 
(1

8.
2)

18
 (1

3)
0.

64
3*

*
0

20
 (1

3.
7)

>
0.

99
9*

*

Pa
ra

no
ia

13
 (8

.7
)

12
 (9

.8
)

1 
(3

.8
)

0.
46

7*
*

0
13

 (9
.4

)
0.

59
9*

*
0

13
 (8

.9
)

>
0.

99
9*

*

Cr
av

in
g

13
 (8

.7
)

1 
(0

.8
)

12
 (4

6.
2)

<
0.

00
1*

*
0

13
 (9

.4
)

>
0.

99
9*

*
0

13
 (8

.9
)

>
0.

99
9*

*

Pa
lp

it
at

io
ns

13
 (8

.7
)

13
 (1

0.
6)

0
0.

12
6*

*
1 

(9
.1

)
12

 (8
.7

)
>

0.
99

9*
*

0
13

 (8
.9

)
>

0.
99

9*
*

Re
st

le
ss

ne
ss

9 
(6

)
0

9 
(3

4.
6)

<
0.

00
1*

*
0

9 
(6

.5
)

>
0.

99
9*

*
0

9 
(6

.2
)

>
0.

99
9*

*

Sy
nc

op
e

7 
(4

.7
)

7 
(5

.7
)

0
0.

60
6*

*
2 

(1
8.

2)
5 

(3
.6

)
0.

08
5*

*
1 

(3
3.

3)
6 

(4
.1

)
0.

13
5*

*

Sw
ea

ti
ng

5 
(3

.4
)

0
5 

(1
9.

2)
<

0.
00

1*
*

0
5 

(3
.6

)
>

0.
99

9*
*

0
5 

(3
.4

)
>

0.
99

9*
*

D
iz

zi
ne

ss
4 

(2
.7

)
2 

(1
.6

)
2 

(7
.7

)
0.

14
1*

*
0

4 
(2

.9
)

>
0.

99
9*

*
0

4 
(2

.7
)

>
0.

99
9*

*

H
ea

da
ch

e
4 

(2
.7

)
0

4 
(1

5.
4)

0.
00

1*
*

0
4 

(2
.9

)
>

0.
99

9*
*

0
4 

(2
.7

)
>

0.
99

9*
*

D
if

fu
se

 p
ai

n
4 

(2
.7

)
4 

(3
.3

)
0

0.
99

9*
*

3 
(2

7.
3)

1 
(0

.7
)

0.
00

1*
*

0
4 

(2
.9

)
>

0.
99

9*
*

N
er

vo
us

ne
ss

2 
(1

.3
)

2 
(1

.6
)

0
0.

99
9*

*
0

2 
(1

.4
)

>
0.

99
9*

*
0

2 
(1

.4
)

>
0.

99
9*

*

D
ry

 m
ou

th
2 

(1
.3

)
1 

(0
.8

)
1 

(3
.8

)
0.

32
0*

*
0

2(
1.

4)
>

0.
99

9*
*

0
2 

(1
.4

)
>

0.
99

9*
*

Ab
do

m
in

al
 p

ai
n

1 
(0

.7
)

1 
(0

.8
)

0
0.

99
9*

*
0

1 
(0

.7
)

>
0.

99
9*

*
0

1 
(0

.7
)

>
0.

99
9*

*
Fa

ti
gu

e
1 

(0
.7

)
1 

(0
.8

)
0

0.
99

9*
*

0
1 

(0
.7

)
>

0.
99

9*
*

0
1 

(0
.7

)
>

0.
99

9*
*

T M
an

n-
W

hi
tn

ey
 U

 te
st

, *
Ch

i-s
qu

ar
e 

te
st

, *
*F

is
he

r’s
 E

xa
ct

 te
st

, I
Q

R:
 In

te
rq

ua
rt

ile
 r

an
ge



75

Eurasian J Emerg Med. 
2019;18(2): 72-8

Discussion

Although synthetic cannabinoids were originally produced as 
therapeutic agents, they were sold as marijuana alternatives 
stuffed in dried plants after being synthesized in laboratories in 
the early 2000s (12). Although their use is increasingly common, 
their toxic effects and medical consequences are not fully known 
(11,13,14). 

It is known that all forms of narcotic substance use are common 
among young males (7,15-17). The median age of our patients 
was 25 years and 81.2% of them were male. No correlation 
was found between intoxication and gender or age. We believe 
that Bonsai use is common among young males, because 
they frequently spend their time in places where Bonsai use 
is common, and they perceive drug use as a means to draw 
attention or a sign of courage. Compared to other substances, 
being cheap and more easily accessible may also have made 
Bonsai more popular among young people. We believe that 
bonsai users are predominantly young, because more potent 
substances (heroin, cocaine, etc.) are used later in life. A greater 
mortality rate is associated with their use and users undergo 
rehabilitation. We opine that intoxication with these substances 
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Table 4. The correlations of admission status, need for 
mechanical ventilation, and follow-up durations with 
intoxication

Total 
(n=149) Intoxication

Yes 
(n=123)

No 
(n=26) p

Discharged from ED 137 (92) 111 (90.2) 26 (100)

0.127
Intensive care unit 
admission 11 (7.4) 11 (9.0) 0

Regular ward 
admission 1 (0.6) 1 (0.8) 0

Need for 
mechanical 
ventilation, n (%)

6 (4.0) 6 (4.0) 0 0.591

Follow-up period in 
the ED (hours) 8 (4) 6 (4) 2.5 (1.3) <0.001

Follow-up period in 
the intensive care 
unit 

4 (3) 4 (3) - N/A

Follow-up period 
in the regular ward 
(days)

2 2 - N/A

Mortality n (%) 3 (2.0) 3 (2.4) 0 0.421

 ED: Emergency department
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is more linked to their properties, amount, and duration of 
exposure than the age or gender of the patient.  

Published reports suggest that although synthetic cannabinoids 
are generally used in cigarette form, they can be inhaled in 
vaporized form or taken orally or rectally (2,3,18). In our study, 
cigarette form was the most common form (94.6%), but the route 
of use was not significantly correlated to intoxication. Although 
Bonsai is best suited for inhaled use in cigarette form, we think 
that some patients may try other forms to cause a change or to 
get more pleasure. Since both the number of people who tried 
other forms and the amount of substance used by these routes 
were small, it did not make a significant difference with regard 
to intoxication. 

Doğan et al. (3) reported that 74.2% of patients, who had a 
higher rate of liver and renal dysfunction, had a history of 
substance use, although the difference did not reach statistical 
significance (2). On the other hand, 90.6% of our patients had 
been using Bonsai for six months. Intoxication was independent 
of the duration of repetitive substance use. We believe that the 
repetitive Bonsai use has gradually increased due to addiction 
potential and abstinence symptoms. However, the duration of 
Bonsai use is shorter in Turkey due to its recent introduction to 
this country, and signs of intoxication more commonly appear 
in case of hepatic and renal dysfunction caused by worsening 
hypoxia in the long term. 

Synthetic cannabinoids are partial or complete agonists of CB1 
receptors. They cause adverse effects such as sweating, nausea, 
vomiting, appetite disorders, hyper/hypotension, chest pain, 
tachycardia/bradycardia, respiratory depression, confusion, 
psychomotor agitation, somnolence, and sedation in addition 
to their usual effects including euphoria, anxiety, agitation, 
irritability, psychosis, and altered cognitive skills (2,7,19,20). 
Barratt et al. (16) reported that 68% of patients experienced at 
least one side effect, the most common of which was impaired 
motor coordination (39%). Doğan et al. (3) stated that dizziness 
and agitation were the most common symptoms. Zimmermann 
et al. (21) stressed that patients regularly using Bonsai may 
suffer from signs and symptoms of abstinence syndrome, which 
include shivering, headache, nightmares, craving, hypertension, 
and tachycardia. Forrester reported that 48.5% of the patients 
presented with palpitations and chest pain, and 24.3% with 
dizziness and vertigo (22). We demonstrated that the most 
common symptoms among intoxicated patients were agitation, 
speech disturbance, and altered consciousness. Many symptoms 
have been linked to Bonsai use in the literature. This may be 
a result of different CB-1 receptor affinities, potencies, doses, 
and duration of the effect of different synthetic cannabinoid 
subgroups. Considering that the patient group with signs of 

abstinence syndrome also had a high anxiety rate, we think that 
the symptoms of Bonsai use are largely similar.  

At low to moderate doses, cannabinoids induce tachycardia and 
increase cardiac output by a sympathomimetic effect whereas, 
at higher doses, they cause bradycardia and hypotension by 
their parasympathomimetic effect (23,24). Studies conducted 
so far have shown that affected patients most commonly 
experienced tachycardia and hypertension, while bradycardia 
and hypotension were less common (25-28). We could not find 
any abnormal vital parameters except for tachypnea, and vital 
parameters were not correlated to intoxication status. We believe 
that our patients generally used low to moderate doses of Bonsai, 
and its effects started to wane over time. We think that tachypnea 
occurred as a result of anxiety in both groups. Anxiety caused 
similar vital parameters in patients with abstinence symptoms 
and intoxicated patients. 

Former studies have shown glucose, urea, creatinine and CK 
elevation and hypopotassemia with Bonsai use (29-31). Doğan et 
al. (3) reported higher CK, CK-MB, AST, ALT and creatinine levels in 
Bonsai users. In a series of 6 patients, Ergül et al. (32) demonstrated 
that BUN, creatinine, CK, LDH, AST and ALT levels were elevated. 
The authors attributed this result to the possibility of a variety 
of substances being admixed with synthetic cannabinoids, 
such as agricultural chemicals, fluorescent dust, Veronika and 
industrial chemicals (32). Altınışık et al. (27) reported that four 
of 12 patients admitted to intensive care unit after using Bonsai 
had impaired hepatic and renal function, with renal function 
recovered in 48 hours but hepatic markers remained elevated 
for a longer period. It was reported that synthetic cannabinoid 
use was associated with acute tubular necrosis, resulting in acute 
renal failure (30,31,33). Sheikh et al. (34) reported hepatocellular 
necrosis and hepatic failure in a patient using Bonsai. 

Our study demonstrated that creatinine and CK-MB were higher 
in intoxications, that patients admitted to the intensive care 
unit had a higher heart rate, respiratory rate, glucose, AST, ALT, 
urea, creatinine, and CK-MB levels, but a lower GCS and that the 
deceased patients had higher heart rate, respiratory rate, and 
glucose level, but a lower GCS. We believe that organ injuries 
develope due to ischemia affecting all tissues, so blood levels 
increase and GCS falls. The release of stress hormones in response 
to increased stress levels may explain elevated glucose levels. 

The majority of synthetic cannabinoids have an effect period of 
2-6 hours, although some may have persistent effects beyond 
24 hours (13,17,29,35). Some studies reported that consciousness 
was regained within 8-12 hours after the Bonsai use unless there 
were additional complications (29,35). It has been reported that 
a variety of fatty acids, herbal compounds, preservatives like 
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benzyl benzoate, and addictive substances like alpha-tocopherol, 
which are used for synthetic cannabinoid manufacturing or are 
naturally found in the plant’s chemical structure, may extend the 
duration of action of B2 adrenergic agonists up to 24 hours (36). 

In our study, the duration of ED follow-up was eight hours, with 
the duration for intoxicated patients being significantly longer. 
Our results are in accordance with the previous literature, and 
we believe that patients whose symptoms improved were either 
discharged or admitted for a period of approximately eight 
hours. We believe that relief of the abstinence symptoms by 
therapy resulted in a rapid discharge of patients who were free 
of intoxication. 

While synthetic cannabinoids have not been consistently 
reported to cause respiratory difficulty and/or respiratory arrest 
(37), pulmonary fluid accumulation and respiratory depression 
due to long-term synthetic cannabinoid use have been reported 
(36,38). Altınışık et al. (27) reported that one of 12 patients with 
loss of consciousness due to Bonsai use needed intubation. 
Küçük et al. (7) reported that 3% required intubation. Four 
percent of our patients were intubated. Although all intubated 
patients were intoxicated, this tendency was not statistically 
significant. We believe that patients developed respiratory arrest 
due to increased fluid accumulation in lungs and/or due to other 
narcotic substances used in combination with Bonsai. 

Monte et al. (39) reported that 9% of patients were hospitalized. A 
domestic study by Küçük et al. (7) showed that 46% of patients were 
hospitalized, of whom half were monitored in the the intensive 
care unit Lank et al. (40) reported that the level of knowledge 
among ED physicians about synthetic cannabinoids was low, 
which resulted in a high admission rate. Our study demonstrated 
that 7.4% of patients were admitted to the intensive care unit 
and 0.6% to a regular ward and that all admitted patients were 
intoxicated at admission. We believe that patients who were 
not intoxicated and the majority of intoxicated patients had a 
relatively stable overall status and were therefore treated in the 
ED from where they were discharged. The reason for the high 
rate of intensive care admission may be the impending risk of 
respiratory arrest during admission. 

Among patients who were admitted to the intensive care unit for 
intoxication, the intensive care follow-up period was reported to 
be three days (41,42). Altınışık et al. (27) reported that most of 
the patients admitted to the intensive care unit after synthetic 
cannabinoid use regained consciousness by 24 hours and the 
remainders by 48 hours. They reported a follow-up period of 
three days and recommended a follow-up period of at least three 
days (27). In our study, the intensive care follow-up period was 
four days, and the regular ward follow-up period was two days. 

As synthetic cannabinoid types are variable and their duration 
of effect is largely unknown, we believe that intensive care unit 
follow-up should be sufficiently long. 

No death occurred among nine patients of Buser et al. (30) and 
12 patients of Altınışık et al. (27). According to Turkey Drug Report 
published in 2013, seven drug-related deaths occurred due to 
synthetic cannabinoids and three deaths occurred due to the 
combined use of marijuana and synthetic cannabinoids in the 
second half of 2012 (43). The overall mortality rate in our study 
was 2%. Although all deceased patients were also intoxicated, 
this trend did not reach statistical significance. Deaths may have 
developed as a result of irreversible injury caused by worsening 
hypoxia. The major factor giving rise to our higher mortality rate 
may be the referral of patients with poor overall status to our 
center from neighboring district hospitals. 

Study Limitations

Since the present study had a retrospective design, we could not 
obtain any information about patient anamnesis, history, family 
history, and details of additional substance use (Was the patient 
addicted to any other substance? Which substance, other than 
Bonzai, was recently taken and when?). Similarly, complete blood 
count, blood gas analysis, and other biochemical parameters 
could not be analyzed.

Conclusion

Particularly affecting young people, Bonsai use is characterized 
by ischemic symptoms and can therefore be fatal. Strict measures 
should be taken in emergency departments and more robust 
security policies should be implemented to reduce mortality 
and morbidity associated with Bonsai use. It is also necessary to 
prohibit the production and use of Bonsai. 
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Introduction

Judicial report writing is more than an act of writing to influence 

the court. It must follow ethical guidelines and practice principles 

as well as the recommended style and formatting. The most 

important principle is to remain impartial and not advocate for 

the referral source (1). 

One of the responsibilities of the physicians working in emergency 
services is to report judicial cases to the authorities and prepare 
case reports (2,3). The reports prepared by these physicians 
play an important role in the accurate and rapid progression 
of judicial procedures (4). Today, the concept of medical error 
goes beyond examining the physician’s ability to interpret 
information to analyze whether they can accurately utilize the 

Aim: This study aimed to analyze the judicial reports prepared in emergency services and to emphasize the importance of forensic 
medicine education for the physicians working at these services and the reflection of the situation to the judicial authorities.

Materials and Methods: Reports prepared by Forensic Medicine Department of Gaziantep University Medical Faculty were accepted as the 
gold standard and the judicial reports of the same patients prepared in emergency services were compared retrospectively. 

Results: Most reports were found to be prepared as temporary reports. The concepts of general condition, consciousness, life-threatening 
clinical status and simple medical interventions were frequently mentioned, while other concepts were not mentioned. The success rate of 
identifying cases with and without life-threatening clinical status in emergency services was 83.49% and 85.52%, respectively. The success 
rate of identifying cases that could and could not be treated with simple medical intervention was 84.20% and 58.62%, respectively. 

Conclusion: It has been determined that the problems in both mentioning basic concepts and accurate report writing cannot be solved 
in the judicial reports organized in emergency departments. In order to protect themselves, physicians have a tendency to report the 
consequences more severe than they actually are. However, it should be kept in mind that this tendency may not protect the physician, but 
also may cause additional legal problems.
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available methods and techniques (5). Since the number of 
forensic specialists in Turkey is insufficient, most judicial cases 
are examined by physicians who have specialized in areas other 
than forensic medicine (6,7). In addition to the insufficient 
importance given to forensic medicine courses during medical 
education, long working hours, inappropriate conditions for 
physicians and high number of patients make inaccurate judicial 
reports unavoidable (2-4,8). 

In our country, because of insufficient forensic medicine education 
in medical faculties and in-service training in public and private 
hospitals, the insight of emergency physicians in preparing judicial 
reports cannot be developed effectively, and the consequent 
errors might have irreversible effects (9,10). Considering problems 
such as limited information obtained from emergency service 
patients and limited possible examinations, physicians tend to 
prepare temporary reports (11-13). However, this does not protect 
physicians and, on the contrary, leads to prolonged judicial 
procedures and unnecessary document traffic (14). 

In this study, we examined judicial reports referred to Forensic 
Medicine Department of Gaziantep University Medical Faculty 
for a final report and investigated the context and errors in these 
reports. Therefore, we aimed to emphasize the importance of 
judicial medicine education for emergency physicians and how 
this is reflected on the cases presented to the judicial authorities.

Materials and Methods

The study population consisted of 631 judicial reports that were 
prepared in emergency services and that were referred to the 
Forensic Medicine Department of Gaziantep University between 
January 1, 2012 - January 1, 2015. The judicial reports prepared 
by emergency physicians in our region were examined in terms 
of fundamental criteria, such as whether the present lesions 
were life-threatening, if they could be treated by simple medical 
intervention, if the criterion of permanent scar on the face was 
mentioned and the effects of a bone fracture on vital functions. 
These reports were also examined in terms of error rates. This 
study was designed as a descriptive and retrospective study, and 
the judicial reports that were prepared by our department and 
sent to judicial authorities were considered as gold standard.

The ethical committee approval of our study was obtained 
from the Ethical Committee of Clinic Researches of Gaziantep 
University (approval number: 2016/168). 

Statistical Analysis

Numbers and percentages were given as descriptive statistics. 
Sensitivity, specificity and 95% confidence intervals (CIs) were 

calculated using Medcalc Version 15.11 to evaluate the correct 
classification capability of the reports prepared by emergency 
services. The cases where 50% of data did not fall within the CI of 
sensitivity and specificity were considered statistically significant.

Results 

Eighty percent (n=505) of the cases were male and 20% (n=126) 
were female. The mean age was 28.41 years (±16.64); the 
youngest case was a 10-month-old female and the oldest case 
was an 82-year-old male. It was determined that the majority of 
the reports (92.1%) were prepared as temporary reports. While 
the general condition, consciousness, life-threatening clinical 
status and simple medical intervention concepts were frequently 
mentioned, cooperation was only mentioned in 62 cases, bone 
fracture in one case and permanent facial scar in three cases. In 
the temporary reports, emergency physicians stated that lesions 
involved life-threatening clinical status in 166 cases (26.3%), that 
the lesions could not be treated by simple medical intervention 
in 437 (69.3%) cases and that they requested an analysis for 
alcohol use in 72 (11.4%) cases (Table 1). 

Based on the reports prepared by emergency services, the types 
of events were as follows: traffic accidents in 210 cases (33.3%), 
battery/physical violence in 188 cases (29.8%), penetrating stab 
wounds in 115 cases (18.2%), firearm injuries in 54 cases (8.6%), 
falling from a height in 14 cases (2.2%), industrial accidents in 
10 cases (1.6%), suicide attempt in 5 cases (0.8%) and undefined 
injuries in 35 cases (5.5%). 

Excluding the four cases where life-threatening criteria were not 
questioned (although there was a life-threatening clinical status), 
it was determined that, from the aspect of forensic medicine 
practice, the “life-threatening” statement was accurate in 91 and 
inaccurate in 14 final and temporary reports prepared in the 
emergency services. On the other hand, in 75 cases, the report 
indicated a life-threatening clinical status although there was no 
life-threatening clinical status. The absence of life-threatening 
clinical status was accurately diagnosed in 429 cases, and this 
criterion was not discussed in 14 cases with no life-threatening 
clinical status. The success rate of emergency services in 
identifying cases that involved life-threatening clinical status was 
83.49% (95% CI=75.16-89.91) and in identifying the absence of 
life-threatening clinical status was 85.52% (95% CI=82.19-88.44) 
(Table 2).

The final and temporary reports prepared by emergency services 
were compared after excluding 23 cases in which the criterion 
of “simple medical intervention” was not questioned by the 
judicial authorities. Emergency physicians specified that the 
lesions could not be treated by simple medical intervention in 
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341 cases and that the lesions could be treated in 109 cases. This 
criterion was not discussed in 29 cases, in which the lesions could 
be treated by simple medical intervention in 19 cases and could 
not be treated in 10 cases. The reports were prepared incorrectly 
in 129 cases. The lesions that could be treated by simple medical 
intervention were reported to be not treatable by simple medical 
intervention in 84 cases, and those that could not be treated by 
simple medical intervention were reported to be treatable in 
45 cases. The success rate of emergency services in accurately 
identifying the cases that could not be treated by simple medical 
intervention was 84.20% (95% CI=80.27-87.61) and in identifying 
those that could be treated by simple medical intervention was 
58.62% (95% CI=51.51-65.47) (Table 2).

Considering the relationship between event types and life-
threatening conditions, the reports accurately prepared by 
emergency services included 166 reports for traffic accidents, 171 
reports for physical violence/battery, 96 reports for penetrating 
stab injuries and 41 reports for firearm injuries. On the other 

hand, the inaccurate reports included 42 reports for traffic 

accidents, 10 reports for physical violence/battery, 15 reports for 

penetrating stab injuries and 11 reports for firearm injuries. The 

number of reports where these parameters were not discussed 

was two for traffic accidents, five for physical violence/battery 

and one for firearm injuries (Table 3). Considering event types 

with a limited number of cases, reports for falling from a height 

indicated that there was life-threatening clinical status in four 

of 14 cases and no life-threatening clinical status in five cases, 

and three of the five cases without life-threatening clinical status 

were incorrectly reported and no opinion was reported in two 

cases. Of the 10 industrial accidents, a life-threatening clinical 

status was reported in two cases and no life-threatening clinical 

status was reported in eight reports. Of the five suicide attempt 

cases, there was a life-threatening clinical status in two cases. 

Two cases with no life-threatening clinical status was accurately 

diagnosed, whereas, one case with a life-threatening clinical 

status was inaccurately reported.

Akbaba et al. 
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Table 1. Demographic data for case reports prepared by emergency services

Parameters
Number
[n (%)]

Parameters
Number
[n (%)]

Gender
Female 126/20

Life-threatening 
clinical status

Yes 166 (26.3)

Male 505/80 No 447 (70.8)

Age* Min-max (0-82) 28.41±16.64 Not specified 18 (2.9)

General condition†

Yes 472/74.8
Simple medical 
treatment

Untreatable 437 (69.2)

No 148/23.5 Treatable 164 (26.0)

N/A 11/1.7 Not specified 30 (4.8)

Consciousness†

Yes 468/74.2
Alcohol

Examined 72 (11.4)

No 152/24.1 Unexamined 559 (88.6)

N/A 11/1.7

Report type

Temporary 581 (92.1)

Cooperation† Yes 62/9.8 Final 48 (7.6)

No 556/88.1 Not specified 2 (0.3)

N/A 13/2.1 - - -

*Continuous variables (mean ± standard deviation), †ordinal or binary variable (n/%), min: Minunmum, Max: Maximum

Table 2. Sensitivity and specificity values for vital risk and simple medical intervention

Reports of forensic medicine 
department

Reports of forensic medicine 
department

LTCS Yes No SMT Untreatable Treatable

Emergency 
service reports

Yes 91 75
Emergency 
service reports

Untreatable 341 84

No 14 429 Treatable 45 109

Not specified 4 14 Not specified 19 10

Sensitivity (95% CI)=83.49 (75.16-89.91) Sensitivity (95% CI)=84.20 (80.27-87.61)

Specificity (95% CI)=85.52 (82.19-88.44) Specificity (95% CI)=58.62 (51.51-65.47)

LTCS: Life-threatening clinical status, SMT: Simple medical treatment, CI: Confidence interval
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Considering the relationship between event types and simple 

medical intervention, it was determined that the number of 

accurately prepared reports was 158 for traffic accidents, 118 

for physical violence/battery, 80 for penetrating stab injuries 

and 46 for firearm injuries. On the other hand, the number of 

incorrect reports was 35 for traffic accidents, 53 for physical 

violence/battery, 30 for penetrating stab injuries and three for 

firearm injuries. The number of reports that did not discuss 

these parameters was eight for traffic accidents, nine for physical 

violence/battery, four for penetrating stab injuries and four for 

firearm injuries (Table 4). Considering the event types with a 

limited number of cases, of the 12 cases of falling from a height, 

it was accurately diagnosed that nine cases could and one case 

could not be treated by simple medical intervention, while 

two treatable cases were reported to be untreatable by simple 

medical intervention. It was reported that cases were accurately 

identified to be untreatable in 10 industrial accidents and that 

one case was not identified. In four of five suicide attempt cases, 

the lesions were reported to be treatable by simple medical 

intervention in parallel with the report of our department, while 

one report was written incorrectly by emergency physicians. 

Interestingly, in the judicial reports prepared by the emergency 

services, only one case was reported to have a bone fracture, 

and the injury was not reported to cause any bone fracture or 

dislocation. A permanent facial scar was reported in three cases, 

but one lesion was not within the facial borders and the other 

was wrongly reported to be a permanent scar (in forensic medical 

practice, a six-month period is required after which the scar is re-

assessed and then diagnosed as a permanent scar). The criteria 

regarding lesions causing a permanent weakening or loss of any 

of the senses or organs were not discussed in any of the reports.

Discussion

Today, the concept of expert opinion plays an important role 

in determining the relationship between the behavior and any 

consequent damage. Considering the increasing number of 

law suits filed against physicians, especially in recent years, the 

Table 3. Comparison of availability of life-threatening clinical status between the reports prepared by our department and emergency 
services according to event type
Event type
Available
[n (%)]
Not available [n (%)]

Reports of forensic medicine department
Total
[n (%)]

Traffic accident

Em
er

ge
nc

y 
se

rv
ic

e 
re

po
rt

s

Life-threatening 
clinical status

Available 40 (78.4) 32 (20.1) 72 (34.3)

N/A 10 (19.6) 126 (79.2) 136 (64.8)

Not specified 1 (2.0) 1 (0.6) 2 (1.0)

Total 51 (100) 159 (100) 210 (100)

Physical violence/battery Em
er

ge
nc

y 
se

rv
ic

e 
re

po
rt

s

Life-threatening 
clinical status

Available 5 (71.4) 8 (4.5) 13 (7.0)

N/A 2 (28.6) 166 (92.7) 168 (90.3)

Not specified 0 (0.0) 5 (2.8) 5 (2.7)

Total 7 (100) 179 (100) 186 (100)

Penetrating stab injuries

Em
er

ge
nc

y 
se

rv
ic

e 
re

po
rt

s

Life-threatening 
clinical status

Available
22 (95.7) 15 (16.5) 37 (32.5)

N/A 0 (0.0) 74 (81.3) 74 (64.9)

Not specified 1 (4.3) 2 (2.2) 3 (2.6)

Total 23 (100) 91 (100) 114 (100)

Firearm injuries

Em
er

ge
nc

y 
se

rv
ic

e 
re

po
rt

s

Life-threatening 
clinical status

Available 11 (91.7) 11 (26.8) 22 (41.5)

N/A 0 (0.0) 30 (73.2) 30 (56.6)

Not specified 1 (8.3) 0 (0.0) 1 (1.9)

Total 12 (100) 41 (100) 53 (100)
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importance of expert opinion in addition to accurate and on-
time patient intervention means that physicians need specific 
training for preparing accurate judicial reports (15). Even though 
both clinical and judicial reports require good writing skills and 
extensive experience (16-18), judicial reports have a different 
purpose, which is reflected in their impact, quality and style 
(19,20). When conducting a clinical evaluation, the patient is likely 
the person being tested. Conversely, in a forensic evaluation, the 
client is usually the court and referral questions are related to 
psycho-legal issues (21). Another key difference between judicial 
and clinical reports is the impact of the report. Judicial reports 
often have more lasting repercussions than clinical reports. The 
written report, either alone or with accompanying testimony, 
often significantly influences the outcome of a legal conflict 
(16,22). Given that a considerable number of applications to 
emergency services are judicial cases, the preparation of accurate 
and legally appropriate reports becomes more important (2,23). 

In studies carried out on judicial cases referred by emergency 
services, the most frequent reason for the application is traffic 
accidents (3,4,6,9,23-27). In the present study, traffic accidents 
were the most common reason with 210 cases (33.3%). Despite 
social awareness-raising efforts and road maintenance works, 
traffic accidents are still an important problem in our country.

In a study conducted by Turla et al. (24), they reported that there 
was no information about the general status, consciousness and 
cooperation in approximately 60% of judicial reports. In our study, 
the criteria of general status and consciousness were mainly 
discussed, although cooperation was not mentioned. This result 
indicates that the importance given to patient consciousness by 
the physicians has increased but that the concept of cooperation 
is not given sufficient importance. 

In the present study, only 9.2% of the reports were prepared as 
a final report, and this result is consistent with the tendency of 
emergency services to handwrite temporary reports (4,26,28,29). 

Table 4. Comparison of simple medical treatment between the reports prepared by our department and emergency services according 
to event type

Event type

Reports of forensic medicine 
department Total

[n (%)]Untreatable
[n (%)]

Treatable
[n (%)]

Traffic accident

Em
er

ge
nc

y 
se

rv
ic

e 
re

po
rt

s Si
m

pl
e 

m
ed

ic
al

 
tr

ea
tm

en
t

Untreatable 127 (87.0) 21 (38.2) 148 (73.6)

Treatable 14 (9.6) 31 (56.4) 45 (22.4)

Not specified 5 (3.4) 3 (5.5) 8 (4.0)

Total 146 (100) 55 (100) 201 (100)

Physical violence/
battery Em

er
ge

nc
y 

se
rv

ic
e 

re
po

rt
s Si
m

pl
e 

m
ed

ic
al

 
tr

ea
tm

en
t

Untreatable 54 (76.1) 40 (36.7) 94 (52.2)

Treatable 13 (18.3) 64 (58.7) 77 (42.8)

Not specified 4 (5.6) 5 (4.6) 9 (5.0)

Total 71 (100) 109 (100) 180 (100)

Penetrating stab 
injuries

Em
er

ge
nc

y 
se

rv
ic

e 
re

po
rt

s Si
m

pl
e 

m
ed

ic
al

 
tr

ea
tm

en
t

Untreatable 72 (80.9) 17 (68.0) 89 (78.1)

Treatable 13 (14.6) 8 (32.0) 21 (18.4)

Not specified 4 (4.5) 0 (0.0) 4 (3.5)

Total 89 (100.0) 25 (100.0) 114 (100.0)

Firearm injuries

Em
er

ge
nc

y 
se

rv
ic

e 
re

po
rt

s

Si
m

pl
e 

m
ed

ic
al

 
tr

ea
tm

en
t

Untreatable 46 (90.2) 1 (50.0) 47 (88.7)

Treatable 2 (3.9) 0 (0.0) 2 (3.8)

Not specified 3 (5.9) 1 (50.0) 4 (7.5)

Total 51 (100) 2 (100) 53 (100)
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In a study by Demirci et al. (30), emergency physicians were given 
theoretical and practical training on writing judicial reports, 
and the rate of “temporary report” declined from 55.5% (prior 
to training) to 0.5%. Emergency physicians generally prefer not 
to prepare final reports due to both lack of knowledge and 
avoidance from legal responsibility. Over time, this leads to 
spoiling of evidence, prolongation of legal procedures and delay 
in justice (25). This result was also corroborated in our study and 
it is necessary to encourage physicians to prepare final reports. 

In their study examining a series of 5870 cases, Seviner et al. 
(25) reported that life-threatening clinical status was discussed 
in 56.8% of the reports prepared by emergency services. The 
reported rated was 80.3% in the study of Güven et al. (31) in 
1296 cases, 91.5% in the study of Bozkurt (29) in 1218 cases and 
97.1% in our study. Therefore, the inclusion of life-threatening 
clinical status, which is one of the most fundamental criteria 
that the judicial reports should include, was quite variable. 
Although there has been an increase in the rate of discussing this 
parameter in recent years, actual data indicate that emergency 
physicians lack a basic knowledge of writing judicial reports.

In previous studies, the rate of incorrect life-threatening clinical 
status was reported to be 13% by Serinken et al. (4) and 6.5% 
by Türkmen et al. (32). In our study, the life-threatening clinical 
status was accurately diagnosed in 520 emergency service 
reports, inaccurately diagnosed in 89 reports and not discussed 
in 18 reports. The rate of correctly identifying life-threatening 
clinical status was 83.49% and identifying the absence of life-
threatening clinical status was 85.52%. This result shows that, 
beside the fact that there are significant problems in discussing 
basic criteria in judicial reports prepared in emergency services, 
there are also important problems in writing the reports and 
indicating accurate diagnoses. Considering the importance given 
to life-threatening clinical status under Turkish Penal Law, it is 
clear that this is a serious problem with significant consequences.

Bozkurt (29) emphasized that the concept of simple medical 
intervention was discussed in 66% of judicial reports, and this 
was 95.2% in the present study. Moreover, from the aspect of 
simple medical intervention by emergency services, our study 
determined that accurate diagnoses were made in 450 cases, 
misdiagnoses were made in 129 cases and no diagnosis was made 
in 19 reports. For the cases that could not be treated by simple 
medical intervention, the success rate of accurately identifying 
this was 84.20% and that of identifying the cases that could be 
treated by simple medical intervention was 58.62%. The success 
of physicians in identifying the lesions that could be treated 
by simple medical intervention was 50%, and it was almost 
the same for non-physician individuals. This remarkable result 

clearly indicates that, besides the severe knowledge deficiency, 
the physicians that prepared the judicial reports and stated that 
the lesions could not be treated by simple medical intervention 
did so in order to protect themselves and to avoid taking any 
legal responsibility. However, when a report that has severe 
consequences for the counterparty is prepared, the physician 
that prepared the report may have certain legal responsibilities. 

Considering the event types from a general aspect, the most 
accurate reports are written for cases such as falling from a 
height, industrial accident, suicide attempt, firearm injury and 
penetrating stub injuries, where the lesions are visible during a 
physical examination. This rate decreases for blunt trauma cases 
such as physical violence/battery, traffic accident and lesions of 
visceral organs, where the lesions are not visible to the naked eye. 
Some of the reasons for these observations are that physicians 
do not have information about writing judicial reports, and that 
they do not have time for a detailed patient examination and 
writing the report before examining the patient in detail. 

Conclusion

In conclusion, even the scope of judicial reports is very wide, 
reports prepared by emergency service personnel are expected 
to accurately and fully describe the lesions, to be written in a 
more comprehensive language and accurately define the legal 
concepts such as life-threatening clinical status and simple 
medical intervention. Because of these important deficiencies, 
our physicians may be subjected to legal and penal sanctions 
due to unjust treatments caused by inaccurate reports. Thus, in 
order to protect physicians from being victimized as a result of 
their actions and to prevent the victimization of counterparties 
in a lawsuit, it is necessary to offer students objective-driven 
education by refining these topics in forensic medical education 
in medical faculties. It is of great importance to initiate a 
widespread in-service training campaign by the Ministry of 
Health, and to repeat training, which will be given by forensic 
medicine experts, on a regular basis in order to keep abreast with 
knowledge in this area.
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Introduction

Corneal foreign body (CFB) trauma is a common eye injury in 

the emergency departments (ED) (1). The CFB trauma is mostly 

associated with occupational accidents frequently seen in 

construction and metal industry workers (2). Metal CFBs carry the 

risk of corneal scarring with decreased visual quality if the injury 

lies within the visual axis or the risk of a secondary infection (3). 

Furthermore, CFB trauma also causes an economic burden. A 

study in Turkey stated that unregistered employment is relatively 

higher and this forces workers to remove CFBs by themselves (4).

Several studies have been reported on demographic and clinical 
characteristics of CFB trauma. Using protective goggles (PG) has 
been suggested to prevent workers from CFB trauma (5).

In the present study, we aimed to evaluate the demographic 
and clinical characteristics of the patients who suffered from 
CFB trauma and who were treated in the ED. We also aimed to 
estimate the impact of awareness of CFB scar on wearing PG.

Materials and Methods 

This study was conducted in patients presenting to the ED 
with CFB between July 2015 and November 2015. The mean 

Aim: To assess the demographic characteristics and clinical aspects of superficial corneal foreign body (CFB) trauma, as well as to estimate 
the impact of awareness of CFB scar on wearing protective goggles (PG).

Materials and Methods: A total of 238 patients were enrolled in this prospective study. Four groups were designated, namely group 1-metal 
industry workers, group 2-construction workers, group 3-workers with different occupations who had considerable risk for CFB trauma and 
group 4-miscellaneous patients with low risk for CFB trauma.

Results: There were 234 (98.3%) men and four (1.7%) women in the study. The mean age was 33.96±10.54 years (range, 3-69 years). There 
were 126 patients (52.9%) in group 1, 53 patients (22.3%) in group 2, 27 patients (11.3%) in group 3 and 32 patients (13.4%) in group 4. 
Seventy-nine patients (38.4%) did not use PG, while, 67 patients (32.5%) occasionally used PG, 34 patients (16.5%) frequently used PG and 26 
patients (12.6%) routinely used PG. Awareness of CFB scar was significantly lower in patients who did not use PG (p<0.05).

Conclusion: The awareness of CFB scar was significantly lower among patients who never used PG. This could be avoided by arranging 
training programs for workers.

Keywords: Corneal foreign body, epidemiology, protective goggle use, trauma
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number of daily ED admissions and emergency eye department 
admissions were means 1300 and 30, respectively. Patients with 
an eye emergency who were consulted from ED were examined 
in Ophthalmology Department at the same hospital. Only 
patients with CFB were included in the study. Patients who had 
eye emergency other than CFB trauma, including open globe 
injuries such as penetrating and/or perforating ocular trauma 
with or without a intraocular foreign body, blunt ocular trauma, 
eyelid trauma, chemical ocular trauma and orbital fractures 
were excluded from the study. All patients signed written 
informed consent before taking part in the study and a local 
ethical approval was obtained. The study followed the principles 
outlined in the Declaration of Helsinki. 

Patients with CFB trauma were subjected to a routine 
ophthalmic examination. All examinations were performed 
by an ophthalmologist. The location of the CFB on the cornea 
was noted considering the quadrants (central, superonasal, 
superotemporal, inferonasal or inferotemporal). The size of 
the CFB was measured with its largest diameter under slit-lamp 
biomicroscopic examination. The number of hours from injury 
to presentation was recorded. A questionnaire was also filled 
out for all patients regarding age, gender, occupation, type of 
CFB, number of previous CFB removal, PG use and awareness 
of CFB scar. 

Management of CFB was performed in a standard manner. After 
applying topical anesthetic drop (proparacaine hydrochloride 
0.5%), CFB was removed with a 26-gauge needle under slit-lamp. 
Topical antibiotic treatment (lomefloxacin) was ordered four 
times daily for four days after the procedure. Eye patching was 
not suggested in any of the patients (6). Patients were controlled 
two days after treatment. 

Four groups were designated in the study, namely group 1-metal 
industry workers, group 2-construction workers, group 3-workers 
in different occupations who had considerable risk for CFB 
trauma (sweeper, technician, junk dealer and electrician) and 
group 4-miscellaneous patients with low risk for CFB trauma 
(student, engineer, housewife and children). 

Statistical Analysis

Statistical Package for the Social Sciences (SPSS 22.0) program 
was used for the statistical analysis. Descriptive statistical 
methods were expressed as mean and standard deviation. Anova 
and Kruskal-Wallis tests were used to compare quantitative 
data according to distribution. Pearson and Spearman’s rho 
correlation methods were performed to assess the relationship 
between the parameters according to the distribution. Chi-
square test was used for comparison of the rates. p<0.05 was 
considered statistically significant.

Results

A total of 238 patients were included in the study. There were four 
women (1.7%) and 234 men (98.3%) in the study. The mean age of 
the study population was 33.96±10.54 years (range, 3-69 years). 
There were 126 patients (52.9%) in group 1, 53 patients (22.3%) in 
group 2, 27 patients (11.3%) in group 3 and 32 patients (13.4%) in 
group 4. No significant difference was found between the groups 
in terms of age (p=0.719). The CFB was found in the right eye in 
112 patients (47.1%) and in the left eye in 126 patients (52.9%). 
The type of the CFBs in each group is summarized in Table 1. 

The CFB was located in the central cornea in 77 patients (32.4%), 
in the inferotemporal quadrant in 68 patients (28.6%), in the 
inferonasal quadrant in 44 patients (18.5%), in the superotemporal 
quadrant in 30 patients (12.6%) and in the superonasal quadrant 
in 19 patients (8%). No significant difference was observed 
between the groups in terms of CFB location (p>0.05) (Table 2). 

The mean CFB size was 0.30±0.22 mm (range, 0.02-1.20 mm) in 
the study. The mean time from the CFB injury to presentation 
was 28.44±32.77 hours (range, 0.3-240 hours). The time from 
the CFB injury to presentation was significantly associated with 
the number of previous CFB removals. Increasing number of CFB 
removals was associated with decreased time from CFB trauma 
to presentation (r=0.150; p=0.021). 

Regarding the use of PG among patients with a risk of CFB 
trauma, 79 patients (38.4%) never used PG. Sixty-seven patients 
(32.5%) occasionally used PG, 34 patients (16.5%) frequently used 
PG and 26 patients (12.6%) routinely used PG.
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Table 1. The types of corneal foreign bodies

Group 1 Group 2 Group 3 Group 4 p

Metal

Stone

Wood

121 (96%)

5 (4%)

0 (0%)

40 (75.5%)

13 (24.5%)

0 (0%)

25 (92.6%)

2 (7.4%)

0 (0%)

24 (75%)

7 (21.9%)

1 (3.1%)
0.001a

Group 1: Metal industry workers, Group 2: Construction workers; Group 3: Workers with different occupations who had considerable risk for corneal foreign body trauma, 
Group 4: Patients with low risk for corneal foreign body trauma
aChi-square p<0.01
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Regarding the awareness of CFB scar, pairwise comparisons 

showed that the rate of the awareness of CFB scar was significantly 

lower in patients who never used PG compared to patients 

who used PG occasionally (p=0.006), frequently (p=0.001) and 

routinely (p=0.001). Also, the rate of the awareness of CFB scar 

was significantly lower in patients who used PG occasionally 

compared to patients who used PG routinely (p=0.002) and 

frequently (p=0.018). There was no statistically significant 

difference in terms of CFB scar awareness among patients using 

PG routinely and frequently (Table 3). No significant difference 
was noted among the study groups in terms of the awareness of 
corneal scar after CFB removal (p=0.056) (Table 4). 

Discussion

In the present study, we assessed epidemiological and clinical 
characteristics of 238 patients with CFB trauma, including 234 
men with a mean age of 34 years. Our study population mainly 
consisted of metal industry and construction workers. These 
findings are compatible with previous literature stating that 
CFB trauma occurs mainly in young men working in the metal 
industry and in construction. Although the majority of CFB 
trauma comprised work-related injuries, 13.4% of our study 
population consisted of individuals who did not work.

It has been shown that CFB is often located in the central cornea 
(4). Although the majority of CFBs were found in the central 
cornea in our study, this finding did not reach a statistically 
significant level between the groups. We also found a mean time 
of 28 hours from CFB injury to CFB removal in the present study. 
One reason for this delay might be that patients tried to remove 
the CFB themselves, so that such an effort could lead to corneal 
ulcer formation eventually (4). Furthermore, we observed 
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Table 3. The relationship between protective goggle use with the number of corneal foreign body removal and awareness of corneal 
foreign body scar

Number of CFB removal
(mean ± SD) p

Awareness of CFB scar

Yes
n (%)

No
n (%)

p

Routine PGU

Frequent PGU

Occasional PGU

No PGU

5.65±6.41

9.06±17.25

6.78±13.79

3.70±5.93
0.001a

15 (57.7%)

16 (47.1%)

16 (23.9%)

10 (9%)

11 (42.3%)

18 (52.9%)

51 (76.1%)

101 (91%)
0.001b

aKruskal-Wallis test, p<0.05, bchi-square test, p<0.05

CFB: Corneal foreign body, PGU: Protective goggle use, SD: Standard deviation

Table 2. Localization of corneal foreign body

Group 1
n (%)

Group 2
n (%)

Group 3
 n (%)

Group 4
n (%)

p

Inferotemporal

Inferonasal

Central

Superotemporal

Superonasal

31 (24.6%)

25 (19.8%)

46 (36.5%)

15 (11.9%)

9 (7.1%)

17 (32.1%)

9 (17%)

19 (35.8%)

4 (7.5%)

4 (7.5%)

10 (37%)

5 (18.5%)

7 (25.9%)

4 (14.8%)

1 (3.7%)

10 (31.3%)

5 (15.6%)

5 (15.6%)

7 (21.9%)

5 (15.6%)

0.407a

Group 1: Metal industry workers, Group 2: Construction workers; Group 3: Workers with different occupations who had considerable risk for corneal foreign body trauma;  
Group 4: Patients with low risk for corneal foreign body trauma
aChi-square test

Table 4. Relationship of occupation with the awareness of 
corneal foreign body scar

Awareness of CFB scar

pYes No

n (%) n (%)

Group 1                                    39 (31%) 87 (69%)

0.056

Group 2 9 (17%) 44 (83%)

Group 3 5 (18.5%) 22 (81.5%)

Group 4 4 (12.5%) 28 (87.5%)

Group 1: Metal industry workers, Group 2: Construction workers, Group 3: Workers 
with different occupations who had considerable risk for corneal foreign body 
trauma; Group 4: Patients with low risk for corneal foreign body trauma

Chi-square test, CFB: Corneal foreign body
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that higher number of previous CFB removals was related to 
decreased time from CFB trauma to presentation to hospital. A 
shorter interval of hospital admission can be a protective factor 
for the patient from possible future harmful effect of a CFB, such 
as corneal ulcer or corneal scar. 

It has been stated that the use of PG can protect most of the 
workers from CFB trauma, as well as from possible scarring in 
the cornea (1). It has also been shown that leaving the CFB for 
more than 24 hours causes the rust ring to result in a corneal 
scar eventually (7). We observed that only 12.6% of patients at 
risk of CFB trauma always wore PG during working. Vast majority 
of such patients (91%) who did not wear PG during working 
were not aware of the possible scar of the CFB. These findings 
may indicate that majority of the subjects do not have enough 
knowledge of whether they are at risk of CFB scar whether or 
not while working. Actually, this represents an important issue 
for occupational health. An experienced on-site physician should 
inform the workers about such occupational accident, irrespective 
of their social and educational status. Also, the employer should 
be informed in order to take preventive measures for CFB injury. 

Several methods have been used in an attempt to remove the 
rust ring of the CFB, including an electric burr or a hypodermic 
needle (8,9). The electrical burr has been demonstrated to be 
associated with deeper stromal damage after CFB removal (9). In 
our study, we successfully used a 26-gauge hypodermic needle in 
order to remove the CFB and its rust.

Studies did not suggest a routine eye patch for corneal abrasions, 
because it does not have any effect on healing time and pain 
(10). It has also been indicated that smaller abrasions, as in CFB 
trauma, could be treated only with antibiotic ointments (11). 
Following CFB removal, all patients in the current study were 
prescribed ocular antibiotic drops without eye patching, and 
then patients were re-assessed two days after the procedure. 
We found that such treatment approach seems to be a safe and 
practical method for CFB injuries in terms of avoiding secondary 
infection and providing patient rehabilitation.

Study Limitations 

The inclusion of relatively small number of patients can be one 
of the drawbacks of the study.

Conclusion 

Corneal foreign body trauma is a preventable healthcare problem. 
Our study demonstrated that patients were relatively unaware 
of the further complications related to CFB. Such injuries and 
related complications can be better avoided by taking preventive 

measures at workplaces and by informing individuals on this 
issue.
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Introduction

For the first time in 1998, the infusion of soybean oil used in 

total parenteral nutrition solutions showed that it could prevent 

cardiovascular collapse resulting from an overdose of bupivacaine 

in anesthetized rats and could improve resuscitation (1). In another 

experimental model, spontaneous circulation was restored in 

all lipid-treated animals following a bupivacaine challenge, but 

it was not restored in any of the saline-treated control subjects 

(2). The first case report describing the use of intravenous lipid 

emulsion (ILE) therapy as a rescue or antidotal therapy for acute 

intoxication was published in 2006 (3). In recent years, it has 

become one of the most recommended treatment methods for 

patients who have experienced cardiac arrest or those with high 

hemodynamic risk following xenobiotic toxicity (4). 

The mechanism of action of ILE in the management of intoxication 

is not yet fully understood; however, numerous mechanisms are 

thought to contribute to its activity. The emulsion acts as a lipid 

sink that surrounds and neutralizes a lipophilic drug molecule. 

Several in vitro and in vivo studies have confirmed the benefits 

of the lipid sink impact (5-7). The in vitro models have suggested 
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intoxication but also all intoxication cases with worsening general condition. 
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that the mechanism underlying ILE binding depends on the 
lipid/water partition coefficient and distribution volume. The 
lipid/water coefficient defines how easily a drug moves between 
the water and lipid medium (8). Drugs with a LogP >1.72 are 
classified as having high permeability and those with a LogP 
<1.72 are considered to have low permeability (9,10). 

In this retrospective study, we aimed to share the demographic 
data and outcomes of patients treated with ILE therapy based 
on lipophilicity in the emergency department in the light of the 
literature. We were especially interested in patients with poor 
general status despite ongoing initial antidotal and extracorporeal 
therapies, regardless of the lipophilicity of the toxic agent.

Materials and Methods

Trial Design and Participants

A total of 73 patients, who were admitted to the emergency room 
and received ILE therapy between January 1, 2014 and January 
1, 2017, were retrospectively evaluated with the approval of the 
local ethics committee (53043469-050.04.04/2017-1071). A total 
of 65 patients with accessible data were included in this research.

According to the dosing scheme recommended by the American 
College of Medical Toxicology, each patient was administered 
a bolus of 20% ClinOleic (Baxter) at 1.5 mL/kg for 1-3 minutes 
(11). The infusion continued at 100 mL/h (0.025 mL/kg/min) until 
the hemodynamic variables returned to normal. The lipid/water 
partition coefficients (LogP) of the drugs taken at toxic doses 
were determined and they were divided into hydrophilic and 
lipophilic groups (9,10).

Follow-up

All patients were followed-up in the emergency intensive care 
and emergency observation units. Demographics, admission 
data, intensive care follow-up, extracorporeal treatments and 
outcomes were evaluated. Since the patients receiving ILE therapy 
in our service were followed-up for one month, any additional 
complaints were evaluated for one month after discharge.

Statistical Analysis

The normality of continuous variables was evaluated by 
Kolmogorov-Smirnov test. The descriptive statistics of the 
normally distributed variables were expressed as mean ± 
standard deviation, and an Independent Samples t-test was used 
for comparisons between the groups. The descriptive statistics of 
the non-normally distributed variables were expressed as median 
(25%-75%), and Mann-Whitney U test was used for comparisons 
between the groups. P value <0.05 was considered statistically 
significant.

Results

Among the 73 patients who underwent ILE therapy due to 

intoxication, the data of 65 patients was obtained. Of these 

patients, 55.4% (n=36) were females and 44.6% (n=29) were 

males. The mean age was 32.5±12.6 years for females and 

35.0±14.7 years for males.

The cut-off value for lipid/water partition coefficient was 1.72, 

and the patients were divided into hydrophilic and lipophilic 

groups accordingly (Table 1). Of the 59 patients in the lipophilic 
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Table 1. Intoxication agents and their LogP values

Lipophilicity Toxic agent LogP

Lipophilic, LogP 
≥1.72 (1,2) Tetrahydrocannabinol 7.22

Amitriptyline 4.81

Imipramine 4.80

Biperiden 4.28

Fluoxetine 4.05

Paroxetine 3.70

Dexibuprofen 3.67

Opipramole 3.45

Clozapine 3.23

Bupropion 3.12

Escitalopram 3.08

Phenytoin 2.47

Olanzapine 3.00

Valproic Acid 2.75

Warfarin 2.70

Mirtazapine 2.70

Alprazolam 2.65

Carbamazepine 2.45

Venlafaxine 2.38

Malathion 2.36

Amlodipine 2.22

Quetiapine 2.09

Metoprolol 1.87

Bisoprolol 1.87

Amphetamine 1.85

Hydrophilic, LogP <1.72 (1,2)

Paracetamol  0.46

Methylphenidate  0.20

Theophylline -0.13

Monocrotophos -0.40

Pregabalin -0.55
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group, 56 presented with intake of only lipophilic drugs and three 
presented with intake of both hydrophilic and toxic lipophilic 
drugs. Of the six patients in the lipophilic group, two presented 
with intake of only hydrophilic drugs and four presented with 
intake of both lipophilic and toxic hydrophilic drugs.

The length of hospitalization, Glasgow coma scale (GCS) score, 
mean arterial pressure (MAP) and respiratory rate of the patients 
are shown in Table 2. The respiratory rate was significantly higher 
in the lipophilic group than in the hydrophilic group (p=0.003). 
Thirty-six patients were in the mono-drug group and 29 were 
in the poly-drug group. Three patients died during treatment 
and one patient developed pancreatitis. Mortality occurred due 
to insecticides in two patients and quetiapine in one patient. 
When the patients were classified according to the administered 
extracorporeal therapy, plasmapheresis was administered in one 
patient in the hydrophilic group and in two in the lipophilic 
group. Hemoperfusion was administered in four patients, 
hemofiltration in one patient, and hemodialysis in one patient 
in the lipophilic group. 

ILE therapy was administered in addition to antidotal therapy 
in two patients in the hydrophilic group and five patients in 
the lipophilic group. The reasons for the ILE administration in 
addition to the antidotal therapy were low GCS score in three 
patients, the development of tachypnea in two patients and 
hypotension in two patients. 

The vital signs and examination results of the patients at the 
time of admission were compared between the lipophilic and 
hydrophilic groups. The only statistically significant finding was 

the respiratory rate, which was 16.0 (range, 15.5-17.3)/min in 
the hydrophilic group and 20.0 (range, 18.0-22.0)/min in the 
lipophilic group (p=0.003). The only variable that was restored 
after the neurological and vital sign examinations 12 hours after 
admission was the respiratory rate. 

Discussion

One of the results making this study unique was the fact that ILE 
therapy could be applied regardless of whether the patient was 
overdosed with a lipophilic or hydrophilic substance. The other 
reason was that the respiratory rate could be used to evaluate 
the response of a patient to ILE administration. The only variable 
restored was the respiratory rate, which improved at 12 hours in 
the lipophilic group and 24 hours in the hydrophilic group. The 
delayed elevation of the respiratory rate in the hydrophilic group 
could be explained by late passage of drugs into the central 
nervous system. However, the decrease in the respiratory rate 24 
hours after the ILE therapy could be attributed to the indication 
of lipid activity in the hydrophilic group. 

One theory suggested that local anesthetics suspended the 
transport of fatty acids to cardiac mitochondria, thus decreasing 
the energy supply. Fatty acids provide a readily available energy 
resource for the myocardium, thus improving the function of 
the heart (12). However, this theory is insufficient to explain 
the effects of ILE therapy that we encountered in the non-local 
anesthetic and LogP <1.72 drug intoxication patients. We believe 
that this effect is associated with all drugs according to the LogP 
value of the toxic agent. 
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Table 2. Distributions of length of hospitalization, Glasgow coma scale scores, mean arterial pressures and respiratory rates according 
to toxic agent group

Lipophilic Hydrophilic p

Length of hospitalization
Emergency intensive care 2.0 (1.0-4.0) (n=59) 2.5 (0.8-6.0) (n=6) 0.670
Observation unit 1.0 (1.0-2.0) (n=59) 1.5 (1.0-2.5) (n=6) 0.479
Total (day) 3.0 (2.0-5.0) (n=59) 3.5 (2.8-7.0) (n=6) 0.365
GCS
Admission 13.0 (4.5-15.0) (n=48) 15.0 (8.5-15.0) (n=5) 0.213
Post-treatment 12th hour 15.0 (14.0-15.0) (n=48) 15.0 (11.0-15.0) (n=5) 0.867
Post-treatment 24th hour 15.0 (14.0-15.0) (n=48) 15.0 (14.0-15.0) (n=5) 0.955
Mean arterial pressure
Admission 88.9±16.3 (n=45) 95.7±18.0 (n=5) 0.388
Post-treatment 12th hour 83.3±14.2 (n=45) 83.3±10.8 (n=5) 0.997
Post-treatment 24th hour 83.4±15.1 (n=45) 90.7±10.6 (n=5) 0.302
Respiratory rate
Admission 20.0 (18.0-22.0) (n=51) 16.0 (15.5-17.3) (n=6) 0.003
Post-treatment 12th hour 18.0 (16.0-21.0) (n=51) 21.0 (15.5-25.5) (n=6) 0.255
Post-treatment 24th hour 19.0 (15.5-22.0) (n=51) 18.0 (14.0-20.0) (n=6) 0.417
GCS: Glasgow coma scale
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In their study, Levine et al. (13) reported a case of acute 
pancreatitis and acute respiratory distress in a 13-year-old female 
patient who was given a lipid emulsion dose recommended by 
the American Society of Regional Anesthesia and Pain Medicine 
following tricyclic antidepressant overdose. The lipase level 
peaked at 1.849 U/L on the 5th day of lipid administration. In 
our series of 65 patients, one patient among the patients who 
received IV organophosphate as a complication had a mild 
amylase increase. In addition, allergy developed in one patient 
who had escitalopram overdose. 

In their review, Cao et al. (14) classified the drugs taken according 
to the LogP=2 classification. According to this study, metoprolol 
remained in the hydrophilic group, even though it was described 
as moderately lipophilic in the literature (15-18). In our study 
metoprolol remained in the lipophilic part of the classification.

No significant difference was found between the groups in terms 
of length of hospitalization, GCS and MAP values at 12 and 24 
hours. However, there was an increase in the GCS score 12 hours 
after ILE administration compared to the admission scores in both 
groups. Although some of the case reports stated that ILE therapy 
was administered at lower GCS scores, the overall evaluation of 
the GCS scores was another important part of our study. 

Poly-drug intake is unknown in the literature. In our study, 44.6% 
(n=29) of the patients given ILE therapy presented with poly-drug 
intake. Four of the six patients in the hydrophilic group were 
admitted with lipophilic drug intake in addition to the intake of 
toxic hydrophilic drugs. This indicates that patients can receive 
additional lipophilic drugs despite the fact that the causative 
agent was hydrophilic, and thus, the toxic picture might worsen. 

Three of the patients died during the treatment, and of those, 
the mortality occurred due to insecticide intake in two patients 
and quetiapine intake in one patient. It has been reported in 
the literature that low-dose lipid therapy could be useful in 
case of quetiapine and insecticide intoxications (19,20). In our 
study, the reasons for the response failure of ILE therapy could 
be the low GCS scores at admission (3,4,3) and late presentation 
to emergency service. 

In one study, combined use of ILE therapy and extracorporeal 
treatment methods did not provide additional benefits in 
clinical practice (21). The patients were classified based on 
the administered extracorporeal therapy: plasmapheresis was 
administered in three patients, hemoperfusion in four patients, 
hemofiltration in one patient, and hemodialysis in one patient. 
Lipid therapy was applied in patients in whom the extracorporeal 
therapy would be delayed. 

Filter occlusion was not observed in any of the patients because 
ILE was discontinued one hour before the extracorporeal 

therapy. The ILE therapy was administered in addition to the 
antidotal treatment in seven patients due to low GCS scores in 
three patients, the development of tachypnea in two patients, 
and hypotension in two patients. 

Study Limitations

This study had several limitations. For example, it was designed 
as a retrospective study without pediatric patients. In addition, 
time from drug intake to hospital admission and time from 
admission to decontamination were not determined.

Conclusion

In conclusion, we believe that ILE therapy can be used as a last 
resort treatment regimen in cases of delayed antidotal and 
extracorporeal treatments, regardless of the lipophilicity of the 
toxic agent, especially in patients with a poor general status. In 
addition, the respiratory rate can be used to assess the response 
of a patient to ILE therapy. Further large-scale studies are needed 
both for the demonstration of the action mechanism and 
implementation in practice.
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Introduction

Benign paroxysmal positional vertigo (BPPV) is a common 

healthcare problem in the elderly. BPPV is characterized by short 

vertigo episodes with movement of the head (1). BPPV has a 

high incidence rate, approximately 17-20% of peripheral vertigo 

(2). Most BPPV cases are idiopathic. However, some risk factors 

such as ear surgery, labyrinthitis, vestibular neuritis, and head 

trauma are common causes for BPPV. In addition, the symptoms 

and prevalence increase with age (3). The common diagnostic 

procedure includes visualization of nystagmus and medical 

history of the patient (4). The prevalence of BPPV is reported 

as 25% in older people over 70 years with complaints of more 

than one year (5). More than 90% of BPPV patients can be treated 

with maneuvers. Most patients with vertigo state that closing 

the eyes reduces the symptoms (6). Current treatments include 

manual repositioning procedures such as Gufoni, Semont, Epley 

or Barbecue procedures (2). 

Serum uric acid (SUA) is a purine metabolism product. Some 

studies have shown that SUA may be an important biomarker for 

specific motor features (7). Its association with diabetic peripheral 

neuropathy (8), cardiovascular diseases (9,10), ischemic stroke 

(11) and many other clinical syndromes was reported. Similar to 

SUA, mean platelet volume (MPV) and plateletcrit (PTC) have been 

reported as biomarkers for some health problems. 
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Aim: There are conflicting study results on correlation of serum uric acid (SUA) with benign paroxysmal positional vertigo (BPPV). In this 
study, it was aimed to evaluate predictive values of SUA, mean platelet volume (MPV) and plateletcrit (PTC) on BPPV.    

Materials and Methods: After the approval of the ethics committee, the files of all patients with BPPV who were admitted to the Emergency 
Department of Ufuk University between 01.01.2015 and 01.01.2016 were examined retrospectively. White blood cell, MPV, PTC and SUA 
levels of patients were evaluated. 

Results: There was no statistically significant difference between the groups in terms of gender distribution (p>0.05). The mean age of the 
control group (31.25±11.46 years) was lower than the vertigo group (44.71±19.38 years), but this difference was not statistically significant 
(p>0.05). The difference between two groups in terms of MPV, PTC and SUA parameters was statistically significant (p<0.05). The sensitivity 
was found to be 92.1% and the specificity was 47.8%. For a PTC value of 0.224%, the sensitivity was 23.7% and the specificity was 87%. For 
SUA, area under curve was 71.6% indicating that SUA had a predictive value for peripheral vertigo (p<0.01). The sensitivity of SUA was 55.3% 
and the specificity was 21.7% for a SUA value of 4.1. The sensitivity of SUA was 15.8 and the specificity was 87% for a SUA value of 6.55. 

Conclusion: Analysis results were in accordance with volume ure in which SUA is suspected in idiopathic BPPV. In addition, PTC was also 
correlated with BPPV. 

Keywords: Serum uric acid, mean platelet volume, plateletcrit, benign paroxysmal positional vertigo
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In this study, it was aimed to evaluate predictive values of SUA, 
MPV and PTC in BPPV patients who applied to our emergency 
clinic.

Materials and Methods

Patient files of all patients who were admitted to the emergency 
department of Ufuk University with BPPV between 01.01.2015 
and 01.01.2016 were examined retrospectively. White blood cell 
(WBC), MPV, platelet distribution width (PDW) and SUA values of 
patients were evaluated. This study was conducted in accordance 
with World Medical Association Declaration of Helsinki “Ethical 
Principles for Medical Research Involving Human Subjects”, 
(amended in October 2013). No consent form was obtained from 
the patients due to retrospective nature of the study. This study 
was approved by the Ethics Committee of Ufuk University with a 
number of 26022016-2 and a date of 26.02.2016. 

Statistical Analysis

Nominal and binary parameters were described with 
frequency analysis. The values for research parameters were 
described as mean ± standard deviation. Chi-square analysis 
was used for nonparametric nominal parameter differences. 
Kolmogorov-Smirnov test was used to examine the normality 
of scale parameters. Since all parameters showed non-normal 
distribution, Mann-Whitney U test was used to define differences 
between control and vertigo groups. ROC Curve analysis was 
used to define sensitivity and specificity of the parameters. All 
analyzes were performed using SPSS 17.0 for Windows (Chicago, 
Illinois) at 95%-99% CI levels.

Results 

The results of gender and age distribution and difference analysis 
for patient groups are given in Table 1. 

Fifty-two point two percent of the subjects in the control group 
were female and 47.8% were male. There were 26 women 
(68.4%) and 12 men (31.6%) in the vertigo group. The difference 
between the groups in terms of gender distribution was not 
statistically significant (p>0.05). The mean age of the control 
group (31.25±11.46 years) was lower than the vertigo group 
(44.71±19.38 years), but this difference was not statistically 

significant (p>0.05). The results of some blood parameters in the 
control and vertigo groups and difference analysis are given in 
Table 2. 

WBC, MPV, PDW and SUA levels of the control group were higher 
than the vertigo group. PTC level of the vertigo group was higher 
than the control group. The difference between two groups 
in terms of MPV, PTC and SUA parameters were statistically 
significant (p<0.05). The results of the ROC analysis for examining 
the predictive values of the significant parameters on vertigo are 
given in the Figure 1. 

The area under the curve was found to be 0.969. The predictive 
power of PTC was found to be 69.6%. The results of ROC analysis 
were statistically significant (p>0.05). For a PTC value of 0.1565, 
the sensitivity was 92.1% and the specificity was 47.8%. For a PTC 
value of 0.224%, the sensitivity was 23.7% and the specificity was 

87%. For SUA, the area under the curve was 71.6% indicating that 

uric acid had a predictive value for peripheral vertigo (p<0.01). 

The sensitivity of SUA was 55.3% and the specificity was 21.7% 

for a SUA value of 4.1. The sensitivity of SUA was 15.8% and the 

specificity was 87% for a SUA value of 6.55. The results of univariate 

and multiple regression analysis are given in the Table 3. 

Univariate and multiple regression analysis results showed that 

only SUA (p<0.01) and MPV (p<0.05) had a predictive value for 

Evrin and Katipoğlu, 
Serum Uric Acid Levels in BPPV

Table 1. The gender and age distribution of groups
Control (n=24) Vertigo (n=38) p

Gender
0.204aFemale, n (%) 12 (52.2) 26 (68.4)

Male, n (%) 11 (47.8) 12 (31.6)
Age, Mean ± SD 31.25±11.46 44.71±19.38 0.074b

aChi-square test, bMann-Whitney U test, SD: Standard deviation

Table 2. The blood parameters and comparison of the control 
and vertigo groups
Parametersa Control (n=24) Vertigo (n=38) pb

WBC 7.61±1.41 7.55±2.65 0.240
MPV 8.20±2.13 7.23±1.40 0.036
PDW 17.84±3.60 17.30±3.26 0.829
PTC 0.19±0.10 0.21±0.07 0.011
Uric acid 5.39±1.19 4.45±1.43 0.005
aMean ± standard deviation, bMann-Whitney U test, WBC: White blood cell, MPV: 
Mean platelet volume, PDW: Platelet distribution width, PTC: Plateletcrit

Figure 1. The results of the ROC analysis to examine the predictive 
value of significant parameters on vertigo
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single parameter level, whereas MPV and SUA had predictive 

value at multiple parameter levels. These results showed that 

SUA had a predictive value for vertigo. 

Discussion

Vertigo is one of the most important and common health problems 

in emergency services. In addition, vertigo significantly reduces 

the quality of life in patients. Thus, there have been researches 

on the diagnosis and treatment of vertigo. In emergency services, 

its diagnosis is more important and researches on this area focus 

on diagnosis in order to prevent misuse of medical agents. The 

SRM-IV vestibular function diagnosis and treatment procedure 

helps in the diagnosis and treatment of BPPV (2). Moreover, 

oxidative stress has been reported to induce pathogenesis 

of BPPV (12). Thus, it can be argued that BPPV has a complex 

diagnostic procedure and risk factors. Some researchers reported 

that vertigo has a significant correlation with age, BMI and 

gender (13). In our study, gender and age distributions of patient 

groups were not statistically significant. This shows that the study 

cohort does not include age and gender effects on vertigo and 

this increases the reliability of the analysis results. 

In the literature, researches on the relationship between BPPV 

and SUA can be classified into two groups. In the first group, 

researches argue that SUA is correlated with BPPV. In the second 

group, researches argue that BPPV patients have lower SUA 

levels, but the correlation is insignificant. Celikbilek et al. (14) 

reported that SUA level was positively correlated with BPPV. 

Similarly, Chang et al. (15) reported a relationship between 

vertigo and SUA. Yuan et al. (16) reported that SUA was lower in 

BPPV patients, but the difference was not statistically significant. 

In another research conducted by Yuan et al. (1), SUA levels of 

BPPV patients were found to be lower with an insignificant risk 

factor for BPPV. Jeong and Kim (17) reported that SUA was not a 

risk factor for idiopathic BPPV. In our study, PTC levels were lower 

in the vertigo group. The other blood parameters (WBC, MPV and 

PDW) were higher in the control group. Thus, it is recommended 
to evaluate SUA with MPV at multiple variables level. 

Conclusion

In literature, there are studies arguing whether SUA is a risk 
factor for BPPV. In our study, analysis results are in accordance 
with the literature suggesting that SUA predicts idiopathic 
BPPV. In addition, PTC was also correlated with BPPV. On the 
other hand, both literature research groups with significant 
or insignificant correlation stated that SUA levels were lower 
in the BPPV patients. In this respect, it can be argued that the 
increasing number of researches and meta-analysis in this issue, 
and the increasing number of patient population may change 
the direction of the literature towards the significant correlation 
results. For emergency clinics, SUA for BPPV patients may help 
physician to predict or suspect for BPPV. 
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Introduction

Aspiration pneumonia (AP) is defined as acute lung infection 

following aspiration of high-pH oropharyngeal or upper 

gastrointestinal contents (1). The protective mechanisms 

deteriorate in case of altered consciousness that may occur 

in intoxication, gastric irrigation and activated charcoal 

administration; resulting in aspiration. In this study, we aimed 

to investigate the frequency of AP and the factors affecting AP 

development in patients presenting to the emergency department 

with intoxication.

Materials and Methods

For this single-center prospective study, the ethics committee 

approval was obtained from the Clinical Trials Ethics Commission 

(2011-61/2). The study was conducted during one year in patients 

admitted to the emergency service of a tertiary hospital for 

intoxication within the first two hours. The study group consisted 

of 50 patients with intoxication who underwent gastric lavage and 

activated charcoal administration in the emergency department, 

and the control group included 30 people who were referred to 

the same service with non-intoxication complaints and who did 

 Aim: In this study, we aimed to investigate the frequency of aspiration pneumonia (AP) and factors affecting AP development in patients 
presenting to the emergency department with intoxication.

Materials and Methods: This single-center prospective study was conducted during one year in patients admitted to the emergency service 
of a tertiary hospital for intoxication within the first two hours. The data obtained during the study were analyzed statistically using the 
Statistical Package for Social Sciences (SPSS version 22.0). The results were expressed as mean ± standard deviation. Univariate statistical 
analysis was performed using chi-square test for categorical variables and Mann-Whitney U test for non-parametric data.

Results: Of the 50 acute poisoning cases included in the study, pneumonia developed in two cases (4%) in the study group within the first 
seven days and  none of the patients in the control group had AP or respiratory complications. No significant difference was found between 
the study group and the control group in terms of AP development (p=0.113). 

Conclusion: Based on the results of this study, it was considered that gastric lavage and activated charcoal administration were more 
closely associated with AP development in patients presenting with intoxication compared other AP risk factors such as age, lower Glascow 
coma scale, and antidepressant or antipsychotic overdose. Therefore, emergency physicians should be sensitive to such cases in order to 
reduce the duration of treatment and hospitalization of these patients.

Keywords: Aspiration pneumonia, intoxication, gastric lavage, activated charcoal
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not undergo gastric lavage or activated charcoal administration. 
Written informed consent was obtained from patients who 
agreed to participate in the study. Cases associated with corrosive 
substances or inhalation, those under the age of 18 and those 
who did not agree to participate in the study were excluded 
(Figure 1).

Age, gender, absence or presence of risk factors for AP, time 
between intoxication and presentation to the emergency service, 
state of consciousness at admission, poisoning agent, complaints, 
vital signs, glasgow coma scale (GCS), treatment method, need for 
intubation, physical examination-laboratory findings within the 
first seven days and chest radiographs were recorded.

In the study group, the presence of at least one of the findings 
of rales, rhonchi, wheezing and purulent secretion on physical 
examination and leukocytosis in laboratory tests within the 
first seven days in addition to detection of infiltration on chest 
radiography were accepted as AP (2). 

The data obtained during the study was analyzed statistically 
using the Statistical Package for Social Sciences (SPSS version 
22.0). The results were expressed as mean ± standard deviation. 
Univariate statistical analysis was performed using chi-square 
test for categorical variables and Mann-Whitney U test for non-
parametric data.

Results

Of the 50 acute poisoning cases included in the study, 80% 
(n=40) were female and 20% (n=10) were male. The age of the 
patients ranged from 18 to 76 years and the overall mean age 
was 28.12±11.20 years, with a mean age of 27.3±11.64 years 
in females and 30±9.56 years in males. Pneumonia developed 
in two patients (4%) in the study group within the first seven 
days, and none of the patients in the control group had AP or 
respiratory complications. 

The cause of intoxication was noted as non-steroidal 
anti-inflammatory drugs or paracetamol in 38% (n=19), 
antidepressants or antipsychotics in 34% (n=17), antihypertensive 
drugs in 10% (n=5) and other drugs in 14% (n=7). The active 
substance of the drug could not be identified in the remaining 
two patients (4%). 

The complaints of the patients in the study group were nausea 
in 44% (n=22), drowsiness in 22% (n=11), abdominal pain in 10% 
(n=5), palpitation in 4% (n=2), clouding of consciousness in 14% 
(n=7) and other symptoms in 6% (n=3). 

Regarding vital signs of the intoxication cases, the mean 
systolic blood pressure was 110.3±18.25 mmHg and diastolic 
blood pressure was 69±12.49 mmHg. The mean heart rate was 
89.66±14.78 beats per minute (bpm), with 89.43±15.65 bpm for 
women and 90.6±11.28 bpm for men. Of the 50 cases, 14 (28%) 
were followed up in the emergency department and 36 (72%) 
were hospitalized for treatment. Of the 36 patients admitted to 
the hospital, 29 (80.5%) were treated in the internal medicine 
service and seven (19.5%) were treated in the intensive care unit 
(Table 1). 

In the control group, 56% of the patients (n=17) were female and 
44% (n=13) were male. No pneumonia findings were detected in 
the first seven days in this group. The mean age of the control 
group was 33.77±13.86 years; with a mean age of 34.12±12.43 
years for women and 33.42±11.25 years for men. For these 
patients, the reason for referral to the emergency department 
was headache in 40% (n=12), nausea and vomiting in 36% (n=11), 
minor trauma in 10% (n=3) and other causes in 13% (n=4). 

In the group presenting to the emergency service with drug 
intoxication, GCS was 12 in two patients (4%), 13 in five patients 
(10%), 14 in six patients (12%), and 15 in 37 patients (74%). The 
GCS did not drop below 8 in any of the patients at admission 
or during follow-up and there were no problems with the 
preservation of the respiratory system, so intubation was not 
required for any of the patients. 

All cases of acute intoxication were treated with gastric lavage 
and activated charcoal. The mean age was calculated as 26±13 
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years in patients without AP and 49.25±21 years in AP patients. 

It was determined that the patients who developed AP had 

an overdose of antidepressants and antipsychotics. In two AP 

cases, the GCS was 12. Eighty-six percent of drug intoxication 

cases (n=43) were in the 18-40 years age group. Radiological, 
laboratory or physical examination findings supporting AP were 
present in two cases (4%) with acute intoxication. 

As a result of this study, no significant difference was found 
between the intoxication group including patients admitted to 
the emergency service with intoxication and treated with gastric 
lavage and activated charcoal, and the control group who did not 
undergo any procedures in terms of AP development (p=0.113) 
(Table 2). 

Discussion

In two different studies investigating acute intoxication cases 
associated with drug overdose, the frequency of AP has been 
reported as 29-50% (3,4). In most cases of intoxication, it is not 
possible to know what type of substance(s) the patients had been 
exposed to at the time of presentation to the emergency service, 
immediate intervention and treatment (5). One of the primary 
objectives in the treatment of acute intoxication is to remove 
the toxic substance from the patient’s body (6). For this purpose, 
irrigation of the stomach is an important treatment step to be 
undertaken within 30 minutes to one hour in symptomatic 
patients who have ingested the poison orally (7). However, 
gastric irrigation is contraindicated in cases where intoxication 
is caused by smaller amount of drugs, corrosive substances 
and hydrocarbons, and when there is a long period between 
intoxication and referral to the hospital and the airway is not 
well protected (8). 

Pulmonary complications of gastric content aspiration are 
divided into three groups as particle-related, acid-related, and 
bacterial. Although the characteristic radiographic localization 
of AP may be observed in all segments of bedridden patients, 
it is most commonly seen in the upper segments of the lower 
lobes and the posterior segments of the upper lobes. However, it 
mostly develops in the basal segments of the lower lobes in non-
bedridden patients (8). Sometimes bilateral or interstitial patterns 
may be seen. On chest radiographs, the findings are non-specific 
and may not be detected within a few hours (9). It may take 48-
72 hours for the infiltration to become radiographically visible. 

AP is not common in cases of acute intoxication, but it significantly 
increases mortality and morbidity (10). The diagnosis of AP is 
based on the presence of an infiltrative appearance on chest 
radiography accompanied by one of the clinical signs or risk 
factors of AP (11). In different studies, the rate of AP in acute 
intoxication cases was reported to be between 1.6% and 29%. In 
one study, the rate of AP development was reported as 29% in 
patients presenting with drug overdose (12). In another study by 
Isbister et al. (10), who examined 4,562 acute intoxication cases, 
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Table 1. Patient characteristics

Variable Cases (n=50)

Age, years (min-max, mean age) 18.0-76.0, 
28.12±11.20

Gender                                                                     

Female

Male

80% (n=40)

20% (n=10)
The causes of intoxication

NSAIDs or paracetamol   

Antidepressants or antipsychotics

Antihypertensive drugs

Other drugs

Unidentified

38% (n=19)

34% (n=17) 

10% (n=5)

14% (n=7)

 4% (n=2)
The complaints of the patients 

Nausea                  

Drowsiness  

Abdominal pain    

Palpitation 

Clouding of consciousness 

Other 

44% (n=22)

22% (n=11)

10% (n=5)

 4% (n=2)

14% (n=7)

 6% (n=3)
Vital signs of the intoxication cases 

Mean systolic blood pressure (mmHg)  

Diastolic blood pressure (mmHg) 

Mean heart rate (beat/min) 

110.3±18.25

69±12.49

89.66±14.78
Hospitalization

Treated in the emergency department          

Treated in the internal medicine service 

Treated in the intensive care unit

28% (n=14)

58% (n=29)

14% (n=7)
Glasgow coma scale 

12  

13 

14 

15 

2 (4%)

5 (10%)

6 (12)

37 (74%)
NSAIDs: Nonsteroidal anti-inflammatory drugs

Table 2. The rate of aspiration pneumonia development 
in patients that presented to the emergency service with 
intoxication and treated with gastric lavage and activated 
charcoal 

Study group
(n=50) (%)

Control group
(n=30) (%)

 p

AP        

Present 2 4.0 0 0.0

0.113
Absent 48 96 30 100

Total 50 100 30 100

AP: Aspiration pneumonia
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AP development rate was calculated as 1.6%. This rate was 4% in 
our study.

The risk of AP development is higher in older age than in younger 
people (8). It has been reported that dysphagia and dysmotility 
may be the causative agents in elderly patients with higher 
incidence of AP (13). Isbister et al. (10) noted the mean age as 
44 years for patients with AP and 33 years for those who did not 
develop this complication. In the current study, patients over 40 
years of age constituted 12% of all cases and 75% of patients who 
developed AP. We determined that the mean age of the patients 
with and without AP was 49.25±21 and 26±13 years, respectively. 

There are many publications suggesting a close relationship 
between reduced consciousness and aspiration. It has been 
reported that the risk of AP development increases with 
decreased consciousness (14). Adnet and Baud (12) found that 
the rate of AP was 29% in drug overdose cases and that 85% had 
GCS below 15. Isbister et al. (10) reported that 95.9% of the acute 
intoxication cases had a GCS of 15 and that AP rate was 1.6%. 
The coughing and retching reflexes are important in protecting 
the patient from aspiration. These reflexes can be suppressed 
by altered level of consciousness. However, the relationship 
between the GCS and protective reflexes remains unclear. In their 
study, Adnet and Baud (12) reported that seven of 12 patients 
with a GCS of 3 had an intact cough reflex and that there was 
no relationship between the GCS and protective reflexes. In 
contrast, in another study, it was found that the retching reflex 
was not maintained even in cases with a relatively high GCS and 
that 15.4% of the patients with a GCS of 9 to 14 presented with 
symptoms indicative of AP (15). In cases where the airway is not 
well protected, the risk of AP increases despite high GCS values 
(12). In our study, two patients that developed AP had a GCS of 
12, which is consistent with the literature. 

In acute intoxication cases, gastric lavage is used to remove the 
toxic substance from the body. A review argues that the gastric 
lavage should not be done routinely for the treatment of poisoned 
patients and that it should only be done by appropriately 
trained or expert persons in rare cases where gastric lavage is 
required (16). It has been reported that endotracheal intubation 
is important in the prevention of aspiration in coma patients 
and that it should be taken as a preventive measure in patients 
with a GCS of 8 or below (17). The sample of the current study 
included patients referred to the emergency service within two 
hours, as this was the maximum period for the administration of 
activated charcoal. The lowest GCS was 12 and therefore, there 
was no need for intubation in any patient at admission or during 
follow-up (18). 

Improper placement of a nasogastric tube also increases 
the risk of aspiration (8). In a study by Karataş (19), 3.4% of 

patients without nasogastric tube developed AP, but the rate 
of this complication increased threefold (10.7%) in cases where 
nasogastric tube was used. In the current study, the rate of AP 
development was determined as 4% in patients who underwent 
nasogastric intubation and activated charcoal administration. 

Although activated charcoal is generally regarded as an inert 
substance, experimental research has shown that aspirated 
activated charcoal can cause parenchymal injury or bronchiolar 
obliteration in the lungs (16). Despite being rare, aspiration 
of activated charcoal results in a clinical picture that leads to 
respiratory failure and even death, and therefore, activated 
charcoal should not be administered to patients before initial 
checking and airway protection. In a study of patients who were 
poisoned with tricyclic antidepressants, activated charcoal was 
detected in bronchial secretions of one-fourth of the intubated 
cases (20). Some complications of activated charcoal in the 
gastrointestinal system have also been shown to be associated 
with aspiration (21). 

Spontaneous or conscious vomiting is common in patients with 
acute intoxication. Vomiting is a protective reflex, as well as a 
treatment method in this patient group. Eighteen percent of 
the patients in our study vomited at least once at admission or 
after admission to the emergency service. However, there was 
no significant difference in AP development between the groups 
with and without a history of vomiting. 

Study Limitations 

The most important limitation of the study is related to single-
center design. Another limitation is that all patients had a GCS of 
12 or above. Furthermore, due to the sample selection criterion of 
referral to the emergency department within the first two hours 
for the administration of gastric lavage and activated charcoal, 
the toxic effect of the ingested drug was not sufficient to further 
reduce GCS. Another factor for higher GCS may be the developed 
prehospital health services and transportation facilities in our 
province, possibly reducing the time between intoxication and 
admission to the hospital. 

Conclusion

In this study, there was no significant difference between the 
study group that presented to our emergency service with 
intoxication and received gastric lavage and activated charcoal 
and the control group in terms of the risk of AP development. 
However, two patients that developed AP were older and had 
a lower GCS than the patients without AP. In addition, both AP 
cases were intoxicated by antidepressants and antipsychotics. 
Therefore, physicians should consider the possibility of 
AP development in cases of advanced age, lower GCS, and 
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antidepressant or antipsychotic overdose. It should also be 
remembered that although the possibility of AP development is 
higher in patients with a GCS of 8, this complication can also 
occur in individuals with a normal level of consciousness, and 
that endotracheal intubation may not always fully protect the 
respiratory tract. Unnecessary nasogastric tube insertion, gastric 
lavage and activated charcoal administration can also increase 
the risk of AP development in acute intoxication cases. 

Based on the results of this study, it is considered that gastric 
lavage and activated charcoal administration are more closely 
associated with development of AP compared to the other 
AP risk factors such as age, lower GCS, and antidepressant or 
antipsychotic overdose in cases presenting with intoxication. 
Therefore, emergency physicians should be sensitive to such cases 
in order to shorten the duration of treatment and hospitalization 
of patients.  
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Introduction

This study used the search terms “National Drug Policy (NDP), 
Bangladesh”, “NDP Bangladesh”, “Bangladesh National Drug 
Policy” etc. for searching in PubMed and Google scholar search 
engine for the literature review. Researchers also collected 
information from different books collected from Bangabandhu 
Sheikh Mujib Medical University, National Institute of Preventive 
and Social Medicine, Gonoshasthaya Kendra library of Dhaka, 
Bangladesh.

National Drug Policy

The World Health Organization (WHO) defines NDP as “a 
comprehensive framework in which each component plays an 
important role in achieving one or more of the general objectives 
of the policy (access, quality, and rational use)” (1). The policy 
must have the self-assurance of the several penalty area and 
purposes, generating a comprehensive and reliable existence. 
The system should address access to essential medicines (EMs). 

Essential medicine was defined in 1977 as “medicines that are of 
utmost importance, and are basic, indispensable and necessary 
for the health needs of the population” (2). In 2002, EMs were 

again redefined as “EM are those that satisfy the priority health 
care needs of the population. They are selected with due regard 
to public health relevance, evidence of efficacy, safety, and 
comparative cost-effectiveness. EM are intended to be available 
within the context of functioning health systems at all times in 
adequate amounts, in the appropriate dosage forms, with assured 
quality and adequate information, and at a price the individual 
and the community can afford. The implementation of the 
concept of EMs is intended to be flexible and adaptable to many 
different situations; exactly which medicines are regarded as 
essential remains a national responsibility” (2). It is often explained 
that such access to EM could be achieved through the promotion 
of rational use of medicines (RUM), reasonable prices, workable 
sponsoring, and consistent health and supply systems. Similarly, 
RUM depends on various issues, such as the careful and scientific 
selection of medicines, regulatory procedures, informative and 
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educational interventions, and financial enticements (1). A NDP 
has also been described as “an assurance to an objective and 
an escort for a struggle to ensure the rights of the people”. The 
NDP states the medium- to long-term goals of the national 
government for the pharmaceutical industries and ascertains the 
principal line of attack for achieving the aims. It offers an outline 
in which the accomplishments of the pharmaceutical sector can 
be synchronized. The NDP deals with both public and private 
segments of pharmaceutical issues and comprises all the notable 
thespians of this medicine-producing arena (3). 

Why Does the Country Need a National Drug Policy?

Medicines play the most critical role in the care, protection, and 
reestablishment of the health of the citizens of any country. 
All governments around the world are highly concerned about 
the availability of medicines with appropriate quality, adequate 
amounts and in affordable price for ordinary people especially in 
low and middle-income countries (LMIC) (4-6). There are reports of 
irrational prescribing and drug use with poor availability of EMs, 
particularly in LMIC, and this also applies to poorer communities 
of the developed world (7-10). Moreover, about 90% of citizens of 
developing and emerging countries obtain medication from their 
out-of-pocket expenses when compared to developed nations 
(11,12). Thereafter, the most important requirements for a NDP 
are to present different government commitments, to define 
pharmaceutical sector goals and objectives, to identify priority 
areas of action, to identify national strategies to achieve national 
goals, to identify stakeholders of implementation and finally to 
organize a national forum of discussion on the priority issues (3).

According to WHO, the General Objectives of a National Drug 
Policy are to Ensure

• Access: equitable availability and affordability of EMs. 

• Quality: the quality, safety, and efficacy of all medicines. 

• Rational use: the promotion of a therapeutically sound and 
cost-effective method of drugs by health professionals and 
consumers (1,13). 

National Drug Policy of Bangladesh 

Bangladesh won its independence on December 16, 1971. During 
the birth of the country, the socio-economic infrastructural 
situation was fragile. Before independence, it was reported that 
60-70% of drugs were imported from West Pakistan, because 
most of the pharmaceutical industry were mainly located in the 
western part of Pakistan (14). After independence, it became a 
great challenge for the Government of Bangladesh to ensure the 
availability and accessibility of EMs. Despite this crisis due to lack 
of drug policy, the market was full of unnecessary drugs. The 
plight of EMs was first critically identified in the country’s first 

five-year plan in 1973 (14). After this blueprint, multiple industries 
started importing finished medicine products on a large scale 
that were packaged and marketed locally in Bangladesh. These 
local industries were actually representing and acting for some 
overseas pharmaceutical companies. Additionally, poor quality 
control was observed, mainly for drugs with doubtful efficacy and 
counterfeit medicine (15). The country has gone through several 
stages of policy development programs for drug policy, which 
ultimately delivered a deep-seated, comprehensive, public-
friendly NDP in 1982, as the effort made in 1973 did not work 
efficiently (16-18). The honorable attempt in 1973 to formulate 
the drug policy to improve the situation failed due to the tragic 
assassination of the country’s father of the nation and President 
Bangabandhu Sheikh Mujibur Rahman in 1975 (15). 

Bangladesh National Drug Policy 1982

Bangladesh NDP 1982 is an epoch-making event in the history of 
Bangladesh. Before 1982, there was no NDP in Bangladesh (19). 
The medicine market in Bangladesh was filled with unnecessary, 
harmful, and unsafe medicines before NDP 1982 and 
multinational companies were controlling the pharmaceutical 
markets of Bangladesh (17,20). Only 14 countries, including 
Bangladesh, had NDP in 1982 (21,22). On April 27, 1982, an 
expert committee was formed. Expert Committee consisted 
of renowned academicians, regulatory personnel, and health 
activists (23). Bangladesh NDP 1982 was highly praised by WHO 
and other international organizations at that time (15,20). After 
that, the glory of Bangladesh has increased in relation to the 
policy (13).

The Work (Report) of the Expert Committee

A highly knowledgeable, proficient and professional commission 
was formed to develop NDP. This commission worked very 
methodically, spending over 1000 business hours to build 
the policy, which was tabled to the Ministry of Health on the 
auspicious day May 11, 1982 (15).

This commission undisputedly formulated 16 principles 
to appraise all currently available medical, medicinal, 
pharmacological and therapeutic products, and new drugs 
applied for cataloging or approved (15).

The Sixteen Principles

1. The combination of antibiotics will be prohibited. The 
combination of antibiotics with glucocorticoid or other similar 
active ingredients will be banned. Harmful liquid forms of 
antibiotics (e.g., tetracycline) will be banned. Tetracycline may 
hamper bone growth and may cause discoloration of teeth 
of a child. Combinations of antibiotics have no therapeutic 
advantage; instead, it promotes more adverse effects. 
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2. The combination of analgesics will be prohibited. The 
combination of analgesics with iron, vitamins, or alcohol will also 
be banned. Analgesic combinations promote adverse events, and 
their therapeutic value is dubious in nature. Another problem in 
combination medicine is if a dose adjustment is required in case 
of any single or multiple elements, then it would be impossible as 
the components remain is fixed strength in combination forms. 

3. Due to the risk of addiction or dependency, any combination 
form of codeine will not be allowed.

4. In general, combinations can be allowed if there is absolutely 
no alternative single drug available for treatment or if no 
alternative single drug is cost-effective, for the purpose. 

5. Certain exceptions will be made in the cases of eye, skin, 
respiratory and hemorrhoidal preparations, co-trimoxazole, oral 
rehydration salts, antimalarial, iron-folic, etc., as well as certain 
vitamin preparations, allowing combinations of more than one 
active ingredient in one product.

6. Vitamins must be formulated as a particular/individual 
component products, except for B complex. B12 should 
always be produced as a single-ingredient injectable product. 
The combining of Vitamins with any other ingredient such as 
minerals, glycerophosphate, etc., will also be prohibited. The 
liquid form of vitamins was prohibited in order to prevent the 
wastage of resources used to produce liquid vitamins, because it 
has no beneficial impacts on health.

7. Cough syrups, throat pastilles, gripe water, alkalis, and etc. 
production will be prohibited due to their questionable scientific 
efficacy.

8. The sale of tonics, enzyme mixtures/preparations, and alleged 
recuperative and invigorating products should be discontinued. 
However, pancreatin and lactase may be manufactured and/or 
imported as single-ingredient products. Tonics were prohibited 
because there was a significant amount of alcohol in tonics that 
may cause addiction or dependency.

9. Me-too drugs will not be allowed. Me-too drugs are those drugs 
that have the same or almost the same efficacy but have non-
significant structural dissimilarity. 

10. Medicine with uncertain, petite or no healing and beneficial 
significance, and to a certain degree, from time to time 
detrimental, dangerous for human health, and often increases 
the possibility of misuse, will be debarred and proscribed.

11. All prescription chemicals and galenical preparations, which 
are included in the latest edition of the British Pharmacopeia or 
the British Pharmaceutical Codex, will be approved.

12. Considering the favorable risk:benefit ratio; certain medicine, 
despite known severe adverse effects and the possibility of 
misapplication, may be manufactured in a small amount for 
limited and regulated use. These medicines will be prescribed by 
medical specialists only.

13. The medicines, which can be produced by national medicine 
industry, should not be imported in order to protect the medicine 
industry of Bangladesh. However, if local production is far short 
of need, this condition may be relaxed in some cases.

14. A primary pharmaceutical raw material, which is locally 
manufactured, will be given protection by disallowing it or its 
substitute to be imported if sufficient quantity is available in 
the country. The role of multinationals in providing medicine 
for this country is acknowledged with appreciation. In view of 
the caliber of machinery and technical know-how which lies in 
their hands for producing important and innovative drugs for the 
country. Easily producible drugs such as antacids and vitamins 
will be produced by only national companies. So that the 
large transnationals and corporations can focus their energies 
and capitals on those medicines not so straightforwardly 
manufactured by smaller domestic pharmaceutical industries. 

15. Foreign brands were not allowed to manufacture under 
authorization in any pharmaceutical industry in Bangladesh if 
the identical or comparable medicines are existing/manufactured 
in Bangladesh, as this leads to superfluously high prices and 
imbursement of royalties. In the light of this policy, all existing 
licensing agreements should be reviewed.

16. According to the policy, “Third Party Licensing” will not 
be allowed. Under the third party licensing a company can 
manufacture and distribute drugs in the market.

The first eleven principles were established completely on 
scientific perceptive, although, the Principle 14 was based on 
political and economic thoughts. The remaining four principles 
(12, 13, 15, and 16) were considered for the assistance and growth 
of the homegrown, domestic pharmaceutical manufacturing 
plant. There were 166 approved medicinal and therapeutic 
products available in Bangladesh during the development 
and promotion of NDP-1982. Interestingly, 122 multinational 
pharmaceutical industries were exporting medicines to the 
country from 23 countries. Additionally, 4,340 medicinal products 
were approved. These products were either produced locally or 
imported. The commission banned 1,742 medicinal products 
by utilizing 16 principles of NDP-1982, as these medicines were 
either ineffective or non-essentials. 

These banned 1,742 medicines were placed in one of three 
categories (15):
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Schedule I: Production of these drugs was to be stopped 
immediately and stocks were to be collected from pharmacies 
and destroyed within three months of the acceptance of the 
report. 

Schedule II: These drugs were to be reformulated within 
six months on the basis of the guidelines suggested by the 
committee. 

Schedule III: A maximum of nine months was allowed for using 
up stocks of these drugs. 

Importation of raw materials for Schedule I and II drugs was 
prohibited (15).

Significant Recommendations of NDP-1982 (15)

1. Establish an essential list of 150 EMs and a supplementary list 
of 100 specific drugs. The basic list was subdivided into three 
levels of use: 12 drugs for village workers; 45 medications for 
primary health care; and all 150 drugs for tertiary care,

2. Use generic names for the manufacture,

3. Prepare and publish a National Formulary by 1983,

4. Eliminate product patents and limit the use of process patents,

5. Revise the 1940 Drugs Act to include:

a. A registration system for Ayurvedic, Unani and homeopathic 
medicines;

b. Implementation of good manufacturing practices (GMP), 
together with ample quality control;

c. Regulating labeling and promotional activities;

d. Price control;

e. Prescription control of toxic/poisonous and abusing medicine;

f. Establishing of specialized medicine courts and substantial 
punishments;

g. Regulation of technology transfer and licensing agreements 
with foreign collaborators;

h. Restriction of ownership of retail pharmacies to professional 
pharmacists only;

6. Set up a National Drug Control Laboratory by 1985,

7. Commission report advised to ban multinational 
pharmaceutical industry from manufacturing simple medicine 
like common analgesics, vitamins, antacids,

8. All public hospitals should institute registered retail pharmacies 
under the supervision of qualified pharmacists,

9. Strengthen the Drug Administration administrative capacity 
by educational interventions among drug inspectors up to the 
lowest public administrative level of the country (15).

Impacts of National Drug Policy 1982 (16)

1. Local production of allopathic, traditional and complementary 
alternative drugs increased substantially.

2. Availability of EMs also increased remarkably with the increase 
in the volume of local production of all types of recognized 
drugs, the monetary value of which grew from Taka 1730 million 
in 1981 to about Taka 41000 million in 2002. 

3. Local companies increased their production share from 30% in 
1970 to more than 80% in 2002.

4. Drug prices stabilized, increasing (practically a drop-in cost 
in real times) by only 20%, compared to an increase of 179% in 
the consumer price index. This made drugs more affordable to 
consumers.

5. The quality of the products was improved, and the proportion 
of substandard drugs fell from 36% in 1970 to just 2% in 2002.

6. The volume of imported drugs and medicine in the country 
reduced drastically.

7. Commendable progress occurred in the research, education, 
and manufacturing of Unani, Ayurvedic, and Homeopathic-
Biochemic systems of medicine.

8. The less dependency on imports and prioritization of useful 
drugs saved the country approximately US$ 600 million every 
year.

9. Bangladesh, a drug importing country, has become a drug 
exporting country (16). 

According to NDP-1982, producers were compelled to produce 
EMs. There was a specific instruction that 60% of their total 
production would be EMs and price of EMs were fixed by the 
Government of Bangladesh. The cost of medicine depends on 
elements of expenditure on production and other factors. During 
the 1982 policy, experts considered five categories of elements of 
expenditure to fix up the price of EMs. NDP-1982 has effectively 
ended to transfer pricing and over-invoicing for imports of 
capital machinery, raw materials, and packaging materials. 
Without scientific evidence, combination of drugs was strictly 
prohibited in NDP-1982. Transnational Companies were strictly 
prohibited from producing medications that can be produced 
with more accessible technology. It was implemented according 
to NDP-1982 to promote the growth of national pharmaceutical 
market (15,24,25).
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National Drug Policy 2005

Price protection was relaxed in Bangladesh by NDP-2005 (26,27). 

Afterward, the pharmaceutical owners and manufacturers took 
the opportunity to increase the prices of medicines, including 
EMs, to maximize their profit. Moreover, drug pricing in middle, 
and low-income countries is an essential and antagonistic issue. 
Since most patients do not have or cannot afford any insurance 
coverage and need to pay in person for their medicine, pricing 
proportionate with income status is significant to bear the cost 
(28). The third-party licensing restriction was relaxed to encourage 
the expansion of the pharmaceutical industry. The national 
companies started facing a tremendous challenge. NDP-2005 
committee consisted of mainly pharmaceutical industrialists. 
The Committee focused principally on expanding their business 
without considering safety, efficacy, and affordability of EMs. 
There were no specific obligations regarding EMs production (27). 

Also, there were no special instructions regarding EMs pricing 
in NDP-2005 (27). Similarly, there was no clear-cut direction 
regarding combination drugs in NDP-2005, but the combination 
drugs were banned in NDP-1982 except for an exceptional need 
(27). In 1995, the government made a list of 117 EMs by a special 
communiqué. This meant that 33 type of EMs remained out of 
the EMs list and these drugs became open to price increases 
by the pharmaceutical industries. There were no specific 
instructions on the prohibition of production of medicines that 
could easily be produced by national companies in NDP-2005. 
There were no clear instructions regarding combination drug 
production in NDP-2005. Nevertheless, policymakers argued 
that if any combination medicine could be used in developed 
countries, then it could enter into national drug market. Finally, 
it can be concluded that the purity of NDP-1982 was destructed 
by NDP-2005 (14,23).

National Drug Policy 2016

In NDP-2016, Bangladesh government made a list of priority 
medicines consisting of 285 medicines (29,30). It also included 
ayurvedic, herbal, and homeopathic medicines. It was not a 
scientifically sound decision. NDP-2016 discourages registration 
of combination drugs. However, there is no clear-cut restriction 
on the production of combination drugs. There are no specific 
restrictions in NDP-2016, on not including pharmaceutical 
industrialists in the policy revision committee (27).

A Few Recommendations for Improving the Situation

Bangladeshi consumer needs to be aware of availability, 
accessibility, safety, and the efficacy of EMs for the successful 
implementation of an NDP. A community awareness campaign 
can be initiated to create community demand. To ensure good 
manufacturing practice, “Directorate of Drug Administration” 

should be strengthened by providing manpower, adequate lab 
facilities, commanding and administration power and financial 
resource flow, so that they can perform sustainably. We can 
reinforce our “Essential Drug Company Limited” by proving 
adequate manpower and logistics. Routine update list of EMs 
by “Expert Committee” consists of scientists, pharmacologists, 
and economists. Implementation of strict price controlling 
mechanism by the Government of Bangladesh is required. 
Currently, Bangladesh imports 80-90% active pharmaceutical 
ingredients, and it is the primary component that increases drug 
price in the country (31,32). The country should produce APIs 
locally; otherwise, self-sufficiency will not be achieved.
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Introduction

Airway management is a continuous learning experience. 
Trauma victims form a significant number of challenging cases 
in emergency departments (1-3). Penetrating neck trauma is a 
scenario in which the emergency physician needs to be proactive 
to improvise certain tricks that may save a patient’s life (4-6). 

Case Report

The present case was a 30-year-old male patient with a history 
of schizophrenia. He had suicidal thoughts until the night before 
his presentation to the emergency department. He was taken 
to his psychiatrist to address this issue, however, the physician 
changed his medications and discharged him. 

On the following day, the patient broke a glass bottle and 
attempted suicide by slashing his neck. The patient’s family 
found him in his room, still breathing in a pool of blood. 
Emergency medical service was called and he was transferred to 
our department. 

Upon arrival to the emergency department, the patient was 
surprisingly quiet, with a GCS of 12, heart rate of 110 bpm, 
blood pressure of 105/70 mmHg, respiratory rate of 20/min, 

O
2
 saturation of 96% with 10 liters face mask. There was a big 

dressing on his neck to cover the wound. 

Upon exploration of the wound, there was no active bleeding 

or hematoma. However, a leaking air sound was noticed, which 

turned our to be a damaged laryngeal structure. Multiple 

cartilage debris was found in the explored wound.

At this point, the team decided to secure the patient’s airway 

immediately. The following steps were done:

• Exploring the wound for foreign bodies and removal of those 

that could be aspirated through the damaged larynx. These 

included parts of the laryngeal cartilage.

• Pre-oxygenation: A non-rebreather oxygen mask was applied 

on patient’s face. As the patient was breathing through the 

damaged larynx, we applied another non-rebreather oxygen 

mask over the neck wound. 

• As the vocal cords were visualized, topicalization with lidocaine 

spray was started through the open wound.

• Gentle introduction of Bougie stylet through the visualized 

vocal cords. When the tracheal rings were felt, a size 7, 

cuffed endotracheal tube was introduced.

Abstract

Received: 14.05.2019 
Accepted: 23.05.2019 

Corresponding Author: Ahmad Wazzan, King Saud Bin Abdulaziz University for Health Sciences, Riyadh, Saudi 
Arabia
Phone: +966505524342 E-mail: dramwaz@hotmail.com ORCID ID: orcid.org/0000-0002-3958-4440

Cite this article as: Wazzan A. Bougie-facilitated Intubation in Penetrating Neck Injury. Eurasian J Emerg Med. 
2019;18(2):110-1.

A young male patient with a history of schizophrenia was admitted to the emergency department after suicide attempt. He slashed his 
neck with a broken glass and this resulted in a wound in zone II exposing laryngeal structures. The vocal cords could be visualized through 
the wound. Intubation over a bougie was successful after well tropicalizing the patient’s airway. The patient was taken for immediate 
tracheostomy and reconstruction.

Keywords: Penetrating, neck, intubation

King Saud Bin Abdulaziz University for Health Sciences, Riyad, Saudi Arabia

 Ahmad Wazzan

Bougie-facilitated Intubation in Penetrating Neck Injury 

DO I: 10.4274/eajem.galenos.2019.67044

https://orcid.org/0000-0002-3958-4440


111

Eurasian J Emerg Med. 
2019;18(2): 110-1

Ahmad Wazzan, 
Intubation in Penetrating Neck Injury

• Sedation and muscle paralysis were initiated.

• Placement was secured and air leaks were tested negative.

The patient was taken to operating room by the surgical team 
to secure a tracheostomy, which was done successfully. Multiple 
reconstructive surgeries were performed to reconstruct the 
laryngeal structure using cartilage implants. His tracheostomy 
was closed after a few months. His psychiatric status was 
controlled by more aggressive therapeutic interventions.

This case had the IRB approval no RJ13/025/J, and the article 
was written in accordance with methods/methodical section of 
the Ethical Principles for Medical Research (amended in October 
2013).

Discussion

The injuries affecting soft tissues during penetrating or blunt 
trauma can result in soft tissue distortion, damage to major 
structures, and thus lead to lethal results if not addressed in a 
timely and accurate manner. Neck trauma with airway injuries 

is a critical condition requiring immediate action to secure the 
airway in the best and fastest possible way. Timely interventions 
to keep the airway intact are the cornerstone of obtaining 
positive results with no organ or function loss (7,8).
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Figure 1. The patient’s neck upon exposure, showing a cut wound 
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Introduction

Iatrogenic tracheal injury has catastrophic consequences. In 
such a case, endotracheal tube (ETT) should be secured proximal 
to the defect with low volume ventilation. This will assist in 
reducing the stress on the tear. It is associated with female 
gender and mechanical factors such as incorrectly sized ETTs, 
cuff over-inflation, head movement or vigorous coughing. It 
causes longitudinal lacerations of the posterior membranous 
trachea (1).

Diagnostic validation is done by fiber-optic bronchoscopy, 
which will reveal the extent and location of the injury. The 
preferred treatment is early surgical repair for large lacerations, 
but conservative management may be a feasible substitute for 
patients with small lacerations or who are unfit for surgery. 
However, the criteria for both the managements are unclear (2).

Case Report

A 17-year-old girl with Tetralogy of Fallot  presented to 
our  emergency department with complaints of generalized 
tonic clonic seizures, fever, lethargy and respiratory distress. 

On admission, she had two episodes of seizures  followed by a 

deteriorated consciousness. She was tachycardic and she had 

post-ictal confusion. To maintain her airway, rapid sequence 

intubation was performed using a 7 millimeter (mm) diameter 

cuffed ETT with a stylet. Intravenous broad-spectrum antibiotics 

and anti-epileptics were given. 

After 90 minutes of intubation, patient became hypoxic and 

the low-lying ETT was readjusted, but the hypoxia did not 

resolve. Crackling subcutaneous emphysema was the first 

clinical sign noticed in the cervical region and upper part of 

the chest suggesting tracheal injury, so patient was rushed 

to computed tomography (CT) scan. Head CT scan showed 

subarachnoid hemorrhage. A 5 mm tear was detected along the 

left lateral wall of the trachea in chest CT (Figure 1). This tear was 

complicated with significant emphysema in the neck extending 

along erector spinae muscles, bilateral axilla and lateral chest 

wall, causing pneumomediastinum, pneumopericardium and 

pneumoperitoneum. In addition, chest CT revealed pulmonary 

embolism and splenic infarcts and patient was given anti-

coagulants and analgesics. 
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The patient was admitted to the intensive care unit, where she 
remained sedated and was kept on mechanical ventilation. 
Fiberoptic bronchoscopy showed evidence of a 5 mm laceration 
4 cm away from the vocal cords in the membranous wall of the 
proximal third of the cervical trachea. There was no apparent 
active bleeding. Conservative treatment was chosen due to the 
acute neurological status of the patient. An orotracheal tube 
was inserted with its cuff positioned distally to the lesion, and 
antibiotic therapy effective on tracheobronchial tree pathogens 
was initiated. Subcutaneous emphysema was gradually 
decreased. 

Cardiothoracic team consultation suggested managing 
conservatively as the patient was not stable enough for surgery 
due to multiple comorbidities. Empirical broad-spectrum 
antibiotic therapy was administered to prevent mediastinitis, 
chest physiotherapy was initiated, and mechanical ventilation 
settings were adjusted to low airway pressure and positive 
end-expiratory pressure. She remained stable and was weaned 
uneventfully. High-calorie diet was initiated and she was 
discharged in stable condition after drug optimization. 

Discussion

Signs and symptoms of tracheal injury include subcutaneous 
emphysema, pneumothorax, dyspnea and hemoptysis. Diagnosis 
is made by tracheobronchoscopy, which reveals the location and 
extent of the lesion. 

Diagnosis requires the identification of tracheal injury, its 
extent and depth. There is a controversy regarding surgical 
versus conservative management. The criteria for conservative 
management in selected cases include cardiovascular stability, 
the absence of sequelae such as progressive air leaks or sepsis, 
and no esophageal injury (3). 

Supportive measures are essential in terms of avoiding 
mediastinitis in which early broad-spectrum antibiotics are 
indicated. A multidisciplinary approach is needed with risk 
stratification that permits conservative management even in 
large and non-bridgeable tears (4). 

Early bronchoscopy is essential to confirm the diagnosis and to 
assess the injury. Conservative management is recommended in 
patients without rapidly progressing subcutaneous or mediastinal 
emphysema or mediastinitis (4). In our patient, laceration was 
approximately 5 mm and was complicated by subcutaneous 
emphysema. From this and other reported cases, we conclude 
that surgical repair is the best option for these patients, but 
patients with multiple comorbidities usually have an extremely 
high risk for surgery. Early surgical repair is preferred in patients 
with large lacerations, but conservative therapy can be used in 
patients with major medical problems. 

Regarding treatment, very superficial lesions are usually treated 
conservatively and surgery is seen as a gold standard in which 
the lesions are repaired through right-sided posterolateral 
thoracotomy or a cervical approach (4). However, accumulating 
evidence challenges this conventional approach with more 
surgeons choose to adopt a medical approach to management. 
Yet, the criteria to guide which patients will benefit from medical 
treatment remain poorly defined and there is an increasing 
need for clear guidance. Selection criteria for conservative 
management are a matter of debate. Some authors stress the fact 
that there should be no evidence of respiratory or hemodynamic 
instability, while others consider the length or depth of the 
laceration as an important criterion (5). 

Depending on the tracheal injury levels, the patients were 
managed either conservatively with medical treatment or 
surgically. Level I or II tracheal injuries should be managed non-
surgically, provided that pneumothorax is promptly resolved, the 
patient has stable vital signs and an adequate respiratory status 
has been achieved (through either mechanical or spontaneous 
ventilation). Level IIIA tracheal injuries with adequate respiratory 
status can be managed conservatively in selected institutions only, 
because they represent high-risk tracheal lesions. Any tracheal 
injury associated with esophageal injury or mediastinitis (level 
IIIB) should be treated with open surgery as soon as possible (5). 

The purpose of surgery is to achieve closure of the defect in 
order to restore effective ventilation, to prevent mediastinitis 
secondary to contamination from the airways and to reduce the 
risk of subsequent healing complications or long-term tracheal 
stenosis. The prevention of mediastinitis is a key goal of the 
physician dealing with such injuries. In this case report, we 
emphasized that prevention, early recognition and management 

Figure 1. Computed tomographic image of tracheal tear along the 
left lateral wall measuring 5 mm
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are the key features to deal with the dreaded complications of 

post-intubation tracheal injuries. 
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Introduction

Bacterial meningitis (BM) is an inflammation of the 

leptomeninges and tissues surrounding the brain and spinal 

cord due to a bacterial infection - most commonly due to 

Streptococcus pneumonia and Neisseria meningitidis, which results 

in an elevated number of white blood cells in cerebrospinal fluid 

(CSF) (1). The incidence of BM is estimated to be around 0.6 to 4 

per 100,000 adults per year, with higher incidence in developing 

countries (2). Fortunately, the availability of vaccines for BM has 

resulted in a significant reduction in overall incidence. 

Nonetheless, BM still remains a medical emergency associated 

with significant morbidity and mortality, especially in the 

older population. The failure rate of treatment is high, 

especially with delay in diagnosis and treatment. Furthermore, 

neurological complications including altered mental status, 

cerebral edema, increased intracranial pressure, hydrocephalus, 

seizure, sensorineural hearing loss, focal neurological deficit, 

cerebrovascular abnormalities and intellectual impairment 
have been reported in approximately 30% patients with BM (3). 
Therefore, it is important for emergency physicians to promptly 
diagnose this condition and institute timely management for 
patients. However, this is difficult as patients often present with 
non-specific signs and symptoms, with the classical triad of fever, 
headache and nuchal rigidity present in only 44% of patients (4). 

Medical management is the mainstay of treatment for BM. The 
patient should be resuscitated and have airway, breathing and 
circulation stabilized. Blood and CSF samples should be obtained 
as soon as possible, followed by the administration of empirical 
antimicrobial therapy (5) (Figure 1). In addition, acyclovir may be 
added to the regimen when herpes simplex virus or varicella zoster 
virus is suspected as the causative organism, and dexamethasone 
may be added to known or suspected pneumococcal meningitis 
to reduce the incidence of hearing loss and other neurological 
complications. Computed tomography (CT) of the brain should 
be considered before lumbar puncture if the patient has any 
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of these: severely impaired consciousness, focal neurological 
deficit, seizure, signs of increased intracranial pressure such as 
papilledema, or if the patient is immunocompromised (5).  

However, some patients may require neurosurgical interventions 
that are uncommon in the management of BM. Therefore, we 
present a 42-year-old Chinese gentleman who presented to the ED 
and was subsequently diagnosed with pneumococcal meningitis. 
We aimed to highlight the need for emergency physicians to be 
cognizant of the indications for neurosurgical referral. This will 
ensure that timely referrals can be made to minimize delay and 
prevent adverse outcomes for these patients.

Case Report

A 42-year-old Chinese gentleman with no past medical history 
was admitted to ED by ambulance. He was found in a confused 
state on the floor next to his bed by his wife. He had fever with 
runny nose, sore throat and non-vertiginous giddiness of one day 
duration. He had no cough, headache, neck pain, photophobia, 
nausea or vomiting. 

He was febrile with a body temperature of 39.1 °C. His heart 
rate was 87 beats per minute with a blood pressure of 124/59 
mmHg. His respiratory rate was 28 breaths per minute with an 
oxygen saturation of 99% in room air. He was agitated with a 
glasgow coma scale (GCS) of 11 (E4V2M5). His pupils were equal 
at 3 mm and reactive to light. The neck was supple with negative 
Brudzinski’s and Kernig’s signs. There was no focal neurological 
deficit. No rash and external injuries were noted. The rest of the 
examination was unremarkable. 

Bedside blood glucose level was 12.4 mmol/L. Complete 
blood count result was as follows: hemoglobin=14.1 g/dL, 
white blood cell count=28.5x103/uL (92.6% neutrophils) and 
platelet count=186x103/uL. C-reactive protein was 176.6 mg/L, 
procalcitonin was 8.86 ng/L and lactate was 11.2 mmol/L. Other 
blood examinations were unremarkable. CT of the brain revealed 
global cerebral edema with diffuse sulcal and basal cisternal 
effacement. There was also a subtle hypodensity with loss of 
gray-white matter differentiation in the right high parietal lobe 
due to focal edema. Tonsils were at the level of foramen magnum 
(Figures 2, 3). Chest x-ray and urine culture were unremarkable. 

He received empirical treatment with intravenous ceftriaxone, 
vancomycin, acyclovir and dexamethasone. During his stay 
in ED, his GCS fell to 9 (E3V2M4) with anisocoria - 6 mm left 
pupil and 2 mm right pupil. He was intubated due to decline 
in GCS and impending brain herniation due to increased 
intracranial pressure. Hypertonic saline was started and urgent 
neurosurgery consultation was performed. He was taken to the 

emergency operation theatre for external ventricular drainage. 
Intraoperatively, the CSF pressure was high and its appearance 
was cloudy. Analysis of the CSF showed 996 white blood cells per 
mm3 with neutrophil predominance at 70%, and glucose level of 
4.0 mmol/L and protein level of 2.23 g/L. Gram staining revealed 
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Figure 1. Empirical antibiotics for community-acquired meningitis 
Note: Empirical antibiotics may vary according to institutional practice

Figure 2. Brain computed tomography demonstrating loss of 
gray-white matter differentiation in the right high parietal lobe 
due to focal edema
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gram-positive cocci with Streptococcus pneumoniae detected 
in the PCR assay. CSF and blood cultures were positive for pan-
sensitive Streptococcus pneumoniae.

He was admitted to the intensive care unit. During his 
hospitalization, he developed a new onset left sided weakness 
due to stroke as a vascular complication of meningoencephalitis. 
Magnetic resonance imaging of the brain showed acute infarcts 
in the right parietal and occipital lobes as well as the right 
centrum semi-ovale (Figure 4). He had subsequent seizure and 
levetiracetam was started for seizure control. Bilateral hearing loss 
was detected. He underwent extensive inpatient rehabilitation 
for his deconditioning and stroke. He was eventually discharged 
on day 30 with independent function and performance in 
Activities of Daily Living. 

Informed consent was obtained from the patient for this case 
report. 

Discussion

A neurosurgery consultation should be performed if meningitis 
is associated with a surgically treatable lesion identified in brain 
CT, development of neurological complications such as increased 
intracranial pressure or hydrocephalus, or inadequate treatment 
response to appropriate antibiotic therapy (6). Among these, the 
first two indications are more relevant to the setting of the ED. 

Our patient was referred to neurosurgery department due to 
concerns of increased intracranial pressure with impending brain 
herniation. This was attributable to the global cerebral edema 
without any space-occupying lesion in brain CT. Cerebral edema 
occurs in BM as a result of three mechanisms: vasogenic edema 
from increased permeability of the blood-brain barrier, cytotoxic 
edema from release of cytokines from neutrophils and bacteria, 
and interstitial edema from abnormal absorption of cerebrospinal 
fluid from the subarachnoid space (5). While dexamethasone is 
associated with worse outcome in other conditions of increased 
intracranial pressure such as in head injury and cerebral 
infarction, dexamethasone given for BM can reduce intracranial 
pressure and increase vascular perfusion. Therefore, in addition 
to other standard therapies such as head elevation, sedation 
and hypertonic saline or mannitol administration, treatment for 
increased intracranial pressure may be given based on suspicion 
on clinical ground prior to imaging.

Other neurological complications that may require neurosurgery 
consultation in ED include cerebrovascular abnormalities such 
as intracranial hemorrhage, hydrocephalus, mycotic aneurysm 
and brain abscess. The emergency physician must actively 
assess for these complications, so that timely intervention by 
neurosurgeons can improve patient outcomes. 

The incidence of neurological complications is higher in patients 
with meningitis due to Streptococcus pneumonia than other 
organisms (3). This was the case in our patient who developed 
left hemiparesis, seizure and bilateral hearing loss. In BM, stroke 
is most commonly due to arterial infarction and occurs in about 
one third of the patients. Among these, more than half have 
blood vessel abnormalities such as wall irregularities, arterial 
occlusion, as well as focal dilatations and bleeding, suggestive of 
vasculitis (7). Therefore, dexamethasone should be used instead 
of standard treatment with thrombolytics. Fortunately, most 
patients recover with resolution of their neurological deficits 
following successful treatment. 

Similarly, about one third of patients with BM develop seizures 
due to the presence of bacterial toxins and the neurochemical 
changes following inflammation, both lowering the seizure 
threshold (8). In addition to the use of routine anti-epileptics, 

Lim and Pek, 
Case Report on Bacterial Meningitis

Figure 4. Brain magnetic resonance imaging demonstrating acute 
infarcts in the right parietal and occipital lobes

Figure 3. Brain computed tomography demonstrating global 
cerebral edema with diffuse sulcal and basal cisternal effacement 
and tonsils are seen at the level of foramen magnum
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dexamethasone should also be administered to reduce the 
inflammatory response. These patients may develop recurrent 
seizures and therefore, anti-epileptics should be continued until 
a seizure-free period of three months. 

Approximately 20% of patients with BM develop sensorineural 
hearing loss as a result of direct bacterial invasion and 
inflammatory response causing damage to the eighth cranial 
nerve, cochlea or labyrinth (9). Once again, dexamethasone has 
a therapeutic role in these cases. 

Although dexamethasone appears to be a useful drug for the 
prevention and treatment of neurological complications in BM, 
it should be noted that its efficacy varies in different patient 
populations. In developing countries, dexamethasone did not 
show significant benefit in BM due to poor nutrition, delayed 
presentation, presence of chronic diseases such as infection with 
Human Immunodeficiency Virus and inadvertent inclusion of 
cases of tuberculous meningitis (10). Therefore, the practice of 
administrating dexamethasone with antibiotics may be limited 
to the developed countries.

Conclusion

BM is a medical emergency that requires early diagnosis and 
timely management. While the mainstay of management 
is medical, selected patients may require neurosurgical 
intervention. The emergency physician should be aware of these 
rare but important indications so that patients may benefit from 
early referrals and have better clinical outcomes. Although the 
etiology of meningitis may not be obvious in ED, dexamethasone 
should be administered early with antibiotics for suspected cases 
of meningitis in developed countries given its important role in 
the prevention and treatment of neurological complications. 
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Introduction 

Anticoagulants are effective drugs in the prevention and 
treatment thromboembolic events. In recent years, novel oral 
anticoagulants (NOACs) such as dabigatran etexilate, rivaroxaban, 
apixaban, edoxaban have started to take part in treatment 
guidelines and daily clinical practice. These drugs do not require 
dosage monitoring, have minimal food-drug interactions and 
are at least as effective as warfarin (1-3). Dabigatran etexilate 
is an oral prodrug that is converted to its fully active form by 
esterases, that reaches its peak plasma value at the 2nd-3rd 
hours, and that is a quite specific competitive direct thrombin 
inhibitor (1). It has a rapid effect (1-2 hours), short half-life (12-
17 hours) and it is mostly (80%) excreted through kidneys. Since 
NOACs, particularly dabigatran etexilate, have varying rates of 
renal excretion, the renal functions of the patients should be 
routinely monitored when using the drug (2-4). NOACs are not 
recommended for patients with creatinine clearance below 
30 ml/min and patients with prosthetic heart valves, and the 
drug requires a dose adjustment when the creatinine clearance 
is between 30-49 mL/min (5). Ecarin clotting time, thrombin 

time and activated partial thromboplastin time (aPTT) are the 
tests used to evaluate the therapeutic effect of the drug, and 
these time periods are prolonged in patients using dabigatran 
etexilate. A normal aPTT level indicates that dabigatran etexilate 
has no clinically significant effect (6). The only Food and Drug 
Administration (FDA)-approved antidote for dabigatran etexilate 
is idarucizumab, a NOAC-specific antidote (7). In this study, 
we aimed to emphasize that monitoring the side effects and 
complications of dabigatran etexilate that does not require 
routine coagulation monitorization may be beneficial by using 
creatinine clearance (CrCl), especially in elderly patients.

Case Report 

A 75-year-old female patient presented to our emergency 
department with shortness of breath and poor general 
condition. The patient had a medical history of congestive 
heart failure, atrial fibrillation and hypertension, and she was 
on diltiazem, furosemide and sertraline. Recently, dabigatran 
etexilate (150 mg, twice daily) was added to these drugs. The 
patient stated that she had not urinated in the last three days. 

Dabigatran etexilate is a prodrug with anticoagulant effect through inhibition of thrombin. Although it does not require laboratory 
monitoring and has minimal food-drug interaction, its disadvantages are bleeding, common GIS-related side effects and the need for 
dosage adjustment according to the severity of liver/renal failure. We aimed to present and discuss an unusual side effect of dabigatran 
etexilate.

Keywords: New oral anticoagulant drugs, acute renal failure, creatinine clearance
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Her physical examination findings were as follows: GCS=15, 
blood pressure=70/40 mmHg, pulse=90 beats/min, respiratory 
rate=24/min, SO

2
=88%, body temperature=36.6 °C, pretibial 

edema=-/-. The ECG revealed atrial fibrillation and bilateral 
effusion was observed in posterior-anterior chest X-ray. Urine 
flow was 20 cc / hour. The laboratory results were as follows: 
pH=7.46, HCO

3
=25.6 mmol/L, international normalized ratio 

(INR)= 9.16, aPTT=110.2 sec, Hgb=6.1 g/dL, PLT=390 103/µL, 
creatinine=4.51 mg/dL, urea=103 mg/dL, Na=137 mEq/L and 
K=4.4 mEq/L. The creatinine clearance was calculated as 9 
mL/min. Inotropic support and 1 unit of fresh frozen plasma 
were administered. Since the patient had neither liver nor 
hematological disorder that would increase the INR value, it was 
assumed that NOAC created a false-positive increase in INR value. 
As the patient’s previous creatinine level was 0.93 mg/dL, urea 
level was 50.3 mg/dL and creatinine clearance was 61.16 mL/min 
during her last follow-up, the new onset increased creatinine 
level was thought to be associated with dabigatran etexilate 
and dabigatran etexilate treatment was ceased. The patient 
was admitted to the intensive care unit of internal medicine 
department for monitoring. The follow-up examination revealed 
that urea level was 46.5 mg/dL, creatinine level was 0.99 mg/dL 
and creatinine clearance was 56.31 mL/min. Subsequently, the 
patient was discharged with full recovery after eleven days of 
hospitalization with recommended follow-up control visits.

Discussion

NOACs are oral anticoagulants that have been in use in 
recent years with the purpose of prevention and treatment 
of thromboembolic events. These drugs are considered safe 
and effective since they have an FDA-approved antidote, they 
do not require dose monitoring and food-drug interaction is 
minimal (2,3). However, gastrointestinal safety profiles and 
bleeding rates have not yet been entirely identified. There are 
two groups of NOACs for clinical application, namely oral direct 
thrombin inhibitors (dabigatran etexilate) and oral direct factor 
Xa inhibitors (rivaroxaban, apixaban, edoxaban). 

The recommended dose for dabigatran etexilate is 150 mg 
2 times a day, according to the FDA and EMA regulations. The 
Turkish drug license of dabigatran etexilate indicates that it 
should not be used when creatinine clearance is below 30 mL/
min, and this is listed among its contraindications (8). It has 
also been suggested that the dose should be reduced in cases 
of moderate renal failure (CrCl: 30-50 mL/min). According to the 
RE-LY (Randomized Evaluation of Long-Term Anticoagulation 
Therapy) study, the most common side effects are dyspepsia and 
gastrointestinal hemorrhage, followed by dyspnea, coughing, 
dizziness, arthralgia, peripheral edema, and fatigue (9). 

Conclusion

To conclude, acute renal failure has not been reported within 
the side effect profile of dabigatran etexilate, which has a high 
rate of renal excretion and its dosage is controlled by using the 
creatinine clearance level. Dabigatran etexilate does not require 
routine coagulation monitoring, and its dosage adjustment is 
not made according to coagulation tests. However, we believe 
that it may be useful to monitor dabigatran etexilate treatment 
through creatinine clearance, particularly in elderly patients.
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