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

Editorial and publication processes of the journal 
are shaped in accordance with the guidelines of the 
international organizations such as the International 
Council of Medical Journal Editors (ICMJE), the World 
Association of Medical Editors (WAME), the Council of 
Science Editors (CSE), the Committee on Publication 
Ethics (COPE), the European Association of Science 
Editors (EASE). The journal is in conformity with Prin-
ciples of Transparency and Best Practice in Scholarly 
Publishing (doaj.org/bestpractice).

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

Manuscripts submitted to Eurasian Journal of Emer-
gency Medicine will go through a double blind peer 
review process. Each submission will be reviewed by 
at least two external, independent peer reviewers 
who are experts in the field in order to ensure an 
unbiased evaluation process. The editorial board will 
invite an external and independent editor to manage 
the evaluation processes of manuscripts submitted 
by editors or the editorial board members of the jour-
nal. The Editor in Chief is the final authority in the de-
cision making process of all submissions.

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

they may undergo. For studies carried out on animals, 
the measures taken to prevent pain and suffering of 
the animals should be stated clearly. Information on 
patient consent, name of the ethics committee and 
the ethics committee approval number should also 
be stated in the materials and methods section of the 
manuscript. It is the authors’ responsibility to careful-
ly protect the patients’ anonymity. For photographs 
that may reveal the identity of the patients, 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 mis-
conduct, including plagiarism, citation manipulation, 
and data falsification/fabrication, among others, the 
Editorial Board will follow and act in accordance with 
COPE guidelines.

Each individual listed as an author should fulfill the 
authorship criteria recommended by the Interna-
tional Committee of Medical Journal Editors (ICMJE - 
www.icmje.org). The ICMJE recommends that author-
ship be based on the following 4 criteria:

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

2. Drafting the work or revising it critically for import-
ant intellectual content; AND

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

4. Agreement to be accountable for all aspects of the 
work in ensuring that questions related to the accura-
cy or integrity of any part of the work are appropriate-
ly investigated and resolved.

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

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

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

out further review. As part of submission of the man-
uscript, the corresponding author should also send 
a short statement declaring that he/she accepts to 
undertake all the responsibility for authorship during 
the submission and review stages of the manuscript.

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

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

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

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

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

Manuscript Preparation
The manuscripts should be prepared in accordance 
with ICMJE-Recommendations for the Conduct, Re-
porting, Editing and Publication of Scholarly Work 
in Medical Journals (updated in December 2016 - 
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http://www.icmje. org/icmje-recommendations.pdf ). 
Authors are required to prepare manuscripts in ac-
cordance with CONSORT guidelines for randomized 
research studies, STROBE guidelines for observational 
original research studies, STARD guidelines for stud-
ies on diagnostic accuracy, PRISMA guidelines for sys-
tematic reviews and meta-analysis, ARRIVE guidelines 
for experimental animal studies and TREND guide-
lines for non-randomized public behavior.

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

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

Authors are required to submit the;

- Copyright Transfer Form, 

- Author Contributions Form, 

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

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

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

- Name(s), affiliations and major degree(s) of the au-
thor(s) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Tables
Tables should be included in the main document, 
presented after the reference list and they should 
be numbered consecutively in the order they are 
referred to within the main text. A descriptive title 
must be placed above the tables. Abbreviations used 
in the tables should be defined below the tables by 
footnotes (even if they are defined within the main 
text). Tables should be created using the “insert table” 
command of the word processing software and they 
should be arranged clearly to provide an easy read-
ing. Data presented in the tables should not be a rep-
etition of the data presented within the main text but 
should be supporting the main text.

A-VI



Citation abbreviation: Eurasian J Emerg Med

Figures and Figure Legends
Figures, graphics and photographs should be submit-
ted as separate files (in TIFF or JPEG format) through 
the submission system. The files should not be em-
bedded in a Word document or the main document. 
When there are figure subunits, the subunits should 
not be merged to form a single image. Each subunit 
should be submitted separately through the sub-
mission system. Images should not be labelled (a, 
b, c, etc.) to indicate figure subunits. Thick and thin 
arrows, arrowheads, stars, asterisks and similar marks 
can be used on the images to support figure legends. 
Like the rest of the submission, the figures too should 
be blind. Any information within the images that may 
indicate an individual or institution should be blind-
ed. The minimum resolution of each submitted figure 
should be 300DPI. To prevent delays in the evalua-
tion process all submitted figures should be clear in 
resolution and large in size (minimum dimensions 
100x100 mm). Figure legends should be listed at the 
end of the main document.

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

We intriguingly read the article by Ece et al. (1) titled “Evaluation of 
Characteristics and Clinical Outcomes of Patients with Cardiac Arrest” 
in the June 2017 edition of Eurasian Journal of Emergency Medicine 
and we believe that is an important subject for emergency physi-
cians. In this paper, the authors aimed to investigate the efficiency 
of updated cardiopulmonary resuscitation (CPR) methods and emer-
gency cardiac care guidelines on CPR outcomes. We congratulate the 
authors for this valuable study, and we have a few comments on the 
same.

A study by Dane et al. (2) found that Advanced Cardiovascular Life 
Support (ACLS) courses increase the knowledge level in healthcare 
providers and the survival-to-discharge rate. Therefore, emergen-
cy physicians and nurses should be trained regarding updated CPR 
methods and emergency cardiac care guidelines including basic life 
support and ACLS. Although the authors aimed to investigate the ef-
ficiency of updated CPR methods and emergency cardiac care guide-
lines on CPR outcomes, they failed to demonstrate this in their find-
ings as the authors did not specify the guidelines used and whether 
they were used.

Return of spontaneous circulation (ROSC) and survival-to-discharge 
ratios are higher in patients with pulseless ventricular tachycardia 

(pVT) and ventricular fibrillation (VF), and the ROSC ratio is higher 
during respiratory arrest (3,4). Cardiac arrest associated with trauma 
is one of the special circumstances of CPR. The ROSC ratio in trauma 
patients is different from that in non traumatic patients (5). Authors 
stated that a study investigating trauma patients requiring CPR over a 
5-year period found the survival rate to be 9.5%. Of all patients, 14.2% 
were successfully resuscitated and survived and they mentioned that 
“the reason for the greater survival rate in our study might be associ-
ated with the possibility of unpredictable injuries that multiple-trau-
ma patients might have.” In their study, the number of patients with 
VF at the time of arrival was presented; however, the numbers of pa-
tients with pVT at the time of arrival, those with respiratory arrest, 
and those with trauma and the ROSC ratio of trauma patients were 
not presented. To evaluate the clinical outcomes of patients with car-
diac arrest, presenting these data would be beneficial.

Blood glucose concentration is a factor that influences CPR outcomes 
including functional neurological recovery. Therefore, it is important 
to specify the upper normal values of blood glucose and to indicate 
the values of blood glucose levels in patients who died and those 
discharged from hospital, separately (6). However, authors did not 
state these parameters in their study. For identifying the association 
between higher glucose levels and higher mortality, upper normal 
values of blood glucose and values (median or mean) of blood glu-
cose levels should be determined.

http://orcid.org/0000-0003-2151-7212
http://orcid.org/0000-0002-6091-9401
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Author’s Reply

Re: Outcomes of Patients with Cardiac Arrest and Effect of Blood 
Glucose Concentration

Dear Editor,

We are grateful and thankful to all authors that spare their precious 
time on analyzing the results of our study.

It is understood that some concerns have raised about the findings of 
our study and we hope this letter helps eliminate confusions.

Firstly, our study was conducted with patients presented between 
2010 and 2011. So, some of the patients involved were resuscitated 
according to previous guideline and some of them were resuscitated 
according to 2010 guideline (1, 2). However, our study did not aim to 
compare guidelines but focused on outcomes of cardiopulmonary 
resuscitation (CPR) whether of traumatic or non-traumatic source. 
With the statement ‘updated CPR methods’, we tried to underline the 
fact that every patient was treated by the ‘valid guideline’ on time of 
admission. Since this data was not relevant to our aim and outcomes, 
we did not feel the need to mention it. 

Certainly, some of our patients had pulseless VT (pVT) on admission. 
In the study, we mentioned that defibrillation was performed in 49 
patients and 31 patients had ventricular fibrillation (VF) on admis-
sion. It is obvious that 18 patients presented with ‘the other schock-
able rhythm’; pVT. However, this data was not presented in the study 
since only the most common three rhythms were mentioned within 
the text. Additionally, number of unrecognized rhythms on admis-
sion was presented as a limitation of our study.

Glucose level in patients with arrest definitely has some effects on 
outcomes of CPR (3). However, we believe that comparison of all 
parameters or determination of all issues about CPR must not be 
expected from a single study. For instance, we also did not investi-
gate the effects of hypothermia on CPR procedure (4). Our aim was 
to share our clinical experience and reveal the performance of our 
clinic. 

We are looking forward to further studies on CPR investigating differ-
ent aspects of the procedure.

Best regards.
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Abstract
Aim: Foreign body (FB) ingestions represent a challenging clinical problem in the emergency departments (EDs), and 20% of cases undergo an endoscopy. 
We aimed to report our experience with FB ingestion based on age, sex, type of FB material, comorbidities, and intervention in ED of King Abdulaziz Univer-
sity hospital where an emergency endoscopic service is available.

Materials and Methods: This was a retrospective descriptive study of patients who presented to ED with FB ingestion over a 4-year period (January 2013 to 
December 2017) and who were managed by either an upper endoscopy or laparotomy.

Results: A total of 130 patients presented with FB to ED; we included 69 patients (53%) who were treated using either endoscopy or laparotomy. The majority 
of patients had ingested a single FB (97%), with children representing 83% of the patients. The most common age group of FB ingestion was 0–4 years, with 
a male predominance (57%). The most common type of FB material was metallic in the pediatric patients and food in the adult patients; 45% of the patients 
were symptomatic. Comorbidities were present only in 13% of the patients. X-ray was performed in 87% of the patients, whereas computed tomography 
was performed only in 7%. The esophagus (75%) and stomach (13%) were the most common anatomical locations for FB. Upper endoscopy was the most 
common procedure performed (93%), and it was almost successful in all patients at the first attempt (96%).

Conclusion: FB ingestion is common in children, and approximately half of the patients underwent an emergency endoscopy. The availability of such a 
service is invaluable in the management of FB ingestion given its high success rate and low complications.

Keywords: Foreign body, ingestion, emergency, endoscopy
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Introduction

Foreign body (FB) ingestions, including food bolus impactions, rep-
resent a challenging clinical problem in emergency departments 
(EDs). FB ingestions can be defined as objects that are accidental-
ly or intentionally swallowed and are considered a problem com-
monly seen in emergency endoscopy (1). These emergencies may 
carry a significant risk of morbidity and sometimes mortality if not 
appropriately evaluated and managed in a timely manner when 
indicated. They also sometimes pose diagnostic and therapeutic 
challenges (2-5).

Among children, there is an increased tendency to explore 
and swallow different types of objects, such as coins, buttons, 
batteries, magnets, or toys. FB ingestion is a problem encoun-
tered in pediatric pathology (6), and FBs are mostly radiopaque 
(7). In adults, FB ingestion occurs more frequently by accident 
or because of other contributing pathological factors, such as 
psychiatric disorders, mental retardation, and food impactions 
or impairment, which occur more commonly in patients with a 
previous pathology (2, 4). While the majority (80%) of ingested 
FBs may spontaneously pass without intervention, it is crucial 
that clinicians recognize those FBs that might require urgent en-
doscopic or surgical retrieval when dealing with such scenarios 
(4, 8). Recent studies have showed that in intentional ingestion, 
the rate of endoscopic procedures is 63%-76% and the need for 
surgical procedures is 12%-16% (2, 9). The management of FB 
depends on several factors, such as anatomic location and size 
and shape of FB (2).

To the best of our knowledge, descriptive studies analyzing FB in-
gestions in hospitals in Saudi Arabia are limited. In this study, we 
aimed to retrospectively analyze the epidemiology, clinical pre-
sentations, findings, and outcomes of a cohort of patients who 
presented to King Abdulaziz University hospital (KAUH), which has 
emergency endoscopic settings, with FB ingestions and food bolus 
impactions.

Materials and Methods

This study was approved by the research ethics committee of KAUH 
in June 2017. The need for informed consent was waived off by the 
ethical committee because all data were deidentified and no identifi-
able patients’ information was collected or utilized during the study. 
We performed a retrospective descriptive study of a 4-year period 
(January 2013-June 2017) in which we reviewed the records of pa-
tients who had visited ED of KAUH for FB ingestion. KAUH is an 845-
bed academic tertiary care hospital located in Jeddah, Saudi Arabia. 
Our ED is a 75 bed academic department offering full services (adult, 
pediatrics, and obstetrics). ED is staffed by board-certified emergen-
cy medicine consultants and specialists, including gastroenterolo-
gists and surgeons (for adult and pediatric patients), who provide 24 
hours emergency consultations. There are approximately 64,000 ED 
visits per year.

We included all adult (≥14 years) and pediatric patients who pre-
sented with FB ingestion and who were managed with either up-
per endoscopy or laparotomy. Patients were identified using the 
electronic medical records (Phoenix; Al Anaiah) of KAUH. We also 
used the electronic reporting system (Provation) of the endoscopy 
unit to ensure that all cases were analyzed. We excluded those who 
were treated medically since there was no intervention performed 
to confirm the presence of the FB, which similar to what other stud-
ies did.

We developed a data collection sheet prior to data collection using 
variables, including patient demographics, presenting symptoms, 
comorbidities, radiological investigations, anatomical location, type 
of FB material, and therapeutic procedures, which were significant 
for our study and applicable in ED.

We categorized FB into three types: metallic, food, and others. 
The data were collected from procedure reports, progress notes 
by physicians, medical discharge reports, and radiological reports. 
Four researchers collected and reviewed the records simultane-
ously in two groups. The first group collected the records and 
the second group reviewed those records; thereafter, the groups 
switched roles.

Statistical analysis
All statistical analyses were performed using Statistical Package for 
the Social Sciences 20 (IBM SPSS Statistics; Armonk, NY, USA) to de-
termine the descriptive values. Frequency tests were used, and cate-
gorical values were analyzed using the Fisher’s exact test. A p value of 
<0.05 was considered significant.

Results

A total of 130 patients were initially identified. However, only 69 
patients were included in this study. The 61 excluded patients 
were those who were treated medically without intervention (17 
patients), who had no FB (31 patients), who had insufficient data 
on record (9 patients), or who had ingested a chemical (4 patients). 
FBs were identified using upper endoscopy or laparotomy in all 69 
patients. Regarding age and sex distribution, we found that the 

Table 1. Age and sex distribution of foreign bodies in children and 
adults

		  Sex

	 Male	 Female	  
	 n (%)	 n (%)	 Total

Children			 

1 month to 4 years	 17 (46%)	 20 (54%)	 37

5-8 years	 9 (75%)	 3 (25%)	 12

9-13 years	 6 (75%)	 2 (25%)	 8

Total	 32 (56%)	 25 (44%)	 57

Adults			 

14-30 years	 4 (50%)	 4 (50%)	 8

>30 years	 3 (75%)	 1 (25%)	 4

Total	 7 (58%)	 5 (42%)	 12

Eurasian J Emerg Med. 2018; 17: 3-8
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majority of FB ingestions were in children aged 0-4 years and oc-
curred more among females (54%), who had a slightly higher FB 
ingestion rate than males in this age group. However, among the 
overall pediatric patients, males (56%) had a slightly higher rate. 
Adult patients were similar to pediatric patients: males (58%) had 
a slightly higher FB ingestion rate than females (Table 1). The age 
range distribution was from 1 month to 91 years with a mean age 
of 9.4 (±15.9) years. The majority of the patients were pediatric 
patients with 57 cases (83%); the mean age was 3.8 (±3.2) years, 
the median age was 3 years, and the age range was from 1 month 
to 13 years. There were only 12 adult patients (17%), with a mean 
age of 36.3 (±23.7) years, median age of 26 years, and age range 
of 15-91 years.

Males represented 57% of the patients. In terms of nationality, 48 
patients were Saudi Arabians (80%). Moreover, there were different 
types of FBs found in the gastrointestinal tract. The most common 
was the metallic type (74%), followed by various food particles (17%), 
plastics (6%), and organic objects (1%; e.g., human fingernails). Upon 
further subanalysis, we found that metallic FBs were the most com-
mon among pediatric patients (88%) compared with adult patients 
for whom food FBs were the most common (83%; Table 2).

Moreover, 45% of the patients were symptomatic, mostly with 
salivation, vomiting, dysphagia, pain in the neck or abdomen, 
and choking. Furthermore, 32% were asymptomatic, and in the 
remaining 23%, there was no documentation of the symptoms. 

	 Total	 Food	 Metallic	 Others*	  
Foreign Body Type	 n (%)	 n (%)	 n (%)	 n (%)	 p 

Age group

Adult patients	 12 (17) 	 10 (83)	 1 (8)	 1 (8)	 0.001

Pediatric patients	 57 (83)	 2 (3)	 50 (88)	 5 (9)

Sex

Male	 39 (56)	 8 (21)	 29 (74)	 2 (5)	 0.40

Female	 30 (44)	 4 (13)	 22 (73)	 4 (13)

Nationality

Saudi Arabian	 48 (70)	 6 (12)	 38 (80)	 4 (8)	 0.30

Not Saudi Arabian	 21 (30)	 6 (29)	 13 (62)	 10 (9)

Symptoms

Asymptomatic	 22 (32)	 1 (4)	 21 (96)	 0 (0)

Symptomatic	 31 (45)	 7 (23)	 19 (61)	 5 (16)	 0.06

Undeclared	 16 (23)	 4 (25)	 11 (69)	 1 (6)

Number of FBs

Single	 67 (97)	 11 (16)	 50 (75)	 6 (9)	 0.45

Multiple		  1 (50)	 1 (50)	 0 (0)

Anatomical location

Esophagus	 52 (75.4)	 9 (17)	 39 (75)	 4 (8)

Stomach	 9 (13)	 0 (0)	 8 (89)	 1 (11)

Duodenum	 3 (4.2)	 0 (0)	 3 (100)	 0 (0)

Hypopharynx	 1 (1.4)	 1 (100)	 0 (0)	 0 (0)	 0.005

Cricopharynx	 2 (3)	 2 (100)	 0 (0)	 0 (0)

Broncos	 1 (1.4)	 0 (0)	 0 (0)	 0 (0)

Cecum	 1 (1.4)	 0 (0)	 1 (100)	 1 (100)

Procedure type					   

Endoscopy	 64 (93)	 12 (19)	 46 (72)	 6 (9)	 0.39

Laparotomy	 5 (7)	 0 (0)	 5 (100)	 0 (0)

Attempts					   

Single	 66 (99)	 11 (17)	 49 (74)	 6 (9)	 0.69

Multiple	 3 (4)	 1 (33)	 2 (67)	 0 (0)

*implies plastics, organic subjects such as human fingernails.

Table 2. Type of foreign body (FB) by age group, sex, nationality, clinical presentations, number of FBs, anatomical location, procedure type, 
and number of attempts for removal by endoscopy
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There was no significant difference in the symptoms for different 
types of FB (p=0.06). Regarding comorbidities, majority of the 
patients (87%) did not have any comorbidity, whereas 13% had 
esophageal narrowing, peptic ulcer, autism, Down syndrome, 
bronchial asthma, esophageal narrowing, or upper respiratory 
tract infection (Table 2).

Regarding anatomical location, FBs were mainly located in the 
esophagus (75%), followed by stomach (13%); other locations in-
cluded duodenum, hypopharynx, cricopharynx, bronchus, and ce-
cum (Table 2). The most common procedure performed to remove 
FBs was upper endoscopy, it was performed in 63 out  the 69 in-
cluded patients (93%) (49% of all 130 FBs patients). Laparotomy 
(7%) as a secondary option was used either because of failed en-
doscopy or because FB was unreachable. Regarding the number of 
attempts, nearly all procedures were successful at the first attempt 
(96%; Table 2).

The most common radiological investigation was X-ray (87%), fol-
lowed by computed tomography (CT; 7%). Eight patients (12%) did 
not undergo any imaging; however, all of them finally underwent in-
terventional management. Among the five patients who underwent 
CTs, two underwent X-ray that showed FBs (Table 3).

Discussion

FB ingestion is considered a major health concern because it is 
a common occurrence in both pediatric and elderly  patients. As 
demonstrated in this study, 83% of the patients were pediatric 
patients, and nearly 40% of the adult patients were aged >50 
years. These results are similar to those of other studies in the 
literature (3, 4, 10, 11). Almost half of the patients who presented 
to ED with FBs were treated with endoscopic intervention, which 
is different from that reported in the literature. Louie and Bradin 
(12) concluded that the majority of FBs were spontaneously re-
solved; only 10%-20% required non-surgical intervention, such 
as upper endoscopy and <1% required surgical interventions, 
such as laparotomy. The high rate of endoscopic intervention in 
our study could be related to the presence of qualified emer-
gency endoscopic staff that was comfortable in dealing with 
the patients and opted to intervene earlier to avoid potential FB 
complications.

Regarding the age distribution of children, we found that majority of 
the children were aged ≤6 years. These findings are similar to those 
reported by Diaconescu et al. (10), Adhikari et al. (13), and Gilyoma et 
al. (14), who stated that approximately half or more of their patients 
were aged <6 years. Regarding adult patients, we found the mean 
age to be 10 years younger compared with that reported by Geraci et 
al. (1) and 30 years younger compared with that reported by Zhang 
et al. (15).

In general, we found a male predominance in FB ingestion irre-
spective of the age group, which is consistent with that reported by 
Adhikari et al. (13) and Susy Safe Working Group (16), and in opposi-
tion to Smaranda et al. (10) who stated that sex involvement is not 
significant.

Anatomically, the location of FB impaction is commonly in the nar-
rowest parts, such as the esophagus and pyloric sphincter, as in our 
study and similar to that reported in some other studies (15, 17, 18). 
Patients with FB ingestions present either as asymptomatic or with 
a variety of symptoms. In our study, 32% of the patients presented 
as asymptomatic, which was consistent with the findings of other 
authors who found asymptomatic presentation ranging between 
25% and 55% (1, 19-21). Moreover, approximately 45% of patients 
presented with a variety of symptoms, most commonly vomiting and 
dysphagia. This also supports the findings of several studies in the lit-
erature (17, 22, 23), in which vomiting and dysphagia were the most 
common symptoms. The most common FBs ingested in our study 
were coins, followed by batteries and food bolus; similar results were 
found in other studies (10, 24).

One of the initial steps to approach FB ingestion is a radiological exam-
ination and identification of FB (25). In our study, plain neck, chest, and 
abdominal X-rays were the initial radiological choices for identifying 
FB. Approximately 87% of the patients underwent X-rays, which is sim-
ilar to that reported in other studies in which the rates were 64%–96% 
(10, 16, 26, 27). Additional radiological studies, such as CTs, were used 
in a few patients in whom diagnoses could not be confirmed by X-rays 
or in patients in whom it was decided to directly perform CT. The man-
agement plan in 20% of the patients (14 patients: six did not undergo 
imaging and eight did not have FB on X-ray) who had a typical pre-
sentation of FB ingestion was an interventional procedure, which was 
similar to that reported by other studies (23, 28-30).

In the literature, the use of a variety of procedures, including balloon 
extraction, bougie, and upper endoscopy, has been reported. The 
choice of the optimal procedure for the patient mainly depends on 
the condition of the patient, characteristics of FB, anatomical loca-
tion of FB, availability of the procedure, and availability of an expert 
to perform the procedure at the center (31, 32). In our study, the most 
commonly used procedure for the removal of FB was upper endos-
copy in 93% of the included patients (49% of all 130 patients with FB 
ingestion), which was higher than 23% and 31% reported by Diacon-
escu et al. (10) and Yang et al. (33), respectively, and much lower than 
98% reported by Pokharel et al. (34). However, the upper endosco-
py success rate at the first attempt was 96%, which was higher than 
63%-76% reported by Ikenberry et al. (8). FBs that could not be re-
moved by upper endoscopy and could not be treated medically (7%) 

Table 3. Radiological investigations for foreign bodies 

			   Sex

		  Male	 Female	  
		  n (%)	 n (%)	 Total

X-ray		  52 (87)	 8 (13)	 60

CT		  5 (1005)	 0 (0)	 5

		  FB Type	

	 Food n (%)	 Metallic n (%)	 Others n (%)	 p

X-ray	 9 (15)	 48 (80)	 3 (5)	 0.004

CT	 1 (20)	 4 (80)	 0 (0)	 0.772

CT: computed tomography; FB: foreign bodies
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were removed by laparotomy because of either inaccessibility of the 
anatomical location or failed endoscopic attempts. The most com-
mon FB was battery, which could develop further long-term compli-
cations if not treated surgically. Other studies reported 1%–2.6% of 
surgical intervention cases (5, 13, 17).

The limitations of this review are that it has a retrospective-descrip-
tive design where data misinterpretation and insufficient documen-
tation from physicians and nurses might occasionally be present. The 
data was from a single academic tertiary care hospital, so generaliza-
tion is also an issue. In our study, there were very few adult patients, 
which makes it difficult to make any solid conclusions for this group.

Conclusion

FB ingestion remains a common occurrence in the pediatric popu-
lation presenting to the ED. It represents both diagnostic and thera-
peutic challenges in patients regardless of being symptomatic or not. 
A 24-h emergency endoscopic service is of a great value to ensure 
prompt successful intervention when needed with a very low failure 
rate and complications.
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Abstract
Aim: This study aimed to investigate the competency of residents and interns in diagnosing pneumothorax on chest radiography (CXR) as well as to identify 
potential areas requiring training on this subject.

Materials and Methods: A case set including a total of 40 chest radiographies that were in the digital imaging and communications in medicine (DICOM) 
format were loaded to the DICOM-compatible software tool-Viewer for Digital Evaluation of X-ray images (ViewDEX). Fifty-three observers, including 25 
residents and 28 interns, interpreted the images by answering all the questions determined for each case.

Results: The overall accuracy rate to diagnose pneumothorax on CXR was 79% in the study cohort, with 79.5% and 78.6% for residents and interns, respec-
tively. No significant difference was observed between residents and interns when compared in terms of accuracy rates (regardless of the residents’ spe-
cialties; p=0.600). When the residents’ specialties were considered, the diagnostic accuracy rate was found to be significantly different between the groups 
(p<0.05).

Conclusion: The results of our study in terms of the overall accuracy rates of residents and interns in pneumothorax diagnosis on CXR are comparable to the 
previous studies in literature. However, comparison to another national study was not feasible due to the lack of published studies on this topic in Turkey. We 
believe that our study may serve as a starting point by raising the awareness on the subject and promote further studies in our country.

Keywords: Pneumothorax, chest radiography, diagnosis, competency, residents, interns

9Original Article EURASIAN JOURNAL OF
EMERGENCY MEDICINE

Cite this article as: Ozan E, Atac GK, Akkas Y, Evrin T, Kocer B. Competency of Residents and Interns in Pneumothorax Diagnosis on Chest 
Radiography: an Observer Performance Study. Eurasian J Emerg Med. 2018; 17: 9-13

ORCID IDs of the authors: E.O. 0000-0001-7130-0121; G.K.A. 0000-0002-4145-8275; Y.A. 0000-0002-4432-2832; T.E. 0000-0002-8306-4303; 
B.K. 0000-0002-7344-9859.

Introduction

Pneumothorax refers to a collection of air within the pleural space. 
It is mostly seen after any blunt or penetrating trauma; however, 
spontaneous or iatrogenic cases of pneumothorax may commonly 
be encountered in clinical practice (1). Although its clinical manifes-

tations are widely variable from asymptomatic to progressive cases 
causing death, pneumothorax is an urgent situation that should be 
treated immediately upon diagnosis. The first-line imaging modality 
to identify pneumothorax is chest radiography (CXR) (2). Expeditious 
diagnosis following accurate interpretation of CXR is expected from 
emergency physicians and/or clinicians of several departments in 
this clinical setting. Physicians may not always have the opportunity 
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to consult a radiologist; therefore, decisions are made based on their 
initial interpretations relying upon personal experience and basic 
skills. The aim of the present study was to investigate the compe-
tence of residents and interns in diagnosing pneumothorax on CXR 
as well as to identify potential areas requiring training on this topic.

Materials and Methods

This retrospective study was conducted at the Radiology, Emergen-
cy Medicine, and Thoracic Surgery Departments of our institutions. 
The study was approved by the institutional ethics committee of 
Ufuk University School of Medicine (approval number: 30112015-9). 
Informed consent was obtained from all participants included in the 
study.

Selection of CXRs
The selection procedure was managed by a national board-cer-
tified radiologist who had 5 years of experience in CXR interpre-
tation. Forty adult patients (aged ≥18 years) who underwent a 
posteroanterior (PA) CXR examination with a suspected diagno-
sis of primary spontaneous pneumothorax were included. Digital 
PA CXRs of 35 patients with spontaneous pneumothorax and five 
patients with normal findings were randomly recruited from the 
Picture Archiving and Communication System (Centricity PACS, GE 
Healthcare, General Electric, Milwaukee, USA). All pneumothoraxes 
were apparent on PA CXRs. All CXRs were taken in the upright po-
sition with full digital flat panel equipment (General Electric Med-
ical solutions, GE Milwaukee, USA). The diagnoses were confirmed 
with clinical findings or computed tomography of the chest for all 
pneumothorax cases and with clinical findings and PA CXR in all 
cases without pneumothorax. Medical records of the patients were 
reviewed and patient demographics, symptoms, clinical findings, 
and final diagnoses were noted.

Interpretation of CXRs
A case set including a total of 40 CXRs (35 with spontaneous pneu-
mothorax and five with normal findings) that were in the digital 
imaging and communications in medicine (DICOM) format was 

loaded to the DICOM-compatible software tool-Viewer for Digital 
Evaluation of X-ray images (ViewDEX), which is suitable for ob-
server performance studies (Figure 1) (3). This tool allowed each 
observer to evaluate the image and proceed by answering all of 
the questions determined for each case. A measuring tool and 
image handling functions, including zoom, window settings, and 
pan, were also available in the tool. Each observer was briefly in-
formed and trained about the tool before starting the interpreta-
tion process. The cases were presented at random. There was no 
time limitation for interpretation. It was explained that not all the 
radiographs were necessarily abnormal. No clinical information was 
provided other than the age and sex of each patient. After comple-
tion of interpretation, a log file containing the answers and the time 
spent on each case was created for each observer.

Each case was interpreted preliminarily by a consensus panel of two 
experts in CXR interpretation: one national board-certified radiolo-
gist and one thoracic surgeon. They were not included in the initial 
CXR selection procedure and were blinded to the demographic and 
clinical information of the patients. A question folder, comprising the 
following six questions, was created on ViewDEX for each case: (1) Is 
pneumothorax present on this PA CXR? (2) What is the maximum di-
mension/depth of the pneumothorax? (3) Is an accompanying find-
ing present? (4) Are you confident in your diagnosis? (5) What is the 
most helpful finding to make the diagnosis? (6) Is this PA CXR diag-
nostic? Subsequently, the choices for the questions and the correct 
answers for each case were defined by the same consensus panel 
(Table 1).

After completion of interpretation, each observer was requested to 
complete a survey composed of two questions: (1) Did you enjoy the 
interpretation session? (2) Did you find the ViewDEX tool easy to use? 
The choice was either “Yes” or “No.”

Selection of observers
Fifty-three observers from the same university hospital, including 25 
residents and 28 interns (final-year medical students), participated 
in the study. The age, sex, specialty of the participants, and level of 
training in the specialty were recorded. Of 25 residents, 8, 7, 3, 2, and 
5 were specialists in emergency medicine, anesthesiology, radiology, 
pulmonary medicine, and surgery residents, respectively. All interns 
were close to completion of all of their rotations, including internal 
medicine, surgery, emergency medicine, pediatrics, and obstetrics 
and gynecology. Emergency medicine, anesthesiology, internal med-
icine, and surgery residents were chosen because they interpret CXRs 
in their daily practice, prior to surgery or in the intensive care unit. In 
addition, these residents are most likely to encounter pneumothorax 
cases and have the responsibility to make an accurate diagnosis fol-
lowing interpretation of CXRs. Radiology residents for the most part 
had practiced general radiology.

Statistical analysis
The analysis of the results was performed using the IBM Statistical 
Package for Social Sciences statistics (IBM SPSS Statistics; Armonk, 
New York, USA) version 21.0 software for Windows. Descriptive 
statistics were reported and Chi-square test was used for group 
comparisons. The statistical significance level was set at a p value 
of <0.05.
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Figure 1. Screenshot of the DICOM-compatible software tool-View-
DEX. A PA CXR (left) and the answer folder (right) are presented. The 
observer evaluates the image and makes a decision for each questi-
on in the answer folder. By clicking on “next,” the observer proceeds 
to the next image

1) Is pneumothorax present on this PA CXR?

2) What is the maximum dimension/depth of the pneumothorax? 

3) Is an accompanying finding present? 

4) Are you confident in your diagnosis? 

5) What is the most helpful finding to make the diagnosis? 

6) Is this PA CXR diagnostic?



Results

The participants included 28 interns and 25 residents; 24 (46%) par-
ticipants were women. Of the 25 residents, 8, 7, 3, 2, and 5 were spe-
cialists in emergency medicine, anesthesiology, radiology, pulmo-
nary medicine, and surgery residents, respectively.

The overall accuracy rate in diagnosing pneumothorax on CXR was 
79% in the study cohort, whereas it was 79.5% and 78.6% for the res-
idents and interns, respectively. No significant difference was found 
between residents and interns when compared in terms of accuracy 
rates (regardless of the residents’ specialties; p=0.600). When the res-
idents’ specialties were considered, the diagnostic accuracy rate was 
found to be significantly different between the groups (p<0.05; Table 2).  

The rate of correct diagnosis (rate of correct answers obtained for 
question 1) ranged between 25% and 100%, whereas the error rate 
ranged between 0% and 75% for each CXR.

The rate of correct answers for question 2 (the size of pneumothorax) was 
71.3% and 69.9% for residents and interns, respectively. No significant 
difference was found between the resident and intern groups (p=0.681). 
When the residents’ specialties were considered, the rates of correct an-
swers for question 2 were 73.3%, 59.5%, 80%, 71.2%, and 90% for emer-
gency medicine, anesthesiology, radiology, pulmonary medicine, and 
surgery residents, respectively, and 70.5% for interns. The difference was 
found to be significantly different between the groups (p<0.05).

The rates of correct answers for question 3 (the accompanying find-
ings) were 65.6%, 62%, 65%, 58.5%, 56%, and 63% for emergency 
medicine, anesthesiology, radiology, pulmonary medicine, surgery 
residents, and interns, respectively. No significant difference was 
found between the groups (p=0.785).

The answers for question 4 were analyzed to evaluate the confidence 
level. In terms of confidence level, no significant difference was found 
between residents and interns (p=0.133). The confidence level was 
found to be significantly different between the correctly diagnosed 
and missed cases for both the residents and interns (p<0.001).

For answers to question 5, choices b and c were considered together. 
The displacement of the pleural line and absence of distal lung mark-
ings were considered the most helpful findings in diagnosing pneu-
mothorax by 70.8% and 70% of the residents and interns, respective-
ly. For answers to question 6, both choices d and e were considered 
“diagnostic.” Accordingly, 75.2% and 74.1% of the residents and the 
interns defined the CXRs as diagnostic, respectively.

With respect to the responses to the survey that was conducted to 
evaluate the participants’ opinions about the CXR interpretation ses-
sion using the ViewDEX tool, it was found that all of the observers 
enjoyed their sessions and defined the tool as easy to use.

Discussion

CXR is the first choice imaging modality for identifying pneumotho-
rax because it represents a simply accessible, rapid, inexpensive, and 
noninvasive imaging technique (4). In patients with suspected pneu-
mothorax, CXR provides valuable information beyond confirmation 
by determining the extent of pneumothorax and potential causes. 
Additionally, it may assist in treatment options. Regarding the impor-
tance of accurate and fast diagnosis needed for proper management, 
the competency of physicians in pneumothorax diagnosis on CXR is 
crucial. To the best of our knowledge, the present study is the first to 
investigate the competency of residents and interns in pneumotho-
rax diagnosis on CXR, which was conducted in Turkey.

Table 1. Choices for questions

Questions	 Choices

1) Is pneumothorax present 	 a) No

on this PA CXR?	 b) On right side

	 c) On left side

2) What is the maximum 	 a) No pneumothorax

dimension/depth of the 	 b) <2 cm

pneumothorax?	 c) >2 cm

3) Is an accompanying 	 a) No

finding present?	 b) Haemothorax (same side)

	 c) Rib fracture (same side)

4) Are you confident 	 a) Not sure

in your diagnosis?	 b) Undecided

	 c) Sure

5) What is the most 	 a) No pneumothorax

helpful finding to	 b) Displacement of the pleural line

make the diagnosis?	 c) Absence of distal lung markings

	 d) Collapse of the lung

	 e) Mediastinal shift

	 f ) Subcutaneous emphysema

6) Is this PA CXR diagnostic?	 a) Surely not diagnostic

	 b) Not diagnostic

	 c) Undecided

	 d) Diagnostic

	 e) Surely diagnostic

PA CXR: posteroanterior chest radiography

		  Emergency			   Pulmonary 
		  medicine	 Anesthesiology	 Radiology	 medicine	 Surgery 
	 Interns	 residents	 residents	 residents	 residents	 residents	 p 

Accuracy rate	 78.6%	 82%	 72%	 79.2%	 95%	 92%	 0.001

Table 2. Accuracy rates of interns and residents regarding specialties
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Among all radiographic examinations, CXR is the most widely and 
represents one of the most complex imaging modalities to interpret. 
Unsatisfactory CXR interpretation skills of medical students, resi-
dents in training, and practicing physicians have been demonstrated 
in prior studies (5-9).

The current study investigated the competence of residents and in-
terns in diagnosing pneumothorax on CXR. The overall accuracy rate 
was 79% in the study cohort, with 79.5% and 78.6% for the residents 
and interns, respectively. Regarding accuracy rates, no significant dif-
ference was found between the interns and residents, regardless of 
the residents’ specialties. In contrast, when the residents’ specialties 
were considered, the difference was found to be significant. Accord-
ingly, the pulmonary medicine and surgery residents had the high-
est accuracy rates. Radiology and emergency medicine residents had 
lower rates, whereas anesthesiology residents and interns had the 
lowest rates.

One study investigated the ability of final-year medical students to 
interpret conventional CXRs with several abnormal findings, includ-
ing multiple pulmonary metastases, left ventricular failure, total lung 
collapse, pneumothorax, rib notching (aortic coarctation), bullous 
emphysema, right middle lobe consolidation, pneumoperitoneum, 
and apical tuberculosis (10). Pneumothorax was missed by 40.4% of 
the participating students. The authors indicated that an error rate 
of 20%-30% would probably be acceptable, although the ideal cor-
rect diagnosis rate was 100%. In our study, interns had an error rate 
of 21.4%, and it may be considered acceptable. In another study, 
pneumothorax was misdiagnosed by 91% of the 145 participants, 
including interns, residents, and pulmonary/critical care and cardi-
ology personnel (11). A more recent study by Christiansen et al. (12) 
found an overall accuracy of 51% in chest X-ray interpretation by ju-
nior doctors. The number of correct diagnoses regarding two chest 
X-rays with pneumothorax included in their study were reported as 
73% and 59%, respectively. Thus, the overall accuracy rates depicted 
in our study are comparable to previous studies. Nevertheless, it may 
be assumed that the residents’ overall performance in diagnosing 
pneumothorax on CXR was low, although expected to be obviously 
superior when compared to interns. Furthermore, because pneumo-
thorax is an emergency that requires rapid and accurate diagnosis, 
higher performance of residents in terms of diagnosis may be antic-
ipated.

We have to emphasize that our institution represents a relatively 
small-scale faculty of medicine; thus, residents’ relatively low experi-
ence with patients with pneumothorax might have influenced their 
diagnostic performance. However, comparison to another national 
study was not feasible due to the lack of published studies on this 
topic in Turkey. Thus, the results of our study provide an opportunity 
to raise awareness and define the potential fields of our curriculum 
to be strengthened, if any. We believe that targeted education can 
decrease resident error rates and that improved patient care can be 
achieved. The implementation of quality control measures in post-
graduate residency programs should also be valuable for providing 
an insight and ascertaining the fields requiring improvement in train-
ing activities, including basic radiology skills, particularly, interpreta-
tion of CXR. Additionally, another point of consideration is that basic 
radiology skills of residents originate from undergraduate training 

that widely varies among institutions. Further studies investigating 
the CXR interpretation skills of medical students and residents in 
other national institutions should be conducted and improvement of 
standardization in national medical education and residency training 
programs should be targeted.

Recent surveys and publications emphasized the importance of 
undergraduate radiology teaching (13, 14). CXR interpretation is 
considered an essential clinical skill for medical school graduates. 
Additionally, independent and rapid assessment of CXR by resi-
dents prior to formal radiology reading is often required. Howev-
er, one study clearly demonstrated that both undergraduate and 
postgraduate trainees do not agree that the existing radiology 
teaching matches their learning needs (15). In the current study, 
the DICOM-compatible software tool-ViewDEX was used for the im-
age evaluation process. Both residents and interns agreed that they 
enjoyed their interpretation session and defined the tool as easy to 
use. One potential future direction of the current study could be 
the development of a CXR competency exam using this tool. In this 
way, we could easily and confidently assess the deficiencies of train-
ing in our institution to meet the learning needs in the field of basic 
radiology. Examinations may provide more insight to the interns 
and residents on basic radiology skills, raise their awareness, and 
motivate them. Moreover, this tool may provide new teaching op-
portunities. For instance, data sets consisting of examples of “can’t 
miss” diagnoses on several topics may be created to serve as new 
components to teach radiology during the preclinical and clinical 
phases of the curriculum.

The rate of correct diagnosis (rate of correct answers obtained for 
question 1) ranged between 25% and 100%, whereas the rate of mis-
diagnosis ranged between 0% and 75% for each CXR. Four of the 40 
cases involved in the study were accurately diagnosed by 100% of 
the observers (all of them were examples of large pneumothorax). 
Higher missing rates were obtained mostly in cases of small pneumo-
thorax: one of them being the most misdiagnosed case with a rate 
of 75%. Although accuracy of CXR in the estimation of pneumotho-
rax size is beyond the scope of the current study, the higher missing 
rates in small pneumothorax cases in our study imply that the pneu-
mothorax size may influence the detection of pneumothorax on CXR, 
particularly by inexperienced observers.

In a study that investigated the ability of final-year medical students 
to interpret conventional CXRs with several abnormal findings, the 
overall level of certainty about diagnoses was found to be low: 25% 
of pneumothorax diagnoses (10). In our study, although the differ-
ence was not significant, the overall level of confidence was high: 
76.6% and 71.8% for residents and interns, respectively. The level 
of confidence for correctly diagnosed cases was higher than that of 
missed cases for both residents and interns.

The diagnosis of pneumothorax on CXR is usually straightforward 
with the radiographic hallmarks, including displacement of the pleu-
ral line and absence of distal lung markings between the edge of 
the pleura and the chest (16). In our study, these two characteristic 
findings were considered the most helpful findings for diagnosing 
pneumothorax by 70% and 70.8% of the interns and residents, re-
spectively.
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Future research in this area should focus on whether training of ob-
servers helps to improve competency in diagnosing pneumothorax 
on CXR. This could be investigated by determining their diagnostic 
accuracy rates at the start of the study (baseline data), subsequently 
training one group in the diagnosis of pneumothorax on CXR and 
keeping a control group without training. After a period of time, the 
observers could be re-evaluated to determine whether training en-
hanced their diagnostic accuracy rates.

Study limitations
The main limitation of the present study was the observation bias. 
The difference between real clinical scenario and the prepared sce-
nario might have influenced the estimation of the observers’ ability. 
Other potential limitations were small number of observers, particu-
larly residents representing different training programs and that the 
year of training among residents was not considered.

Conclusion

The results of our study in terms of the overall accuracy rates of res-
idents and interns in pneumothorax diagnosis on CXR are compa-
rable to the previous studies in literature. However, comparison to 
another national study was not feasible due to the lack of published 
studies on this topic in Turkey. We believe that our study may serve 
as a starting point by raising the awareness on the subject and pro-
mote further studies in Turkey. By this way, the potential fields to be 
supplied should be defined and more useful conclusions should be 
drawn.
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Abstract
Aim: Pneumothorax is defined as the entry of air into the pleural space, which may cause mortal complications when delayed in diagnosis and treatment. 
The diagnosis is made on an erect posteroanterior chest X-ray that shows an edge caused by visceral pleura and absence of lung markings beyond this edge. 
These chest radiographs are initially interpreted by an emergency physician and decisions are made on the basis of this initial interpretation.

Materials and Methods: The chest radiographs of 100 patients were collected from the PACS archive. Fifty of these radiographs were reported as normal 
and 50 of them were pneumothorax. Emergency clinicians participating in the study included four emergency medicine physicians, three final year-residents 
(senior), four intermediate year residents (middle-senior), and four first-year residents (junior). Each physician interpreted 100 radiographs. The effects of 
interobserver variability and degree of pneumothorax on diagnosing pneumothorax on chest X-ray were investigated. The chest radiographs were re-inter-
preted 2 weeks later to identify intraobserver variability.

Results: The accuracy of the emergency department physicians and residents on diagnosing complete pneumothorax was 100%, intermediate pneumo-
thorax was 95.1%, and small pneumothorax was 49.7%. The rate of correct diagnosis among final-year, intermediate-year, and first-year residents was 83.3%, 
75.5%, and 62.5% of the radiographs, respectively.

Conclusion: The increase in the volume of pneumothorax rendered easy diagnosis chest radiograph. The residency year is associated with correct diagnose 
of pneumothorax especially in small pneumothorax cases.

Keywords: Pneumothorax, chest radiograph, emergency physicians, emergency residents, interpreting radiograph
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Introduction

The presence of air between the visceral and parietal pleura leaves 
is clinically defined as pneumothorax and can lead to complications 
that can result in mortality if the diagnostic-therapy process is not 
managed appropriately (1).

Chest radiographs are the first choice among imaging methods to 

diagnose pneumothorax correctly and rapidly. Diagnosis is made 

by identifying the visceral pleural line and the absence of lung pa-

renchyma distal to this line on the graph. The chest radiographs 

imaged with pneumothorax pre-diagnosis are initially evaluated by 

emergency clinicians. Due to the complexity of the emergency de-
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partment and the clinicians’ need for rapid decision-making, cases 
are often diagnosed without radiological consultation, and clinical 
management is based on these decisions. 

This study aims to quantify the emergency clinicians’ (residents’ and 
physicians’) accuracy to diagnose pneumothorax on chest radio-
graph. We aim to raise awareness to pneumothorax, which may be 
a life-threatening situation requiring emergent treatment, and im-
prove the accurate interpretation by listing the factors that will affect 
the skills and time of recognition.

Materials and Methods

The study was carried out in the Medeniyet University Goztepe Train-
ing and Research Hospital Emergency Medicine Department using 
100 chest radiographs collected from the Radiology Department’s 
archive after obtaining approval from the Medeniyet University Go-
ztepe Training and Research Hospita Ethics Committee (10.02.2015 
/2015/0007). All radiographs were examined by radiology specialists; 
one-half of the radiographs were selected from the pneumothorax 
graphs and the remaining one-half from normal lung graphs. For 
the detection of pneumothorax in chest radiography, to eliminate 
the false negative condition stated in the study titled “NEXUS Chest 
Validation of a Decision Instrument for Selective Chest Imaging in 
Blunt Trauma,” cases with computed tomography of the thorax were 
preferred (2). Thus, all pneumothorax cases that are expected to be 
evaluated and recognized in the radiographs have been confirmed 
using the “gold standard” technique.

Eleven emergency residents and 4 emergency physicians participat-
ed in the study. Emergency medicine residents who have been work-
ing in the clinic for 2 years are considered junior, while those in their 
third year were considered middle senior, and those in the fourth 
year were considered senior residents after successful completion of 
exams. Among the 11 emergency residents who participated in the 
study, 3 were seniors, 4 were middle-seniors, and 4 were juniors. The 
emergency physicians who participated in our study had been work-
ing in our clinic for 3-4 years.

The quantification of pneumothorax was determined using the Light 
formula in radiographs (Figure 1). This formula helps classify pneu-
mothorax cases into three groups: as complete (total collapse, loss of 
contact between lungs and diaphragm), moderate (50% collapse in 
the lung), and small (thin air surrounding the lung). Digital copies of 
chest radiographs that were compiled in a random order and num-
bered from 1 to 100, by de-identifying patients’ details. A folder was 
created, which contained the radiographs’ reference numbers given 
by our clinic, patients’ identification details, and the clinical diagnosis. 
Each participant evaluated 100 chest X-rays in turn, and stated in the 
evaluation form regarding the presence and absence of pneumotho-

rax. Participants were requested to re-evaluate the same X-rays in a 
different sequence after 2 weeks. We aimed to evaluate the signif-
icance of statistical data by showing intraobserver variability using 
this method. All participants were informed that the radiographs 
were taken with a pneumothorax pre-diagnosis prior to evaluations. 
Also, the length of employment for each emergency resident and 
physicians was recorded before each evaluation.

After the evaluation forms were collected, the accuracy of the an-
swers were assessed. The number of radiographs that were diag-
nosed correctly as normal, small pneumothorax suspicion, moderate 
pneumothorax, and complete pneumothorax were recorded. In ad-
dition, the number of radiographs considered by the participants as 
“pneumothorax” situation, “normal,” and “not sure” were recorded for 
each clinician. Hence, the factors that might affect the recognition 
of pneumothorax by emergency clinicians, the effect of their clini-
cal experience, and the amount of pneumothorax were aimed to be 
measured.

Statistical analysis
The data were analyzed using Mann-Whitney U, Wilcoxon and Chi-
square tests by the Statistical Package for Social Sciences (SPSS Inc.; 
Chicago, IL, USA) software, version 16.0.

Results

A total of 15 emergency clinicians participated in the study with 11 
residents and four physicians. According to the Light formula, 26 
were small pneumothorax, 15 were moderate pneumothorax, and 9 
were complete pneumothorax of the 50 pneumothorax radiographs 
among the 100 chest radiographs evaluated.

The rate of pneumothorax defined correctly at the initial evaluation 
was 72.4% and misidentified pneumothorax was 20.1%; the rate of 
pneumothorax correctly identified after 2 weeks was 72.8%, and the 
rate of misidentified pneumothorax was 18.8%. There was no signif-
icant difference between the two trials in terms of the correct diag-
nosis of pneumothorax (X2=0.762; p>0.05). The rate of normal radio-
graphs correctly diagnosed at initial evaluation was 82.5%, the rate 
of normal radiographs thought to be pneumothorax was 4.8%, and 
the rate of unsure normal radiography was 12.7%. The rate of nor-
mal radiographs correctly diagnosed after 2 weeks was 82.0%, the 
rate of normal radiographs thought to be pneumothorax was 5.1%, 
and the rate of unsure normal radiographs was 12.9%. There was no 
significant difference between the two trials in terms of recognizing 
healthy people (X2=0.088; p>0.05).

As a result of the evaluation of the radiographs, pneumothorax size 
was found to be significantly effective in defining pneumothorax cor-
rectly (X2=209.86; p<0.05; Table 1).

Among the emergency residents, the rate of correct diagnosis of 
pneumothorax was 72.9%, wrong diagnosis was 18.4%, and unsure 
radiographs was 8.4%; among the emergency physicians, the rate of 
correct diagnosis of pneumothorax was 71.0%, wrong diagnosis of 
pneumothorax was 24.0%, and unsure radiographs was 5%. It was 
found that being a resident or a physician in terms of defining pneu-
mothorax was not significantly effective (X2=4.322; p>0.05). 
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Figure 1. Calculation of percentage of pneumothorax using the light 
formula



It was determined that being a resident or a physician is significant in 
terms of defining normal graphs correctly (X2=15.556, p<0.05; Table 2).

The rate of correct diagnosis of pneumothorax was 83.3%, 75.5%, and 
62.5% among senior, middle, and junior residents, respectively. In the 
first trial, the experience of the residents was found to have a signifi-
cant effect on the correct diagnosis of the pneumothorax (X2=20.702, 
p<0.05). As the experience of residents decreased, the rate of cor-
rect recognition of pneumothorax also decreased, and similarly, the 
rate of misdiagnosis of pneumothorax increased. The rates of correct 
diagnosis of small pneumothorax and misdiagnosis was 69.2% and 
23.1%; 54.8% and 33.7%, and 34.6% and 41.3% among senior, middle 
senior, and junior residents, respectively. The experience of the resi-
dents was found to have a significant effect on the correct diagnosis 
of the small pneumothorax (X2=24.442; p<0.05; Table 3).

Discussion

Despite all the improvements in radiological imaging, chest radio-
graphs are still the first imaging method used in many pathologies 
because of their rapid results (3). The radiographs taken are often 
initially evaluated by the clinician, especially in emergency depart-

ments, where clinicians’ own experience and skills play a major role. 
Emergency clinicians plan the treatment on their assessment with-
out having the opportunity to interact with the radiology specialists 
in life-threatening and urgent situations. Due to this common situa-
tion, several studies have been carried out to compare the emergen-
cy medical team’s success on evaluating radiographs with radiolo-
gists (4-13). In these studies, it is often said that clinicians in different 
specialties evaluate radiographs not as adequately as radiologists.

In a study conducted by Brunswick et al. (6) in 1996, the diagnos-
tic inconsistency between radiologists and emergency physicians 
was found to range from 0.3% to 3%, and the treatment modality 
resulting from this incompatibility was ranged from 0.06% to 0.3%. Al 
Aseri (12) reported that 66% of the emergency reports of chest radio-
graphs were in agreement with those of radiologists. Petinaux et al. 
(13) reviewed the radiology discrepancies of emergency department 
radiograph interpretations and performed the largest study with 
151693 radiographs during a 9-year study period. They reported that 
85 of 5308 discrepancies required emergent change in medical man-
agement and 24 of the cases were pneumothoraxes.

In our study, the abilities of emergency medical residents and physi-
cians were evaluated using radiographs reported by radiologists. The 
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Size	 n	 Correct (%)	 Incorrect (%)	 Unsure (%)	 X2	 p 

Small	 390	 49.7	 36.9	 13.3	 15	 0.000

Moderate	 225	 95.1	 3.1	 1.8	 1.9	

Complete	 135	 100.0	 0.0	 0.0	 7*	

*Linear by Linear Association

Table 1. Chi-squared test analysis of the comparison of pneumothorax diagnosis depends on the pneumothorax size

Title	 n	 Correct	 Incorrect (%)	 Unsure (%)	 X2	 p 

Resident	 550	 79.3	 5.5	 15.3	 15.5	 0.000

Physician	 200	 91.5	 3.0	 5.5	 56	  0

Table 2. Chi-squared test analysis of the comparison between residents and physicians diagnosing normal graphs

Size	 Title	 n 	 Correct	 Incorrect	 Unsure	 X2	 p 

Small	 Senior	 78	 69.2	 23.1	 7.7	 24.442	 0.000

	 Middle	 104	 54.8	 33.7	 11.5		

	 Senior						    

	 Junior	 104	 34.6	 41.3	 24.0		

Moderate	 Senior	 45	 97.8	 2.2	 0.0	 5.640	 0.228

	 Middle	 60	 96.7	 1.7	 1.7		

	 Senior						    

	 Junior	 60	 88.3	 8.3	 3.3		

Complete	 Senior	 27	 100.0	 0.0	 0.0	 -	 -

	 Middle	 36	 100.0	 0.0	 0.0		

	 Senior						    

	 Junior	 36	 100.0	 0.0	 0.0

Table 3. Chi-squared test analysis of size-based comparison of diagnosing pneumothorax between residents and physicians 



cases of complete pneumothorax requiring immediate intervention 
were identified by all of the participants, and there was no disruption 
in the treatment plan.

Significant pathologic findings can be detected by all clinicians re-
gardless of clinical experience and skill, and the assessments made 
with these pathologic findings may not reveal differences between 
observers. In this study, the large pneumothorax cases observed 
in the radiographs were detected by all the observers. Pathologies 
that are more challenging to detect could reveal the skill diversity 
among the participants from the same class (4). In this study, most 
of the pathologic radiographs were “small pneumothorax” cases. The 
difference between the senior resident, middle resident, and junior 
resident was statistically significant, although there was no signif-
icant difference in finding small pneumothorax cases when all the 
residents and physicians were compared. The increase of the ability 
of evaluating chest radiographs among emergency physicians sup-
ports the view that radiography evaluation skills are gained during 
emergency residency training.

Our study showed that there may be differences in achieving accurate 
diagnosis within the emergency room clinicians, but that there is no 
missing case in life-threatening situations, such as complete pneumo-
thorax. However, since statistically significant differences were found 
in the diagnosis of small pneumothorax radiographs, all radiographs 
in the emergency departments should be evaluated not only by resi-
dents but also by physicians with sufficient clinical experience.

Study limitations
Participants in the study were selected from a single center. The high-
er the number of participants in the subgroups adjusted for each 
class indicates a higher level of significance of the data. The only pa-
thology in the radiographs was pneumothorax. Participants evaluat-
ed the graphs in an environment isolated from emergency services. 
The data of the evaluation done beside the patient and in emergency 
room conditions could be more meaningful.

Conclusion

In future studies more radiographs with different pathologies can be 
shown to the emergency physicians and residents to quantify the 
ability of radiographic evaluation in other mortal situations.
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Abstract
Aim: The aim of this study was to investigate whether the Quebec Shoulder Dislocation Rule (QSDR) is valid in Turkish patient population.

Materials and Methods: Adult patients with an anterior shoulder dislocation were enrolled in this study. Patients with a severe head injury, multiple trauma, 
and drug or alcohol intoxication were excluded. All patients were classified according to the associated fracture status. Patients with fracture dislocation 
were classified as “case” group (group 1) and patients with isolated dislocation were included to the “control” group (group 2). Group 1 and 2 patients were 
statistically compared in terms of risk factors defined by QSDR. Diagnostic performance of this decision tool in predicting a clinically significant fracture was 
studied. Sensitivity, specificity, positive predictive value, and negative predictive value were calculated.

Results: A total of 248 patients were included in the study. Fracture dislocation was detected in 63 (25.40%) patients (group 1), and no complicated dislocation 
was detected in 185 (74.59%) patients (group 2). Statistically significant difference was found between groups 1 and 2 in terms of risk factors defined by the 
QSDR. Sensitivity, specificity, and positive and negative predictive values of the Quebec rule were detected as 100%, 33.51%, 33.87%, and 98.41%, respectively.

Conclusion: Our study suggests that QSDR is a useful decision tool to estimate which patient has fracture dislocation of the shoulder in Turkish population. 
We think that if a shoulder dislocation patient is “Quebec–,” pre-reduction X-ray could be safely omitted.
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Introduction 

Shoulder is the most frequently dislocated joint seen in the emergen-
cy department (ED) (1). Approximately 2% of the general population 
and 7% of the young athletes suffer from this type of injury (2). The 
most common direction of dislocation is anterior, and it might be 
complicated by the fracture of the greater tuberosity (up to 25%) or 
fractures at other sites of the shoulder girdle (1, 3, 4). If a displaced 
fracture is associated with shoulder dislocation, surgical fixation may 
be required in addition to the joint reduction (5).

It was reported that emergency physicians were 98% to 100% 
accurate in their clinical diagnosis of a shoulder dislocation (6). 
Clinical assessment may be sufficient for the diagnosis of shoulder 
dislocation in the absence of concern for concomitant fracture. For 
this reason, multiple studies have questioned the utility of pre-re-
duction radiographs in shoulder dislocation patients (5-7). Omis-
sion of pre-reduction films would decrease the cost and length of 
hospital stay and prevent muscle spasm that may inhibit the re-
duction process (8). Although most shoulder dislocations can be 
safely reduced in the ED, a coexisting fracture may prevent the 
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emergency physician from reducing the dislocation and require 
orthopedic consultation (9).

The Quebec Shoulder Dislocation Rule (QSDR) is a clinical decision 
rule to allow selective use of pre-reduction radiography in shoulder 
dislocation (5). According to QSDR, factors likely to predict a clinical-
ly significant associated fracture include patient’s age older than 40 
y, first-time dislocation, and high-energy injury mechanism (fall from 
more than one flight of stair, motor vehicle accident, fight/assault) (5). 
If a patient has these clinical risk factors, pre-reduction X-ray should be 
ordered because of the high probability of clinically significant associ-
ated fracture (5, 9). However, successful validation studies are required 
for wider adoption of this decision rule (10). For this reason, the prima-
ry aim of this study was to investigate the validity of clinical risk factors 
defined by QSDR in the Turkish patient population. Our hypothesis 
was that QSDR is a useful and reliable decision tool to predict which 
patient has shoulder fracture dislocation in EDs of our country. 

Materials and Methods 

This is a retrospective, observational, case-control study approved 
by ethics committee of Balikesir University, School of Medicine. Adult 
patients (older than 18 y) who presented to the ED of Balikesir-Edre-
mit State Hospital between January 2013 and September 2015 with 
an anterior shoulder dislocation were identified from ED databases. 
Patients with a severe head injury (initial Glasgow Coma Scale Score 
≤13), multiple trauma, and drug or alcohol intoxication were exclud-
ed. Patients were also excluded if the mechanism of injury could not 
be ascertained. None of the patients were professional athletes. If a 
patient had more than one episode of dislocation during the study 
period, only the first episode was included. All patients had both of 
the pre- and post-reduction X-rays. 

First, all anterior-posterior pre-reduction films were evaluated by 
authors and all patients were classified according to the associat-

ed fracture status. During the assessment of pre-reduction X-rays, 
researchers did not know whether the patient had a clinical risk 
factor defined by QSDR. Fracture dislocation was defined as a frac-
ture associated with an anterior glenohumeral dislocation in which 
special care was needed during reduction to prevent distraction 
of minimally displaced segments or in which surgical fixation was 
needed. Noncomplicated dislocation was defined as the absence 
of fracture or the presence of a benign Hill-Sachs lesion. Patients 
with fracture dislocation were classified as “case” group (group 1), 
and patients with isolated dislocation were included to the “control” 
group (group 2). 

Primary variables of our study were patient’s age, whether the dislo-
cation is first episode, and injury mechanism (risk factors defined by 
QSDR). The injury mechanism was divided into eight categories: (1) 
Fall from a distance less than or equal to the patient’s own height, (2) 
Fall from more than the patient’s own height and less than one flight 
of stairs, (3) Fall from more than one flight of stairs, (4) Sport activities 
involving physical contact (e.g., soccer), (5) Sport activities involving 
speed (e.g., skiing), (6) Fight/assault, (7) Motor vehicle crash, and (8) 
Atraumatic mechanism. Fall from more than one flight of stairs, mo-
tor vehicle crash, and fight/assault were considered as high-energy 
injury mechanisms according to the QSDR. Group 1 and 2 patients 
were statistically compared in terms of these variables. Pearson chi-
square test was used for statistical analysis, and logistic regression 
model was created for all risk factors.

Finally, patients with at least one of these risk factors considered 
as “Quebec+” and patients with no risk factor were grouped as 
“Quebec–.” Diagnostic performance of QSDR in predicting a clini-
cally significant fracture was studied. Sensitivity, specificity, positive 
predictive value (PPV), and negative predictive value (NPV) were 
calculated.

Results 

Of the 248 patients were included in this study, 164 (66.12%) were 
men and 84 (33.87%) were women. The mean age was 45.54 y (range, 
17-100 y). Of the 248, 123 (49.59%) patients were younger than 40 y 
and 125 (50.40%) patients were 40 y or older. First-time dislocation 
was established in 166 (66.93%) patients and recurrent dislocation 
in 82 (33.06%) patients. Injury mechanism was a fall from patient’s 
own height or less (mechanism 1) in 116 (46.77%) patients, a fall from 
more than own height but less than 1 flight of stairs (mechanism 2) 
in 20 (8.06%) patients, a fall from 1 flight of stairs or more (mech-
anism 3) in 36 (14.51%) patients, a sport activity involving physical 
contact (soccer) (mechanism 4) in 10 (4.03%) patients, a sport activity 
involving speed (mechanism 5) in 1 (0.40%) patient, a fight/assault 
injury (mechanism 6) in 3 (1.20%) patients, a motor vehicle collision 
(mechanism 7) in 13 (5.24%) patients, and an atraumatic mechanism 
(mechanism 8) in 50 (20.16%) patients.

Fracture dislocation was detected in 63 (25.40%) patients (group 1), 
and noncomplicated dislocation was detected in 185 (74.59%) pa-
tients (group 2). We found an overall incidence of fractures in patients 
with dislocations of 25.40%. All of the group 1 patients had first-time 
dislocation. Statistically significant difference was found between 
groups 1 and 2 in terms of risk factors defined by QSDR (Table 1, 2).
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Table 1. Comparison of groups in terms of risk factors of QSDR

Risk 	 Group 1,	 Group 2, 
factor	 n (%)	 n (%)	 p

Age ≥40	 43 (68.25)	 82 (44.32)	 0.003

First time dislocation	 63 (100)	 103 (55.68)	 <0.001

High Energy Mechanism 	 40 (63.49)	 12 (6.48)	 <0.001 
(fall >1 flight of stair,  
MVC, fight/assault)

QSDR: Quebec Shoulder Dislocation Rule; MVC: Motor Vehicle Collision

Table 2. Logistic regression model of risk factors

Risk 	 Group 1,	 Group 2, 
factor	 n (%)	 n (%)	 p

Age ≥40	 0.003	 1.032	 1.011-1.055

First time dislocation	 <0.001	 31.982	 7.051-139.675

High energy mechanism  
(fall >1 flight of stair, MVC,  
fight/assault)	 <0.001	 39.123	  12.871-118.923

CI: confident Interval; MVC: Motor Vehicle Collision



Table 3 presents the diagnostic performance of the QSDR using any 
of the three risk factors for the detection of clinically important asso-
ciated fracture. It was detected that if the QSDR was used in our ED, 
the pre-reduction X-ray reduction rate would be 25% without miss-
ing of any associated fracture.

Discussion 

We detected statistically significant differences between group 1 
(fracture dislocation) and group 2 (isolated dislocation) patients in 
terms of clinical risk factors defined by QSDR. Diagnostic perfor-
mance of the QSDR in our patient population was similar to the pre-
viously reported studies in the literature. 

One of the clinical risk factors described in QSDR is patient’s age, and 
Emond et al. (5), in their original article, reported a five-fold increase 
in the probability of clinically important fracture associated with 
shoulder dislocation in patients aged 40 y or older. Recently, Orloski 
et al. (11) found that patients in the second to third decades of life are 
unlikely to have fracture dislocation, and they suggested that pre-re-
duction X-ray may be safely omitted in these patients. In our study, 
we found that if the patient was 40 y or older, the risk of associated 
fracture increased 1.032-fold. 

First episode of dislocation represents an important risk factor for an 
associated fracture (9). Hendey (6) reported low risk of fracture dislo-
cation in patients with previous shoulder dislocations experiencing a 
new episode. We also detected that first-time dislocation is a 31.982-
time risk factor for associated fracture. All of the patients with frac-
ture dislocation had first-time dislocation in the current study. 

The mechanism of injury remains an important predictor of fracture 
associated with a shoulder dislocation (5, 9). The study by Emond et 
al. (5) suggest that associated fracture risk is high in patients with 
high-energy traumatic dislocation (fall more than one flight of stairs, 
fight/assault, and motor vehicle accident). We determined that all pa-
tients with atraumatic mechanism had noncomplicated dislocation.

First, in 2004, sensitivity, specificity, PPV, and NPV of the QSDR were 
reported as 97.7%, 22.9%, 30.2%, and 96.6% respectively by Emond 
et al. (5). In 2009, Emond et al. (10) reported the diagnostic perfor-
mance of the QSDR with a sensitivity of 100%, a specificity of 34.2%, 
a PPV of 25.2%, and NPV of 99.2%. In our study, sensitivity, specificity, 
PPV, and NPV of the QSDR were detected as 100%, 33.51%, 33.87%, 
and 98.41%, respectively. 

Study limitations
Our study is a retrospective analysis of single-center patients, and it 
has all the inherent limitations of a retrospective study. However, cer-

tain types of bias are unique to the case–control studies. The retro-
spective nature did not permit us to clearly identify any predictive fac-
tor regarding physical examination. Also, we only addressed the issue 
of whether a clinically important fracture was present, not whether 
physicians could clinically identify a glenohumeral dislocation.

Conclusion

Despite these limitations, our study suggests that QSDR is a prac-
tical and functional decision tool to predict an associated clinically 
important fracture in our shoulder dislocation patient population. 
Using QSDR, Emergency Physician (EPs) will be more efficient in de-
tecting shoulder fracture dislocation, and this can lead to a more 
rational use of pre-reduction X-ray in the ED without affecting pa-
tient safety.
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Abstract
Aim: Metabolic acidosis is the most serious complication of methanol intoxication, which needs urgent treatment. The aim of this study was to investigate 
effects of “Trometamol; Tris-hydroxymethylaminomethane” (THAM) and “Sodium Bicarbonate” (NaHCO3) treatments on mortality and survival time in rats 
with metabolic acidosis induced by intragastric-administered methanol.

Materials and Methods: In 21 rats, a cannula was inserted in the right common carotid artery; the esophagus of each rat was penetrated with a branul. 
Baseline arterial blood gas samples were taken, and a 6 g/kg dose of methanol was injected into the cannula in the esophagus. The rats with confirmed 
acidosis were separated into three groups as “THAM,” “NaHCO3,” and “control” for the treatments. The control group received no medication, and the THAM 
and NaHCO3 groups were administered corresponding treatments intravenously. 

Results: A statistically significant difference was determined between the survival times of the THAM and NaHCO3 groups (p=0.036) and the THAM and 
control groups (p=0.002). 

Conclusion: The results of this study support the use of THAM, which is a biological, low-toxicity, inert amino alcohol, instead of NaHCO3 in the treatment of 
metabolic acidosis induced by intragastric methanol intoxication.
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Introduction

Methanol is a clear colorless alcohol obtained by the distillation of 

wood and has a smell and taste similar to ethanol. It is highly toxic 

by absorption through the skin, inhalation, or ingestion. Normally, it 

is used only in industry. However, when ingested accidentally or for 

suicide, it may cause methanol intoxication with high mortality rates 

(1, 2). Following the uptake, methanol is rapidly metabolized to form-

aldehyde in the liver, and the formaldehyde is converted to the toxic 

metabolite, formic acid, which causes serious complications (3). The 
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most serious complication of methanol intoxication is metabolic aci-
dosis; moreover, cardiovascular instability, ocular toxicity resulting in 
blindness, and death may also occur (2). The prognosis of methanol 
intoxication correlates with the degree of metabolic acidosis, with 
more severe acidosis conferring a poorer prognosis (4, 5).

In metabolic acidosis caused by methanol intake, particularly when 
pH drops below 7.2, myocardial contractions are suppressed and seri-
ous arrhythmias may be observed (6, 7). Yanturali et al. (8) reported a 
case of metabolic acidosis after hydrochloric acid intake in which the 
patient developed acute myocardial infarction; Sodium Bicarbonate 
(NaHCO3) was used to treat metabolic acidosis, but the patient died. 
The authors claimed that if acidosis could be treated effectively, there 
would be a better prognosis. The treatment of metabolic acidosis is 
based on the control of the underlying pathophysiological process 
and the reversal of organ dysfunction. Despite a lack of data on the 
effect of NaHCO3 therapy, many emergency physicians attempt to al-
kalinize blood with intravenous (IV) NaHCO3 administration as part of 
metabolic acidosis treatment. However, benefits of NaHCO3 admin-
istration in metabolic acidosis of sepsis are controversial in clinical 
practice. In addition, alkali therapy with NaHCO3 has specific side ef-
fects, such as hypernatremia, hyperosmolality, and volume overload 
(4, 9, 10). Therefore, effective drugs to correct acidosis are required.

Tris-hydroxymethylaminomethane (THAM) is a biologically inert ami-
no alcohol of low toxicity, which has the ability to buffer carbon di-
oxide and acids in vitro and in vivo. At 37°C, a weak base with a pK of 
7.8 has been proposed as an alternative alkalinizing agent. THAM is 
a proton acceptor (11) that can bind both carbon dioxide and meta-
bolic acid, and due to its favorable buffer properties, THAM has been 
propagated as an effective alkalinizing agent in either respiratory or 
metabolic acidosis (3, 5, 12).

In vivo, THAM completes the buffering capacity of blood bicarbon-
ate system, accepts proton, generates bicarbonate, and reduces the 
partial pressure of carbon dioxide in arterial blood. Unlike bicarbon-
ate, it does not need open circulatory systems to reveal the effects 
of carbon dioxide elimination during buffering. THAM may show the 
buffering effect both in half-open and closed circulatory systems. 
Buffering power continues during states of hyperthermia. THAM can 
improve organ functions by rapidly correcting blood pH and main-
taining acid–base balance in a state of acidemia, which has the po-
tential to create organ dysfunction due to metabolic acid accumula-
tion or carbon dioxide retention (13). It is used to correct hypercapnia 
in the treatment of respiratory failure. In addition, renal and diabetic 
acidosis, salicylate and barbiturate intoxication, and cerebral trauma 
associated with increased intracranial pressure are other indication 
areas where it can be used (11).

However, to the best of our knowledge, there are no studies in the 
literature comparing effects of NaHCO3 and THAM in metabolic aci-
dosis induced by methanol intoxication. Because of the lack of data 
on the use of THAM in life-threatening metabolic acidosis, this study 
aimed to evaluate the in vivo effect of NaHCO3 and THAM treatments 
on rats with metabolic acidosis.

In this study, short-term effects of IV THAM and NaHCO3 treatments 
on mortality and survival time were investigated in an experimental 

rat model of metabolic acidosis induced by intragastric-administered 
methanol.

Materials and Methods

The research was conducted at the Dokuz Eylul University Faculty 
of Medicine Multidisciplinary Experimental Animal Laboratory. The 
study was approved by the Dokuz Eylul University Faculty of Medi-
cine Experimental Animal Research Ethics Committee (Ethics Com-
mittee approval: protocol no., 71/2013; dated August 14, 2013).

Study design
In previous studies on methanol intoxication, effects of methanol and 
its toxic metabolite formic acid on Wistar albino rats were observed. 
Toxic methanol levels were detected in the blood of the rats 30 min 
after methanol administration. It reached its peak level after 60 min 
and began decreasing after the 120 min (14). With reference to this, 
in our study, arterial blood gas samples were taken from the rats 30 
min after methanol administration to check for the development of 
metabolic acidosis. Acidosis developed in all the rats in each group. 
Medication was given to each rat according to its group. Sixty min 
after methanol administration, arterial blood gas samples were taken 
again to observe the response to the metabolic acidosis treatment. 
The response to the treatment was evaluated. Rats were observed for 
a two-hour period after methanol administration, and the number of 
minutes each rat in each group survived and the number of rats that 
survived the intoxication were recorded.

A total of 21 male Wistar Albino rats, each weighing 200-210 g, were 
obtained from the Dokuz Eylul University Faculty of Medicine Multi-
disciplinary Experimental Animal Laboratory, Izmir, Turkey. Through-
out the study, the animals were housed in standard laboratory con-
ditions (12-h light and dark cycle, 20°C-22°C room temperatures, and 
50%-60% humidity). Daily nutrition standards were provided for all 
the animals in the same way, with free access to unlimited water and 
standard rat food.

At the beginning of this study, equal numbers of rats were randomly 
assigned to each group. A cannula was inserted in the right common 
carotid artery, and the esophagus was penetrated with a branul in all 
rats. Baseline arterial blood gas samples were taken, and methanol 
was injected into the cannula in the esophagus.

During these surgical procedures, one rat from the THAM group and 
one rat from the control group died. After 30 min, arterial blood gas 
samples were taken again. The rats with acidosis confirmed by the 
arterial blood gas sample results were separated into three groups 
namely THAM, NaHCO3, and control. No medication was applied to 
the control group, and the THAM and NaHCO3 groups were treated 
with the corresponding medications administered intravenously. At 
30 min after the treatment, arterial blood gas samples were taken 
again. The rats were then observed for 60 min, the survival time of 
each rat was recorded, and the experiment was completed (14).

Anesthesia and surgical procedures
The rats were anesthetized with 50 mg/kg ketamine (Ketalar®, Pfiz-
er, Istanbul, Turkey) and 7.5 mg/kg xylazine (Xylazine Bio®, Pana-life 
Bio-Chemical, China). After 60 min, 20 mg/kg ketamine and 5 mg/kg 
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xylazine were intraperitoneally administered for the maintenance of 
anesthesia.

After anesthesia, the tails of the rats were cleaned with 10% povi-
done-iodine (Poviiodeks®, Kimpur Drug Lab, Istanbul, Turkey), and 
the dorsal tail veins were cannulated with a 24-G branul (B-CAT IV 
cannula; Bıçakçılar Company, Istanbul, Turkey). The neck regions 
were also wiped with 10% povidone-iodine and shaved. Blunt and 
fine dissection was applied through skin and subcutaneous incisions. 
The right common carotid artery was identified, suspended with 3/0 
silk, and cannulated. The mean arterial pressure (MAP) and heart rate 
(HR) of the rats were monitored. Following the dissection, the esoph-
agus was identified, penetrated with a 24-G branul, and the tip of the 
branul was advanced toward the stomach. The branul was fixed in-
side the esophagus with 3/0 silk at 0.1 cm distal of the insertion hole. 
A 0.3 mL blood sample was taken for measuring the baseline arterial 
blood gas values. During these surgical procedures, one rat from the 
THAM group and one rat from the NaHCO3 group died.

Intragastric methanol administration
Methanol (99.9% purity) (Galenik Pharmaceuticals and Chemicals 
Storage, Izmir) was diluted to 50% concentration with saline solution 
(NaCl 0.9%, Eczacibasi-Baxter Hospital Supply Company, Istanbul), 
and a 6 g/kg dose was intragastrically administered through the 
cannula placed in the esophagus (15). After 30 min of methanol ad-
ministration, arterial blood gas samples were taken again to evaluate 
acidosis. In literature, different cutoff levels of pH have been stated 
for the diagnosis of acidosis. In this study, a pH value of <7.29 was ac-
cepted as acidosis (16-18). Acidosis was observed in each rat. The rats 
with confirmed acidosis were randomly separated into three equal 
treatment groups namely THAM, NaHCO3, and control.

Treatment groups
THAM Group (n=6): Metabolic acidosis developed, and IV infusion 
of THAM (Tribonat™ flk, Fresinus Kabi, Norway) was administered for 
the treatment. The THAM dose was individually calculated for each 
rat using the following formula: mmol buffer=0.3(×)body weight(×)
base deficit.

NaHCO3 Group (n=7): Metabolic acidosis developed, and IV infusion 
of NaHCO3 (Sodium bicarbonate flk, Osel Lab, Istanbul) was adminis-
tered for the treatment. The NaHCO3dose was individually calculated 
for each rat using the following formula: mmol buffer=0.3(×)body 
weight(×)base deficit.

Control Group (n=6): Metabolic acidosis developed, and no treat-
ment was applied.

Evaluated parameters
Mean arterial pressure and HR were recorded using a monitor be-
fore methanol administration as a baseline and after 30 and 60 min 
of administration. A volume of 0.3 mL of arterial blood gas samples 
were taken from the right common carotid artery before methanol 
administration as a baseline and after 30 and 60 min after administra-
tion. Blood gas analysis was employed using the Irma Trupoint Blood 
Analysis System (ITC Med, USA) device. For each blood gas sample, 
the measured pH, PaCO2, PaO2, Na+, K+, and base excess (BE) values 
were recorded in data sheets.

All rats were observed for 90 min after initiating the treatment. The 
time of death was recorded in the data sheets for all dead rats. The 
study was terminated at the 90th min after the start of treatment. Rats 
that were still alive were euthanized under high-dose halothane an-
esthesia.

Statistical analysis
Data obtained was entered into SPSS for Windows version 15.0 sta-
tistics program (SPSS Inc., Chicago, Illinois, USA).  The Kolmogorov–
Smirnov test was used to analyze compliance with normal distribu-
tion. Data were stated as mean±standard deviation (mean±SD). The 
Kruskal–Wallis Test was used for the comparison of variables deter-
mined by between-group measurements, and the Mann–Whitney U 
test was applied to compare two groups. The Fisher’s Exact Test was 
used to compare categorical values between groups. The time elapsed 
until death was recorded for survival analysis. The Mann–Whitney U 
test was applied for the comparison of two groups. The Kaplan–Meier 
Survival analysis was performed, and survival curve was generated. A 
value of p<0.05 was considered statistically significant.

Results

MAP and NR
When the baseline and 30th-min MAP and HR values were compared, 
no statistically significant difference was observed between the 
study groups (Kruskal-Wallis test, p>0.05). When the 60th-min MAP 
and HR values were compared, no statistically significant difference 
was observed between the THAM and NaHCO3 groups (Mann-Whit-
ney U test, p>0.05).

Arterial blood gas values
When the baseline and 30th-min values of arterial blood PaO2, PaCO2, 
Na+, K+, and BE were compared, no statistically significant differ-
ence was observed between the study groups (Kruskal–Wallis test, 
p>0.05). When the 60th-min values of arterial blood PaO2, PaCO2, Na+, 
K+, and BE were compared between the THAM and NaHCO3 groups, 
no statistically significant difference was observed (Mann-Whitney U 
test, p>0.05).

When the baseline and 30th-min values of arterial blood pH were 
compared, no statistically significant difference was observed be-
tween the study groups (Kruskal-Wallis test, p>0.05). When the 60th-
min values of arterial blood pH were compared between the THAM 
(pH: 7.31±0.02) and NaHCO3 (pH: 7.26±0.01) groups, the pH values 
were significantly higher in the THAM group (Mann–Whitney U test, 
p=0.02) than those in the NaHCO3 group.

Survival times
A statistically significant difference was observed between the sur-
vival times of the THAM and NaHCO3 groups (Mann-Whitney U test, 
p=0.036). A statistically significant difference was observed between 
the survival times of the THAM and control groups (Mann-Whitney 
U test, p=0.002). No statistically significant difference was observed 
between the survival times of the NaHCO3 and control groups 
(Mann-Whitney U test, p=0.828) (Table 1 and Figure 1). At the end 
of the study, six rats from the THAM group and three rats from the 
NaHCO3 group survived, whereas all six rats in the control group died 
(Table 2).
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Discussion

In the treatment of metabolic acidosis, IV NaHCO3 is widely used 
worldwide. However, the effectiveness of NaHCO3 use in acidosis is 
controversial in the literature. The correction of acidosis with NaHCO3 
administration aims to normalize extracellular and intracellular pH and 
improve outcome. However, many studies have suggested that this 
approach is overly simplistic, and the impact of NaHCO3 administra-
tion on restoring hemodynamic and improving clinical outcomes is 
unknown. Despite a lack of data on the effect of NaHCO3 treatment, 
many emergency physicians attempt to alkalinize blood with IV NaH-
CO3 administration as a part of metabolic acidosis treatment. However, 

the benefit of NaHCO3 administration in metabolic acidosis caused by 
sepsis is controversial in clinical practice. Alkali therapy with NaHCO3 
also has specific side effects for metabolic acidosis, including hyperna-
tremia, hyperosmolality, and volume overload (4, 9, 10).

In some studies, NaHCO3 has not been found to be effective for treat-
ing of lactic acidosis and ketoacidosis and has even been shown to 
increase mortality (10, 19). Main reasons for the increase in mortal-
ity are increased intracellular acidosis, decreased ionized Ca+2 level, 
and hyperosmolality. When the mechanism of action was examined, 
THAM was reported to increase HCO3 production and decreases CO2 
levels in the arterial blood. Therefore, THAM can be effectively used 
for treating metabolic acidosis (12).

Trometamol; Tris-Hydroxymethylaminomethane, which has a weak base 
with a pK of 7.8, has been proposed as an alternative alkalinizing agent. 
THAM can bind both carbon dioxide and metabolic acid, and due to its 
favorable buffer properties, THAM has been propagated as an effective 
alkalinizing agent in either respiratory or metabolic acidosis (3, 5, 12).

In the current study, short-term effects of IV THAM and NaHCO3 
treatments on mortality and survival expectancy were investigated 
and compared in an experimental rat model of metabolic acidosis 
induced by intragastric methanol. The IV THAM treatment was deter-
mined to significantly reduce mortality, improve arterial blood pH, 
and extend the survival time of rats in the first 90 min compared with 
NaHCO3 treatment in experimental metabolic acidosis induced by in-
tragastric methanol intoxication.

In principle, THAM shows a long-term buffering effect on metabolic 
acidosis by correcting intracellular acidosis (19, 20). THAM prevents 
the formation of intracellular acidosis, and this may be one of the 
main reasons for the decrease in the mortality rate among the rats.

Yanturali et al. (8) reported a case of metabolic acidosis after hydro-
chloric acid intake. The patient developed cardiac arrhythmias, hypo-
tension, and acute myocardial infarction. NaHCO3 was used for treat-
ing metabolic acidosis, but the patient died. The authors claimed that 
if acidosis could have been treated effectively, the patient would not 
have died because of myocardial infarction. It is thought that NaH-
CO3 treatment does not correct acidosis. In the findings of the cur-
rent study, there was no difference in mortality between NaHCO3 and 
control groups, which also supports this opinion.

Velissaris et al. (4) stated that routine NaHCO3 administration for the 
treatment of lactic acidosis in sepsis remains debatable. Published 
evidence suggests that NaHCO3 treatment is not beneficial in cases 
of metabolic acidosis in sepsis and may even cause harm. In a study 
of pigs, Scheiderman et al. (16) claimed that THAM treatment is effec-
tive for normalizing pH in respiratory acidosis. Moreover, Sirieix et al. 
(17) in an isolated rabbit heart model that THAM is a good buffer in 
correcting pH in acidosis, and when NaHCO3 and THAM are used in 
combination, better results are obtained for correcting pH.

Rice et al. (10) compared NaHCO3 with THAM for correcting hyper-
chloremic acidosis in their research and showed that both agents 
increased pH levels. However, in the current study, in the post-treat-
ment 60th-min blood gas analysis, a statistically significant improve-
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Figure 1. The rat with cannulated right common carotid artery (A) 
and the esophagus (B)

Table 1. Mean survival times of THAM, NaHCO3, and Control groups

	 THAM 	 NaHCO3 
	 group (n=6)	 group (n=7)	 p

Survival time (min)	 90±0	 64.5±23.8	 0.036

	 NaHCO3 group 	 Control group 
	 (n=7)	 (n=6)	

Survival time (min)	 64.5±23.8	 50.17±5.3	 0.828

	 THAM group	 Control group 
	 (n=6)	 (n=6)	

Survival time (min)	 90±0	 50.17±5.3	 0.002

Min: minute; THAM: trometamol; Tris: hydroxymethylaminomethane; NaHCO3: 
sodium bicarbonate

Table 2. Distribution of dead rats in groups

	 Alive (n) (%)	 Dead (n) (%)

THAM group (n=6)	 6 (100%)	 0

NaHCO3 group (n=7)	 3 (42.86%)	 4 (57.14%)

Control group (n=6)	 0	 6 (100%)

THAM: trometamol; Tris: hydroxymethylaminomethane; NaHCO3: sodium 
bicarbonate; N: number



ment in pH levels was only determined in the THAM group. Nahas 
et al. (11) claimed that for the treatment of lactic acidosis, THAM is a 
better buffering agent than NaHCO3 on the basis of a decrease in CO2 
and an increase in HCO3.

In some studies, where THAM has been used for acidosis treatment, 
it has been claimed that CO2 exchange is deteriorated. Bar-Joseph et 
al. showed that THAM decreases blood CO2 levels significantly in their 
study, where Carbicarp, THAM, and NaHCO3 were used to correct 
metabolic acidosis, which occurred during cardiopulmonary resus-
citation in dogs (5). In the present study, after the THAM treatment, 
a moderate increase in blood CO2 level was observed. This moderate 
increase may be mostly attributed to respiratory factors as the time 
elapsed from the administration of the drug until the collection of 
the last blood gas sample. The rats were not intubated during the 
study for them to be compatible models with daily emergency de-
partment setting, where patients are not routinely intubated. The 
rats were allowed to breathe spontaneously. In future studies, this 
variable, which affects acidosis, can be ruled out by intubating the 
rats.

Methanol is converted to formaldehyde by alcohol dehydrogenase, 
and formaldehyde is converted to formic acid by aldehyde dehydro-
genase in the liver. Formic acid is the metabolite responsible for toxic-
ity and metabolic acidosis in methanol intoxication. In methanol me-
tabolism, the first step is performed by alcohol dehydrogenase, and 
this enzyme can be competitively inhibited by ethanol or fomepizole 
(Antizol®). Therefore, if these are used as an antidote in treatment, the 
formation of formic acid, which is the toxic metabolite of methanol, 
is prevented (2). In the current study, THAM was used to correct met-
abolic acidosis. THAM is a biological low-toxicity inert amino alcohol. 
Because THAM is an alcohol and has a structure similar to like etha-
nol, it could have reduced the blood methanol and formic acid levels 
of rats in this study (11). Thus, while correcting acidosis; THAM may 
also have effects on methanol metabolism. The blood methanol and 
formic acid concentrations of the rats were not evaluated because 
these were not a part of the study objectives. Therefore, whether 
THAM had this effect in this study remains unclear. Whether THAM 
could also be used as an antidote in methanol intoxication should be 
investigated in the future studies.

Study limitations
Mortality caused by methanol ingestion can be related with system-
ic, local, or both systemic and local effects. In this study, only systemic 
aspects of mortality were investigated. The local effects of ingested 
methanol on mortality can be examined in a future study.

Formic acid is the metabolite of methanol formed during methanol 
metabolism in the body and is responsible for toxicity and metabol-
ic acidosis. It is thought that the severity of the resulting acidosis is 
correlated with blood levels of formic acid, and in the early phase 
of methanol intoxication, the acidosis substantially develops due to 
formic acid (2). Therefore, methanol and formic acid levels should be 
evaluated.

In this study, rats were allowed to breathe spontaneously. In future 
studies, the rats could be intubated so that the role of respiration is 
minimized in acidosis development.

Conclusion

There are studies in the literature analyzing effects of IV NaHCO3 
and THAM treatments on correcting acidosis and mortality in vari-
ous metabolic acidosis models (hypoxic lactic acidosis, hypovolemic 
shock, tricyclic antidepressant poisoning, desipramine intoxication, 
etc.) (10, 18, 19). To the best of our knowledge, there are no studies 
of rats with metabolic acidosis induced by oral methanol intake com-
paring the effects of NaHCO3 and THAM treatments. Therefore, this 
study can be considered original research.

In this experimental rat model of metabolic acidosis induced by in-
tragastric methanol, THAM treatment significantly reduced mortality, 
improved blood pH, and extended the survival time of rats compared 
with the NaHCO3 and control treatments in the first 90 min after the 
metabolic acidosis developed. Consequently, THAM, which is a bi-
ological low-toxicity inert amino alcohol, can be considered for use 
instead of NaHCO3 treatment in methanol intoxication-induced met-
abolic acidosis. These results with additional support from further 
studies can become a novel clinical treatment approach.

Trometamol; Tris-Hydroxymethylaminomethane is a drug that 
is not available in the pharmaceutical market in Turkey. New ani-
mal and human studies using THAM treatment on the basis of this 
study, which has demonstrated that THAM is effective in metabolic 
acidosis treatment, could be officially introduced into the market in 
Turkey and could be used in the treatment of patients with meta-
bolic acidosis.
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Abstract
Aim: The aim of this study was to evaluate the tragic hoeing machine accidents that result in many limb amputations and disability.

Materials and Methods: Ten patients, who were admitted to the emergency department (ED) of Inonu University between March 2012 and September 
2016 because of hoeing machine accidents, were examined retrospectively.

Results: During the 4-year period, 10 patients were admitted to the ED because of a hoeing machine accident. All of them were male. The mean age of 
patients was 41.3 years, and one patient was a child (12 years). The accidents occured in the spring and summer season, mostly in the afternoon (90%). The 
mean of the time spent in the ED was 91.9 min, and the mean of the hospitalization period was 32.6 days. The patients had many subtotal amputations or 
open fractures. All the patients were operated on by orthopedic surgeons. Limb amputation was performed in 4 patients. None of the patients died, but 
many of them were permanently disabled.

Conclusion: Hoeing machine accidents can cause serious lower-extremity injuries. The accidents occur mainly because of the misuse of machines by farm-
ers. To prevent these accidents, farmers must use the machine according to the manufacturer’s instructions, and the patients should be admitted to well-
equipped trauma centers.

Keywords: Hoeing machine, emergency medicine, agricultural accidents, amputation
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Introduction

The agricultural sector is the second greatest source of employment 
worldwide, and more than a third of the world’s labor force is em-
ployed in it (1). In developed countries, farming activities are mostly 
performed by machines, but in developing countries, they are still 
performed manually (2). According to the International Labour Orga-
nization (ILO) statistics, 1.3 billion people are employed in the agricul-
tural sector. A considerable number of laborers are exposed to work 

accidents and develop occupational diseases with approximately 
170.000 deaths annually. The European Union Statistics Office (Eu-
rostat) have determined the agricultural sector as the second most 
dangerous sector, following the construction sector (3). Across Eu-
rope, the number of fatal accidents in the agricultural sector is higher 
than those in any other industry, except in the construction industry, 
where it is comparably high, although it continuously declines (4).
The machines and equipments used in this sector are the main cause 
of the agricultural accidents. Tractors, tillage machines and their 
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equipments, planting machines, fertilizer mixer machines, hoeing 
machines, and harvesting machines  are mainly encountered ma-
chines (5). According to some studies conducted in America, tractors 
cause 75% of the agricultural accidents and one-third of the fatal ac-
cidents in this sector (6). Similar results were seen in other studies 
(7, 8).

Hoeing machine structurally looks like an all-terrain vehicle (ATV) 
and is commonly used for farming activities in Malatya, a city in the 
east of Turkey This vehicle has 2 separate structures; the main part is 
an engine and the other part is a trailer or another agricultural equip-
ment that changes with the purpose. For example, it can be used for 
transportation of people or  loads, the expulsion of fields, planting, 
spraying activities, and removal of water from the soil after adding 
different equipments to the machine (9). Some farmers add the 
disks to the machines and form hoeing machines for digging land 
(Figure 1). These machines are used widely in Malatya region where 
the study was carried out. . Therefore, the accidents caused by these 
machines are frequent.

In the present study, we aimed to evaluate demographic parameters, 
clinical characteristics, treatments, and outcomes of hoeing machine 
accidents.

Materials and Methods

We retropectively examined the patients admitted to Inonu Universi-
ty medical school Emergency Department (ED) between March 2012 
and September 2016, with a history of injury caused by a hoeing 
machine. The study was initiated upon approval of Inonu University 
Clinical Research ethics committee (approval no: 2016/84). All data 
were recorded on standard forms and studied in detail with regard 
to the patient’s age, gender, accident time, emergency department 
(ED) admission time, the manner in which patients arrived at the ar-
rival, vital signs, types of injuries, treatment variations, waiting period 
in emergency service, hospitalization duration, and hospitalization 
department.

Statistical analysis
Data analysis was performed with the statistical software (Statisti-
cal Package for the Social Sciences for Windows, Version 16.0, SPSS 
Inc.; Chicago, IL, USA). Descriptive statistics were reported includ-
ing means±standard deviations (SD), and percentages. Percentages 
were rounded.

Results

During the period of 4 years, 10 patients were admitted to the ED 
because of hoeing machine accidents. All patients were male. The 
mean age of the patients was 41.3±21.5 years (range 12 to 67). All 
of the accidents occurred in spring and summer except one, which 
occurred in the autumn. Of these, 3 accidents occured in the morn-
ing and others in the afernoon. Seven patients were transported to 
the hospital from the accident location, and the rest of them were 
referred from the state hospital. The 3 cases (Number 3, 7, and 10) 
that were referred from the state hospital lost more time after the 
accident compared with those that directly arrived to our hospital. 
The mean of the time spent in the emergency service was 91.9±28.7 
min (range 41 to 135). The mean of the hospitalization duration was 
32.6±26.9 days (range: 5-85). Allthe patients were conscious, but 
tachycardic and hypotensive mostly because of the bleeding caused 
by vascular injuries (Table 1).
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			   Arrival	 Emergency Service	 Hosptitalization		  Manner of 
	 Age	 Gender	 Duration (min)	 Duration (min)	 Duration (days)	 Month	 Arrival

1	 28	 M	 160	 135	 69	 May	 Direct

2	 67	 M	 120	 71	 85	 April	 Direct

3	 24	 M	 186	 107	 14	 July	 Referred

4	 62	 M	 63	 41	 31	 March	 Direct

5	 63	 M	 60	 52	 30	 October	 Direct

6	 66	 M	 60	 94	 42	 March	 Direct

7	 18	 M	 240	 105	 8	 July	 Referred

8	 31	 M	 70	 100	 35	 May	 Direct

9	 12	 M	 110	 110	 5	 April	 Direct

10	 42	 M	 345	 104	 7	 June	 Referred

Min: minutes; M: male; Direct: directly from accident place; Referred: from the State hospital

Table 1. Characteristics of 10 patients admitted to emergency service

Figure 1. Hoeing machine



The patients mostly arrived to the emergency service with the part 
of the machine embedded in the limbs. We did not remove any of 
the machine parts, and this maneuver was performed in the operat-
ing room. In the emergency service, we monitored the patients for 
hemodynamics, opened 2 large bore vascular lines, and started sa-
line infusion according to Advanced Trauma Life Support (ATLS) The 
blood samples (for performing tests such as complete blood count, 
biochemistry, and blood group type) were taken and erythrocyte 
suspensions were prepared. Tetanus prophylaxis was done and the 
first dose of antibiotics (cefazolin, ornidazole, gentamicin) was ad-
ministered. At the same time, the removal of soil and dirt was done 
and irrigation was lightly performed.

The patients generally had developed injuries in both lower extremi-
ties. One patient (Number 2) had total femoral amputation, and 2 pa-
tients (Number 1 and 4) had subtotal femoral amputation. The others 
mostly suffered from open fractures and crush injuries. All the patients 
were referred to the orthopedics department and hospitalized for sur-
gery. In the operating room, first, the machine parts were removed. 
The open reduction internal fixation procedure was done for fractures. 
Amputations were performed in 4 patients (Number 1, 2, 4, and 7). The 
vascular surgeon managed the arterial and venous damages with or-
thopedics. The cutanous and subcutanous tissues were repaired regu-
larly. After the surgery, the patients were hospitalized in the intensive 
care unit. They were referred to the orthopedic service following extu-
bation and after becoming stable hemodynamically. In the orthopedic 
service, they were followed up, wounds were routinely dressed, and 
received suitable medications. Some of the patients needed another 
operation and the surgery performed afterwards. None of the patients 
died, and all of them were discharged from the hospital, but unfortu-
nately most of them remained disabled (Table 2).

Discussion

We determined that the hoeing machine accidents are a definite 
reason of morbidity because of the high number of lower-ex-
tremity amputations and a long convalescent period. In this 
study, 4 patients were subjected to leg amputations, and the rest 
of them had long recovery periods and also expectedly long ab-
sence from work. None of the patients lost their lives. In similar 
studies about the agricultural accidents, extremity injuries and 
substantial amount of amputations were also seen (4, 10, 11). In 
the present study, we found that the farmers misused the man-
ual gas pedal of their hoeing machines while they were digging 
the land. Normally, the machine moves and digs the land after 
the gas pedal is compressed by the farmer. If the farmer wants to 
stop, they apply the pedal, and the machine immediately stops 
at that point. But in  Malatya region, farmers tie the pedal by a 
rope to work nonstop for a long time, and with less fatigue of 
hands. If the farmer falls accidentally, the disks of machine catch 
and pull in the farmer’s feet. After that, the disks start to grind 
the legs, and this goes on until somebody comes and stops the 
machine by cutting the rope or in some other way. Therefore, 
we see numerous tragic lower-extremity injuries caused by these 
accidents.

In the present study, nearly all the cases (90%) had lower-extrem-
ity open fractures. According to literature, these fractures can be 
accurately assessed in the operating room. Wide-spectrum antibi-
otics administration, tetanus prophlaxis, and irrigation should be 
performed in the emergency room promptly, because of a high risk 
of infection (12, 13). We irrigated the wounds, started the antibiot-
ic therapy in the emergency service, and then sent the patients to 
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Lesion 		  Operation

1	 Left femur subtotal amputation and right femur open fracture	 ICU	 Left leg amputation

		  Orthopedics	 Right leg open reduction internal fixation

2	 Right femur total amputation and left femur open fracture	 ICU	 Right leg amputation

		  Orthopedics	 Left open reduction internal fixation

3	 Right tibia- fibula open fracture	 Orthopedics	 Open reduction internal fixation

4	 Right femur subtotal amputation and left foot crush injury	 ICU	 Right leg amputation

		  Orthopedics	

5	 Bilateral tibia-fibula open fracture	 ICU	 Open reduction internal fixation

		  Orthopedics	

6	 Right tibia-fibula open fracture	 Orthopedics	 Open reduction internal fixation

7	 Left tibia-fibula open fracture	 Orthopedics	 Left leg amputation

8	 Right tibia-fibula open fracture	 Orthopedics	 Open reduction internal fixation 

9	 Right tibia-fibula open fracture and left femur fracture	 Orthopedics	 Open reduction internal fixation

10	 Rightfoot open fracture	 Orthopedics	 Open reduction internal fixation

ICU: intensive care unit

Table 2. Clinical characteristics and operations of patients



the operating room without delay. The surgeons reevaluated the 
fractures, irrigated the wound suitably, and removed the foreign 
materials. The fractures were then reducted and fixated properly. 
The surgery was performed after the closure of subcutaneous and 
cutanous tissue.

We determined the latest follow-up time in the ED as 135 min, the 
earliest as 41 min, and the average for all cases as 91.9 min. Addi-
tionally, the longest hospitalization time was 85 days, the shortest 
time was 5 days, and the average of all cases was 32.6 days. In a 
similar study (9), the follow-up time in ED was 366 min, and the 
hospitalization period was 13.2 days. In another study (14), the 
hospitalization period was 17.1 days. We had a shorter follow-up 
time in the ED than that in similar studies, because our hospital is 
a trauma center which has a respectable and experienced team. 
The average hospitalization period of our patients was longer be-
cause of the numerous open fractures and the necessity of repeat-
ed surgery.

The average age of the patients in our study was 41.3 years. An En-
gland-based study about the agricultural accidents showed that 
the age groups of 25-35 and 35-45 years were the most exposed 
to accidents (15). In an Austrian study, it was seen that 67% of pa-
tients were older than 40 years (4). Akdur et al. (10) found the av-
erage age to be 35.8 years. In our study, half of the patients were 
over 40 years. Additionally, a patient (Number 9) was a 12-year-old 
child. According to ILO statistics, the highest rate of child labor 
(59%) is seen in the agricultural sector (16). The farming activities 
are done with contribution from all family members. Therefore, 
child labor in the agricultural sector will continue to be an import-
ant global problem.

The accidents predominantly occurred in spring and summer and 
70% of the accidents occured in the afternoon. The results of the oth-
er studies regarding the agricultural accidents agree with ours (4, 9, 
14). There is no specific working time for farming activities, and fae-
mers work from sunrise to sunset. 

They get exhausted by afternoon, so most of the accidents oc-
cur during that time. All the casualties arrived to our hospital by 
emergency medical service The patients who were referred to 
other hospitals and then to our hospital, lost a lot of time. All the 
cases were hospitalized in the orthopedics service and operated 
properly.

Study limitations
The main limitation of the study was an insufficient number of 
patients. If the study is repeated with a higher number of pa-
tients and prospectively, more comprehensive conclusions can be 
drawn.

Conclusion

Hoeing machine accidents do not result in death. But they fre-
qently cause disability because of injuries in the extremeties and 
a substantial number of amputations. The main cause of these ac-
cidents is an inappropriate use of machines, so the farmers should 

be educated about the machine usage according to manufactur-
er’s instructions. Additionally, the victims of these accidents must 
be transferred to well-equipped hospitals to avoid losingtime. 
Thus, the number of these tragic accidents and their effectscan 
be minimized.
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Abstract
Erythrodermic psoriasis or erythroderma is a life-threatening, generalized exfoliative dermatitis involving majority of the body surface. A detailed evaluation 
is required for the identification of its underlying cause to successfully treat and prevent its relapse. We present a case of erythroderma in our local setting 
and review this disease in terms of the importance of immediate diagnosis and therapy for improved patient survival.
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Introduction

Erythrodermic psoriasis/erythroderma is a severe variant of psoria-
sis, which poses a life-threatening risk to the patient and a treatment 
challenge to the physician. It tends to involve approximately 90% of 
the body surface, giving rise to erythema and scaling. Uncontrolled 
flares of the disease can lead to superimposed infections involving 
the skin areas already afflicted with the condition. There is a paucity 
of relevant information regarding this condition for an emergency 
physician; therefore, we present a case of erythroderma with super-
imposed fungal skin infection encountered by us in the emergency 
department.

Case Presentation

A 62-year-old man presented to the emergency department with the 
complaint of acute eruption of fiery red skin lesions with intense pain 
and itching. He was a known case of asthma, hypothyroidism, and 

psoriasis (disease in remission). Approximately 2 weeks prior to this 
presentation, he had been using a homeopathic medication for his 
overall general health, after which he noticed an increased erythem-
atous plaque formation occupying his arms, torso, and legs. On initial 
assessment, the patient exhibited stable vital signs. Skin examination 
revealed erythematous geographical plaques with well-defined mar-
gins and superficial skin exfoliation that was distributed along the 
flexor and extensor aspects of bilateral forearms, the anterior aspect 
of the abdomen, bilateral medial thighs, and the posterior aspect of 
his lower legs. The lesions were warm and exquisitely tender to touch 
(Figures 1, 2); furthermore, clear fluid extravasation was seen. A pro-
visional diagnosis of erythrodermic psoriasis was made. The patient 
was managed in the emergency department with intravenous fluids, 
analgesics, and a topical antihistamine lotion. His complete blood 
count and serum electrolyte levels were unremarkable as shown by 
laboratory test results. The patient was admitted to the medical ward 
and reviewed by a skin specialist the next day. Potassium hydroxide 
staining of the superficial skin scrapings demonstrated pseudo hy-
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phae formation, indicating a fungal infection. Therefore, oral anti-
fungal fluconazole was started; topical and oral steroids were used 
as well, and the patient demonstrated a significant improvement 
during the course of his stay. The patient is currently admitted and 
is on oral antifungals as well as oral and topical steroids; he is due for 
discharge with advice for follow upin dermatology clinic.

Discussion

Erythrodermic psoriasis is an autoimmune condition affecting 3% of the 
world population, and it can be life threatening (1). In general, the con-
dition is known to predominantly affect male population with a male to 
female ratio of 4:1; the mean age of the affected patients ranges from 
40 to 60 years (2). However, no study has correctly estimated the current 
status of the disease in Third World nations such as Pakistan.

Erythrodermic psoriasis can be a challenging condition to diagnose, 
especially for the emergency physicians who have a limited experi-
ence in the management of this disease. Majority of such patients 
are misdiagnosed with drug reaction, cutaneous T-cell lymphoma, 
or atopic dermatitis (as in our presented case) (3). Dermatosis (es-
tablished in a patient), like psoriasis, is the most common cause of 
erythrodermic psoriasis (4). It may also occur in relation to withdraw-
al of steroids, use of systemic or herbal medications, burns, and sys-
temic illnesses (5). The most common precipitating cause of erythro-
dermic psoriasis is withdrawal of systemic corticosteroids. Thus, the 
use of systemic corticosteroids in patients with psoriasis is avoided as 
much as possible (6).

The underlying mechanism of erythrodermic psoriasis involves T 
cells playing a central role in the pathogenesis, which includes Lang-

erhans cell activation and maturation by skin antigens, T cell activa-
tion by the mature Langerhans cells, expansion and differentiation 
of the T cells within the lymph nodes, transport of the activated T 
cells from lymph node to the skin, and the subsequent release of cy-
tokines. These cytokines are responsible for epidermal and vascular 
changes with pro-inflammatory effects (7).

Erythrodermic psoriasis causes development of erythematous patch-
es, which coalesce to form an extensive erythema and involve most 
of the skin. The skin induration progresses to attain a dull gray dis-
coloration and gives a sensation of skin tightness to the patient. A 
concomitant presence of lymphadenopathy and/or hepatospleno-
megaly should raise the suspicion of drug reaction or malignancy 
and should be accordingly investigated (5).

Figure 1. A 62-year-old male with erythrodermic psoriasis

Figure 2. Erythrodermic psoriasis demonstrated along the antero-
medial aspect of the left thigh
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The initial management of erythrodermic psoriasis includes replace-
ment of nutritional, fluid, and electrolyte depletion. Local skin care 
should be performed using application of emollients and mildly 
potent corticosteroids along with sterile dressings. Any identified 
precipitant should be avoided, and the underlying cause should be 
treated to achieve a complete cure. Secondary fungal or bacterial in-
fections are treated using recommended antifungals or antibiotics, 
respectively, tailored specifically as per local hospital guidelines. Any 
hemodynamic instability should be immediately addressed. Disease 
outcome is unpredictable and may include multiple exacerbations 
necessitating the use of systemic corticosteroids. Other medications 
such as methotrexate, acitretin (Soriatane), or cyclosporine may also 
be considered (8, 9). Skin inflammation is a predominant feature 
of erythroderma, and rapid release of tumor necrosis factor-alpha 
(TNF-α) causes the flare. Therefore, TNF-α blocking biologics such 
as etanercept, adalimumab, and infliximab that target this specific 
pathway can be considered for treatment; however, they should be 
used after a careful consideration of the associated side effects (10).

There is conflicting evidence regarding prognosis of erythroderma 
in developing nations. Common causes of death in affected patients 
are pneumonia, sepsis, and congestive heart failure. The elderly pop-
ulation is at a higher risk due to these complications; however, the 
incidence of death has substantially reduced due to early diagnosis 
and therapy (11).

Conclusion

Erythrodermic psoriasis is a rare and fatal exfoliative dermatitis, 
which should be immediately recognized and promptly treated. The 
mainstay of treatment is founded on aggressive supportive care and 
use of anti-inflammatory immunosuppressive therapy including the 
newer biologic agents.

We presented the case of a patient in whom erythroderma was likely 
triggered by the use of homeopathic medicines and was successful-
ly treated with steroids and antifungals. Our patient’s global assess-
ment and compliance with treatment was good; therefore, he had a 
favorable recovery from the condition.
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Abstract
Aortoenteric fistula (AEF) is an uncommon and emergency clinical condition of intra-abdominal bleeding. Early diagnosis can be achieved by computed to-
mography and endoscopy exploration. Surgical reconstruction is an urgent and multidisciplinary treatment and is recommended after the surgical interven-
tion. A 76-year-old man with a history of abdominal aortic aneurysm reconstruction presented to the emergency department with syncope and suspected 
upper gastrointestinal (GI) bleeding, which began approximately 30 min before. In the hospital, the patient’s condition worsened and he developed cardiac 
arrest due to massive GI bleeding. The advanced cardiopulmonary resuscitation was initiated and with suspected active aortoenteric communication, an 
urgent laparoscopy was immediately performed.

Keywords: Aorto-enteric fistula, syncope, gastrointestinal bleeding
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Introduction

The aortoenteric fistula (AEF) is a direct communication between the 
aorta and intestine (1). There are two forms of AEFs: 1) Primary, which 
usually occur due to the erosion of an abdominal aortic aneurysm 
(AAA) into the intestine and 2) Secondary, which are caused by re-
constructive procedures on the abdominal aorta (2). The incidence 
of primary AEF ranges from 0.1% to 0.8% and that of secondary from 
0.4% to 2.4% (1, 3). The mortality rate after surgical treatment of sec-
ondary AEFs is from 14% to 70% (1).

Case Presentation

In January 2017, a 76-year-old man was transported by the Emergen-
cy Medical Services to our emergency department (ED) after expe-
riencing an attested episode of syncope at home approximately 30 
min before. His past medical history included arterial hypertension, 
chronic pulmonary obstructive disease, hiatus hernia, and a gastric 
ulcer. At the beginning of 2015, he was diagnosed with Leriche’s syn-
drome and later in September 2015 he underwent a bypass aortobi-
femoral without initial complications. Furthermore, in January 2016, 
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the patient had a superficial femoral artery obstruction, and a left 
posterior tibial femoral bypass was performed. During the transfer 
to the hospital, the patient presented a self-limiting episode of he-
matemesis with fresh red blood. Upon arrival in the ED, the patient 
remained hemodynamically stable. Clinically, he complained of gen-
eral sickness, weakness, and dizziness. The primary physical examina-
tion revealed paleness of the skin and tachypnea with simultaneous 
tachycardia; however, the remaining examination was unremarkable. 
The patient was connected to continuous cardiac monitoring and a 
complete analytical test was performed. Approximately 15 minutes 
after arriving at the hospital, the patient’s condition worsened clin-
ically with intense dizziness, profuse sweating, and arterial hypo-
tension. Thereafter, the patient presented another episode of he-
matemesis together with hematochezia. Against maintained arterial 
hypotension, despite intensive fluid therapy, jugular vein access was 
obtained with associated noradrenaline perfusion in the doses of 

up to 18 mL/h, which recovered the blood pressure and the patient 
was stabilized. Due to a suspicion of active upper gastrointestinal 
(GI) bleeding, an endoscopy (Figure 1) was performed and bleeding 
was observed in the distal part of the stomach (adrenaline was in-
jected and clips were placed). After passing through the duodenum, 
a foreign body with a tubular morphology was observed (Figure 1). A 
few minutes after performing the endoscopy, the patient presented 
a new episode of hematemesis, associated with progressive wors-
ening and decreased blood pressure until cardiorespiratory arrest 
(pulseless electrical activity) was confirmed. Therefore, we initiated 
cardiopulmonary resuscitation (CPR) and proceeded to intubate 
the patient. The CPR lasted approximately 7 min until the recovery 
of the pulse, during which 3 mg of adrenaline was administered. An 
emergent laparotomy confirmed the fistula between the bypass at 
the proximal level and duodenum with a dehiscent suture at that 
level. An axillary-bifemoral bypass with Dacron was implanted. Af-
ter surgery, the patient continued to experience moderate bleeding 
through abdominal drainage in the context of coagulopathy, neces-
sitating transfusion of blood products. Early signs of hypoperfusion 
were observed in the lower right limb after surgery, as well as signs of 
rhabdomyolysis, and a conservative treatment was initiated. Howev-
er, finally, supracondylar amputation was necessary after the obser-
vation of established limb ischemia. Broad-spectrum antibiotic treat-
ment with fungus coverage was used, with good clinical response at 
the beginning. After 7 days in the intensive care unit (ICU), the clinical 
situation of the patient was complicated with acute renal failure and 
signs of sepsis. A few days later, the patient again began to experi-
ence active bleeding from the abdominal drainage (Figure 2), and his 
hemodynamic status worsened terminating in death without further 
surgical re-intervention due to the family’s wishes.

Discussion

AEF is a life-threatening and devastating cause of GI bleeding, which 
can be difficult to diagnose and treat. Although it is a clinical situa-
tion infrequently seen in daily practice, it is commonly seen as a late 
complication of aortic reconstruction due to AAA (2). AEF is divided 
into 2 types: primary AEF and secondary AEF. The primary AEF occurs 
when a large untreated aneurysm erodes into the bordering bowel. 
The third portion of the duodenum, immovable retroperitoneally to 
the descending aorta, is the most vulnerable bowel segment to this 
condition (2, 3). The development of AEF starts with ischemia and sub-
sequent necrosis of the intestinal wall because of repetitive traumatic 
pulsations of a proximate aortic aneurysm. Conditions that can albe-
it less commonly lead to primary AEF include syphilis, tuberculosis, 
mycotic infection, and collagen vascular disease, where the chronic 
inflammation leads to aortitis, erosion, and formation of the fistula. In 
the absence of treatment, the mortality scale is almost 100%. With sur-
gical intervention, survival ranges from 18% to 93%. Secondary AEF 
occurs as a complication of a previous aortic reconstructive surgery. An 
estimated 80% of secondary AEF cases affect the duodenum. As a re-
sult of perigraft infection and/or the continuous pressure on the bowel 
from aortic pulsations, fistulas are formed (2, 4). Secondary AEF is a rare 
but well-known complication after AAA repair, occurring in 0.4%-1.6% 
of cases (1, 3). The most common characteristics of primary AEFs are 
GI bleeding (64%), abdominal pain (32%), and a pulsatile abdominal 
mass (25%). These 3 clinical situations are jointly present in only 10%-
23% of patients. The patients with a secondary AEFs habitually present 
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Figure 1. Upper digestive endoscopy: the Dacron prosthesis in the 
intestinal lumen is objectified

Figure 2. CT abdominal scan with extravasation of IV contrast (1) in 
relation to active bleeding around the surgical drainage catheter



with GI bleeding (80%), sepsis (44%), abdominal pain (30%), back pain 
(15%), groin mass (12%), and abdominal pulsatile mass (6%) (2, 5). The 
diagnosis can be established based on the symptomatology and with 
the support of the following diagnostic tests: abdominal computed 
tomography (CT) with intravenous (IV) contrast, esophagogastrodu-
odenoscopy, and arteriography. The CT scan is superior because it is 
less invasive, more readily available, and more expedient than other 
tests (2). Also, the CT scan may detect abnormal communication be-
tween the aorta and the bowel, may uncover loss of continuity of the 
aneurysmal wall, and may reveal air bubbles in the aneurysm wall that 
are pathognomonic for the existence of a fistula (2). The treatment of 
AEF repair is controversial. The explanation of the infected graft and 
perforated bypass remains the gold standard. Recent studies have sug-
gested that in situ aortic reconstruction using antibiotic-impregnated 
graft, cryopreserved allograft, or autogenous vein are associated with 
fewer amputations, conduit failures, re-infections, and a lower rate of 
early and late mortalities compared to extra-anatomic bypass. Surgical 
treatment must be combined with antibiotic therapy, but no guide-
lines exist on the exact duration of treatment (4).

Conclusion

AEF is a rare but life-threatening complication occurring after en-
dovascular AAA repair that is difficult to diagnose and treat. In pa-
tients with active GI bleeding and a history of aortic reconstruction, 
the possibility of AEF must also be considered. AEF requires decisive 
and urgent surgical management. The supporting role of emergen-
cy physicians in the ED includes optimally resuscitating the patient 
with fluids and blood components while initiating broad-spectrum 
IV antibiotics as part of sepsis management. The optimal method of 
management of this condition is surgery in the initial phase and later 
a multidisciplinary approach in ICUs.
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Ketoacidosis due to Starvation
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Introduction

Ketoacidosis is a metabolic state wherein ketone bodies increase 
with decreasing serum bicarbonate level and pH. Ketosis may occur 
during starvation because of poor carbohydrate intake, which leads 
to lipolysis and ketogenesis (1). Here the brain and other tissues use 
ketone bodies as an alternative energy source instead of glucose. Al-
though ketoacidosis may be frequently seen as diabetic ketoacidosis 
in association with type I diabetes mellitus, poor dietry intake, pro-
longed fasting, malnutrition, gastric banding disorders, alcoholism, 
therapeutic ketogenic diets (used for the treatment of epileptic sei-
zures, Alzheimer’s disease, Parkinson’s disease, and amyotrophic lat-
eral sclerozis), Atkins diet, and last decade’s famous Dukan diet may 
induce ketoacidosis without diabetes mellitus (2-8). This is known as 

starvation ketoacidosis. Here, we present the case of a 38-year-old 
female with anorexia nervosa who was diagnosed with starvation 
ketoacidosis.

Case Presentation

A 38-year-old female was admitted to our emergency department 
because of chest and back pain. Her initial vital signs were normal. 
Electrocardiography (ECG) and chest X-ray showed no abnormalities. 
Serum myoglobin, CK-MB, and troponin I levels were within refer-
ence ranges. Because of her chest pain and shortness of breath, we 
ordered her arterial blood gas (ABG) analysis. ABG values were as fol-
lows: pH: 7.26, pO2: 96 mmHg, pCO2: 24 mmHg, HCO3: 10.8 mMol/L, 
and lactate: 1.1. mMol/L Her serum electrolyte levels including Na 
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Abstract
Poor dietary intake, prolonged fasting, malnutrition, alcoholism, and protein-based diets may induce ketoacidosis without diabetes mellitus. This is called 
”starvation ketoacidosis.” Here we present the case of a patient diagnosed with starvation ketoacidosis. A 38-year-old female was admitted to our emergency 
department because of chest and back pain. Electrocardiography and chest X-ray showed no abnormalities. On taking her past medical history, we learned 
that she had been diagnosed with anorexia nervosa. Anion gap metabolic acidosis with ketone bodies in urine was detected. A diagnosis of starvation 
ketoacidosis was considered for the patient, and she was treated with dextrose solution for 15 h, and improved acidosis was observed. To the best of our 
knowledge, there are few case reports on starvation ketoacidosis. Emergency physicians should be aware of the complications of starvation and should 
immediately start the appropriate treatment.

Keywords: Starvation ketoacidosis, high anion gap, emergency department

39Case Report EURASIAN JOURNAL OF
EMERGENCY MEDICINE

Cite this article as: Metin Aksu N, Akcora Z, Ilhan B, Bayar O, Akkas M. Ketoacidosis due to Starvation. Eurasian J Emerg Med. 2018; 17: 
39-40.

ORCID IDs of the authors: N.M.A. 0000-0003-2256-5187; Z.A. 0000-0051-5296-0220; B.I. 0000-0002-3255-2964; O.B. 0000-0003-2307-8882.

http://orcid.org/0000-0003-2256-5187
http://orcid.org/0000-0051-5296-0220
http://orcid.org/0000-0002-3255-2964
http://orcid.org/0000-0003-2307-8882


(137 mEq/L) and Cl (108 mEq/L) as well as blood urea nitrogen and 
creatinine levels were normal. We investigated the reason for her an-
ion gap metabolic acidosis. She had no diabetes mellitus and her glu-
cose was 99 mg/dL, and there was no lactate level elevation. There 
was no history of alcohol intake. Her urine test showed 4 (+) ketone 
bodies. On taking a detailed past medical history, we learned that she 
had been diagnosed with anorexia nervosa. Her family stated that 
she had not eaten anything for several days. Therefore, we suspect-
ed that the patient was in a state of ketoacidosis due to starvation. 
We  consultated the patient to the nephrology department and then 
started treatment with 50 cc/h of 10% dextrose. We measured blood 
glucose levels every 2 h and serum electrolytes, ABG, and urine tests 
every 4 h. After 15 h of treatment initiation, ABG values became nor-
mal, and there were no ketone bodies in her urine test (Table 1). Her 
complaints also ceased. We discharged the patient with the recom-
mendation to follow up with psychiatry and nephrology.

Discussion

To the best of our knowledge, few case reports have been published 
on starvation ketoacidosis. Blood glucose level decreases with de-
crease in insulin and increase in glucagon during starvation (3). 
Decreased insulin level leads to increased activity of lipase. Lipase 
breaks downs triglyceride into free fatty acid chains (FFAs). These 
FFAs oxidize ketone bodies in the liver. A literature search revealed 
case reports on ketocidosis due to several reasons, the most common 
reason being diabetes mellitus. However, our patient had no history 
of diabetes and nor was she pregnant. She also had no intractable 
vomiting. She had also no history of alcohol or medicines that may 
lead to metabolic acidosis. Sepsis may lead to ketoacidosis without 
diabetes, but her clinical condition did not indicate sepsis (9). Further, 
she had no history of gastric banding operation. In these conditions, 
ketoacidosis may be explained by the lack of insulin and poor met-
abolic function. Ketoacidosis may be life-threatening during lacta-
tion. There was a case report on a nondiabetic woman who fasted 
during lactation (10). There were case reports of ketoacidosis due to 
low carbohyrate–high protein diets such as Atkins and Dukan (7, 8). 
We found another case report of severe diabetic ketoacidosis with 
anorexia nervosa and type I diabetes (11). We investigated the reason 
for the ketoacidosis in our patient by detailing her past medical histo-
ry. We finally concluded the diagnosis to be starvation ketoacidosis. 
The goal of the treatment is to reduce gluconeogenesis. This can be 
achieved by administering combined dextrose and insulin infusion 

or dextrose infusion alone (3). Insulin can switch off ketogenesis and 
provide a more rapid recovery. But during insulin infusion, glucose 
levels have to be closely observed to avoid hypoglycemia. The rec-
ommended treatment time varies from 24 h to 72 h. Occasionally, 
acidosis state recovers in 24 h following the treatment (3, 8). Our pa-
tient recovered after 15 h of her treatment.

Conclusison

Starvation ketoacidosis may present as high anion gap metabolic aci-
dosis and may be life-threatening. Because of this reason, emergency 
physicians should be aware of the complications of starvation and 
also immediately start the approtiate treatment.
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Table 1. Arterial blood gas, serum elctrolytes, and glucose values

	 At admission	 After treatment

pH	 7.21	 7.33

pCO2 (mmHg)	 31.3	 37.9

HCO3 (mmol/L)	 12	 20

Na+ (mEq/L)	 137	 135

K+ (mEq/L)	 4.13	 3.3

Cl− (mEq/L)	 108	 112

Anion gap	 17	 3

Glucose (mg/dL)	 62	 103

https://doi.org/10.1111/j.1528-1167.2008.01821.x
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