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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Assessment of the Knowledge Level of Paramedics Who Serve in Pre-Hospital Emergency

Medicine, Regarding the Diagnosis and Treatment of Wide QRS Complex Tachycardia
Hastane Oncesi Acil Sadlik Hizmetlerinde Gérev Yapan Paramediklerin Genis QRS’li Tasikardilerin Tani ve

Tedavi Konusundaki Bilgi Diizeylerinin incelenmesi
Yasin Can'®, Hasan Kara?

ABSTRACT

Aim: This study was conducted to investigate the knowledge
level of paramedics who work in pre-hospital emergency medicine
services in the Konya province, about the diagnosis and treatment
of wide QRS complex tachycardia.

Material and Methods: The study sample consisted of 140
paramedics working in emergency health service stations affiliated
with the Konya Provincial Ambulance Service. The data were
collected through a questionnaire prepared by the researcher
inquiring about the diagnosis and treatment of wide QRS complex
tachycardia and the demographic characteristics.

Results: With the questionnaire, the definition of tachycardia
and the duration of QRS on normal electrocardiography were
inquired. It was found that 22.1% of the paramedics did not know
the definition of tachycardia, and almost half of them did not know
the basic electrocardiography knowledge including the normal
duration of QRS. the questions about ventricular tachycardia,
pulseless ventricular tachycardia, stable ventricular tachycardia
and treatment of unstable ventricular tachycardia were ansewered
correctly 43.6%,68.6%,62.1% and 29.3% respectively. The
knowledge level of paramedics was seen to increase as professional
seniority and age increased.

Conclusion: Working years, age, type of high school, and
participation in scenario-based simulation training were
determined to be the most important factors for correct answers
to the questions. In addition, the knowledge level of paramedics
about the diagnosis and treatment of wide QRS complex
tachycardia was found to be poorer than expected.

Keywords: Pre-hospital care, arrhythmia, paramedic, wide complex
tachycardia
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Amag: Bu arastirma Konya ili hastane Oncesi acil saglik
hizmetleri istasyonlarinda g¢alisan paramediklerin genis QRS’li
tasikardilerin tani ve tedavisi konusundaki bilgi dizeylerini
incelemek amaciyla yapilmistir.

Gere¢ ve Yontemler: Arastirmanin  érneklemini, Konya |l
Ambulans Komuta Kontrol Merkezi Bashekimligi’'ne bagh acil saghk
hizmetleri istasyonlarinda goérev yapan 140 paramedik
olusturmustur. Verilerin toplanmasinda; arastirmaci tarafindan
hazirlanmig icerisinde demografik verilen de yer aligi genis QRS'li
tasikardilerin tani ve tedavisi konusunda bilgi diizeyinin incelenmesi
anketi kullaniimistir.

Bulgular: Bu galismamizda arastirmaya katilan paramediklere
bilgi duzeyi anketinde tasikardinin tanimi  ve normal
elektrokardiyografide QRS siresi sorulmus; paramediklerin
%22.1'inin tasikardinin tanimini, yaklasik yarisinin ise normal bir
elektrokardiyografide olmasi  beklenen QRS siresi gibi
elektrokardiyografinin temel bilgilerini bilmedikleri gorilmdastar.
ventrikiler taskardinin tanisi, nabizsiz ventrikiiler tasikardi, stabil
ventrikiler tasikardi ve anstabil ventrikiler tasikardinin tedavisine
yonelik sorular paremaediklerin sirasiyla %43,6 , %68.6, %62.1 ve
%29.3'U tarafindan dogru cevaplanmistir. Calismamizda mesleki
kidem ve yas arttikca paramediklerin bilgi diizeyinde artis oldugu
gorulmustir.

Sonug: Mesleki kidem, yas, mezun olunan lise tiirii ve senaryo
temelli similasyon egitime katilm degiskenlerinin sorulara dogru
yanit verilmesindeki en 6nemli faktorler oldugu belirlenmistir.
Ayrica; paramediklerin genis QRS kompleksli tasikardilerin tani ve
tedavisi bilgi diizeyleri beklenenden daha az olmustur.

Anahtar Kelimeler: Hastane oncesi acil bakim, aritmi, paramedik,
genis kompleks tasikardi
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ECG Knowledge of Paramedics

Introduction

Acting rapidly, making the required interventions, and
making critical decisions are of great importance in pre-
hospital emergency health services (1).

Wide QRS complex tachycardia is one of the challenging
clinical conditions for clinicians. The destructive outcomes of
complex electrocardiography (ECG) algorithms, the need for
making rapid decisions, and the incorrect approach due to
incorrect diagnosis are the reasonable grounds for this
concern. If the patient's blood pressure and consciousness
state are normal, many physicians mistakenly assume that
the tachycardia is of supraventricular origin (2). However,
ventricular tachycardias may also appear in this way. The
main difficulty is in making the diagnosis in these patients
because the risk of sudden death is quite high for a patient
who is followed up with a benign supraventricular
tachycardia (SVT) diagnosis based only on the clinical
condition. Therefore, all patients presenting to the
emergency department with a wide QRS complex
tachycardia should be considered as ventricular tachycardia
(VT) regardless of their clinical status, until proven otherwise
(3).

The vast majority of sudden cardiac death cases in the
United States are associated with coronary artery disease,
but 20% and 40% of sudden cardiac death cases do not have
a history of heart disease (4). According to the data on Heart
Diseases and Risk Factors in Turkish Adults (TEKHARF),
coronary heart diseases take first place among the causes of
death with 40% (5). VT and ventricular fibrillation (VF) are
considered to be the main rhythms that cause sudden
cardiac death in patients with ischemic heart disease (4). In
a previous study, 85% of the individuals who experienced
out-of-hospital cardiac arrest were detected to have
ventricular tachyarrhythmia before collapse developed (6).
Wide QRS complex tachycardias take an important place in
mortality and morbidity despite current therapeutic
approaches and interventions (7). The present study was
conducted to investigate the knowledge level of paramedics
working in pre-hospital emergency health services about the
diagnosis and treatment of wide QRS complex tachycardia.

Material and Methods

The study was planed as cross-sectional and aimed to
investigate the knowledge levels of paramedics working in
pre-hospital emergency health services on the diagnosis and
treatment of wide QRS complex tachycardias.

The study sample consisted of 140 paramedics out of 301
who were working at emergency health service stations of
Konya Province Ambulance Services Directorate between
February and June 2018 and who agreed to participate.

For the data collection, a questionnaire prepared by the
researcher to investigate the level of knowledge about the

Canetal.

diagnosis and treatment of wide QRS tachycardias, including
demographic data, was used. Consisted of a total of 19
questions it was aimed at determining rhythm recognition
and appropriate treatment methods, as well as socio-
demographic data including gender, age, high school
graduation, working years, participation in advanced life
support (ALS) education, and in adult simulation training.
The data were collected through face-to-face interviews.
There were one missing data about high school graduation
in one of the questionnaire ; however, the participant was
not excluded as this missing data did not affect study results.
Statistical Analysis

The SPSS version 20 software was used for the data analysis.
Descriptive statistics were used in the distribution of the
demographic characteristics, and the T-test and the ANOVA
were used to analyze the differentiation of the knowledge
levels according to the demographic characteristics in wide
QRS complex tachycardias. Bonferroni, a posthoc test, was
used to determine the differentiating groups in ANOVA. The
analyses of the answers given to each question were made
with frequency and percentage distributions as descriptive
statistical methods. The significance level for all statistics
was taken as p<0.05.

Ethical Considerations

Approval was obtained from Konya Provincial Directorate of
Health (protocol number: 94723667-806.01.03) and ethics
committee approval was obtained from Konya, Selguk
University Non-interventional Clinical Researches Ethics
Committee with the decision number 2018/30 and and date
of 17/01/2018. Written informed consents were obtained
from all participants.

Results

Out of 140 paramedics, 56.4% were women, 36.4% were
between the ages of 18-25, 52.1% were Vocational School of
Health (VSH) graduates and 52.9% had 6-10 years of
professional experience. The majortiy (97.9%) of the
participants had received ALS training previously, and 42.9%
had received this training 3-5 years ago, 70.7% of them had
participated in the simulation training and 53.6% of them
had received this training 0-2 years ago (Table 1).

When the relationship between the age, type of high school
graduated from, professional seniority, and simulation
training variables and the mean score of the wide QRS
tachycardia knowledge level questionnaire was examined, it
was seen that those with the highest average scores were
paramedics aged 31 and over. It was found that the total
mean score of the knowledge level questionnaire differed
according to the age variable and this difference was found
to be significant (p<0.05). It was observed that the significant
difference was between groups A and C defined in the table
(Table 2).

Anatolian J Emerg Med 2021;4(4):118-124 https://doi.org/10.54996/anatolianjem.962768 119
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It was determined that the mean total score differed
according to the high school graduated from, this difference
was statistically significant and that the mean scores of
graduates of VHS were higher (p<0.05) (Table 2).

Characteristics Number (n) Percent (%)
Gender
Female 79 56.4
Male 61 43.6
Age
18-25 years 51 36.4
26-30 years 45 32.1
31 years and above 44 31.4
Graduation status
Vocational School of Health
73 52.1
(VSH)
Other 66 47.1
Professional seniority
0-5years 37 26.4
6-10 years 74 529
10 years and above 29 20.7
Status of receiving ALS
No 3 21
Yes 137 97.9
0-2 years ago 52 37.1
3-5 years ago 60 42.9
6-8 years ago 23 16.4
9 years of more 2 1.4

Status of receiving simulation training

No 41 29.3
Yes 99 70.7
0-2 years ago 75 53.6
3-5 years ago 22 15.7
6-8 years ago 0 0
9 years or more 2 14

Table 1. Socio-Demographic Characteristics

When the mean score of the participants according to the
professional seniority variable was examined, it was seen
that those with the highest mean score had professional
seniority of 10 years or more. It was found that the total
mean score of the knowledge level questionnaire differed

Canetal.
according to the variable of professional seniority and that
this difference was statistically significant (p<0.05). It was
observed that there was a significant difference between the
A, C, and B, C groups (Table 2).

When the years of paramedics receiving simulation training
were examined, it was seen that those with the highest
mean score had received this training 3-5 years ago. It was
found that the total mean score of the knowledge level
questionnaire differed according to the variable of the
number of years of receiving the simulation training and this
difference was statistically significant (p<0.05). It was
observed that a significant difference was between the B and
the C groups. Since there were no paramedics who received
simulation training 6-8 years ago, they were not included in
the analysis (Table 2).

The answers given by the paramedics to the questions
regarding the diagnosis and treatment of wide QRS complex
tachycardias have been presented in Table 3.

Discussion

Providing and maintaining the vital functions of the patients
who need emergency care and also rapid treatment, and
stabilization of the patient is possible with well-planned
emergency case management. Tachyarrhythmias that create
a wide QRS complex can often reveal unstable findings and
these places paramedics working in the field in a dynamic
decision-making process. The fact that the pre-hospital
emergency health services in our country are mainly
provided by paramedics reveals the importance of this
decision-making process even more.

The present study is the first in the literature, investigating
the knowledge level of paramedics in our country about
wide QRS complex tachycardias. The study was planned in
accordance with the guidelines of the American Heart
Association (AHA) 2015 and the European Resuscitation
Council (ERC) 2015.

In our study, which was conducted to investigate the
knowledge level of paramedics, an integral part of pre-
hospital emergency health care, 48.6% of the paramedics
were found not to know the QRS duration of in a normal ECG,
and 22.1% were found not to know the basic ECG knowledge
including the definition of tachycardia. For paramedics, who
have important duties and responsibilities such as ECG
recording, monitoring, rhythm evaluation, electrical
treatments including defibrillation and cardioversion, etc.,
having an insufficient level of knowledge of basic ECG
information such as the definition of tachycardia and the
QRS duration in a normal ECG is a significant cause for
concern.

In the study, the knowledge level about the diagnosis and
treatment of wide QRS complex tachycardias was seen to
increase as the age of paramedics increased. This may have
resulted from more professional experience and more

Anatolian J Emerg Med 2021;4(4):118-124 https://doi.org/10.54996/anatolianjem.962768 120
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Age Groups n

18-25 years 51
26-30 years 45
31 years and above 44
Total 140

A: 18-25 years, B: 26-30 years, C: 31 years and above

Graduation n

VSH 73
Other 66
Professional seniority n

0-5 years 37
6-10 years 74
10 years and above 29
Total 140

A: 0-5 years, B: 6-10 years, C: 10 and above

Year of receiving simulation training n
Not received 41
0-2 years ago 75
3-5 years ago 22
6-8 years ago 0
9 years or more 2
Total 140

0.47

0.55

0.57

0.53

0.56

0.49

0.47

0.51

0.65

0.53

0.54

0.49

0.64

0

0.50

0.53

Ss F P Significant difference

0.15 3.46 0.003 AC
0.19
0.21

0.19

Ss F P

0.18 2.33 0.002

0.19
Ss F P Significant difference

0.18 8.02 0.000 AC, B,C
0.17
0.19
0.19
Ss F P Significant difference

0.14 3.78 0.001 B,C
0.20
0.18
0
0.00

0.19

A: Not receiving training, B: Receiving training 0-2 years ago, C: Receiving training 3-5 years ago, D: Receiving training 9 years ago or

more

Table 2. Relationship Between Age, High School Graduation, Professional Seniority, Year of Receiving Simulation Training And Knowledge

Level About Wide QRS Complex Tachycardia

practice with increasing age. When the knowledge levels of
the paramedics were analyzed according to the professional
seniority variable, it was seen that the mean score of the
paramedics from the survey increased as the professional
In the rhythm
conducted by Hoyle et al. (8) with emergency medicine

seniority increased. recognition study
trainees, participants with higher professional seniority were
more successful than those with lower seniority. It is thought
that the higher success of paramedics aged 31 and over and
paramedics with a working year of more than 10 years may
be due to their

professional experience.

professional seniority and related
In our study, the mean total scores of graduates of VHS

participants were seen to be higher than graduates from

Anatolian J Emerg Med 2021;4(4):118-124 https://doi.org/10.54996/anatolianjem.962768

other schools. Priority was given to those who had
graduated from the emergency medical technician (EMT)
department of VHSs until 2016 in transitioning to paramedic
programs of universities. EMTs need to take courses on pre-
hospital emergency health services during their high school
education in terms of providing basic education for
paramedic training. It is thought that this situation positively
affects the knowledge level of paramedics originating from
EMTs.

Sudden cardiac death is an important condition seen in one
of every 3 patients. Fatal arrhythmias including VT, VF, and
Torsades de Pointes (TdP) are responsible for 80-85% of
these deaths. In the studies of Efil and Tuiren (9) and Crocetti
and Thompson (10), it was reported that incorrectly
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Questions about diagnosis and treatment Correct Incorrect
of wide QRS complex tachycardias n(%) n(%)
Definition of tachycardia 109 (77.9) 31(22.1)
Duration of QRS on normal ECG 72 (51.4) 68 (48.6)
Recognition of VT 90 (64.3) 50 (35.7)
Treatment of pVT 96 (68.6) 44 (31.4)
Treatment of stable VT 87 (62.1) 53(37.9)
Treatment of unstable VT 61 (43.6) 79 (56.4)
Recognition of WPW 28 (20) 112 (80)
Recognition of aberrant conduction SVT 84 (60) 56 (40)

Treatment of aberrant conduction stable

80 (57.1) 60 (42.9)
SVT
Treatment of aberrant conduction

50 (35.7) 90 (64.3)
unstable SVT
Recognition of TdP 107 (76.4) 33 (23.6)
Treatment of pulseless TdP 74 (52.9) 66 (47.1)
Treatment of unstable VT 90 (64.3) 50 (35.7)

Table 3. Answers Of Paramedics to The Questions About Diagnosis And

Treatment Of Wide QRS Complex Tachycardias

interpreted ECGs at the emergency unit could lead to
clinically important side effects. Therefore, paramedics
working in pre-hospital emergency health services should
have information about recognizing the ECG findings of
arrhythmia and applying antiarrhythmics and electrical
treatments. The fact that 22.1% of the paramedics did not
know the definition of tachycardia and 48.6% did not know
the normal duration of the QRS complex suggests the lack of
information based on the ECG and the time calculation on
the ECG paper. In the study of Ozsik et al. (11) conducted
with EMTs and paramedics, 31.2% of paramedics answered
the question about the ECG paper incorrectly. When the
results of the study were examined, it was seen that most of
the paramedics had given wrong answers to the questions in
which their basic ECG knowledge levels were questioned. In
a study conducted by Zhang and Hsu (12) with nurses, the
authors investigated the effect of ECG training on ECG
interpretation knowledge and stated that increasing the
level of ECG knowledge depended on continuous learning
and practical applications.

In the literature, 99.8% of paramedics diagnosed VT in the
study of McManus et al. (13), 95.9% in the study of Hale et
al. (14), and 77% in the study of Jablonover et al. (15). In our
study, 64.3% of the participants were found to diagnose the
VT rhythm and this difference has been suggested to result

Canetal.
from the longer training duration of paramedics in other
countries and the different education and experiences.

In our study, 68.6% of the participants knew that
defibrillation is required in the treatment of pulseless
ventricular tachycardia (pVT) and the proper energy level. In
the study of Akilli et al. (16), 67.2% of the participants were
seen to recognize the shockable rhythm and applied
defibrillation at the correct rhythm, while 32.8% did not
recognize the shockable rhythm. In the study of Passali et al.
(17) evaluating the knowledge and experience of nurses and
physicians on basic and advanced life support, it was stated
that approximately 68% of the participants knew the
shockable rhythm requiring defibrillation and 48% knew the
appropriate energy level for defibrillation. In our study, the
rate of those who know that defibrillation would be
performed in the case of pVT and the correct energy level
was similar to other studies in the literature.

Paramedics participating in the study were asked about the
treatment of stable VT, of which the parameters of
consciousness, blood pressure, and pulse were given. While
the rate of those who knew that stable VT would be treated
with amiodarone 300 milligram IV was 62.1%, the rate of
those who gave the wrong answer to this question was
37.9%. In the study of Fischer et al. (18), which compared the
theoretical knowledge of physicians working in the pre-
hospital services according to their previous training, the
rate of participants who knew the treatment of stable VT
was 62.9%.

In our study, there were two different questions about the
treatment of unstable VT, in the first question,
consciousness, pulse, and blood pressure parameters were
given as unstable together with ECG image of VT and 43.6%
of the participants gave a correct answer to this question. In
the second question, a different ECG image of VT was given
and vital parameters were not given as instability criteria,
and the treatment of a patient who was unconscious and
pulse could be obtained was asked.. Of the participants,
64.3% were seen to answer this question correctly. Although
the correct answers to the questions were the same, the rate
of giving the correct answer to the question without vital
parameters was higher. It is thought that the different
instability criteria given in both questions were not fully
known and that the use of different VT samples caused this
situation.

The participants were given the image of Wolff Parkinson
White (WPW), a rhythm with a wide QRS complex included
in the knowledge level questionnaire, and asked what the
rhythm was. Only 20% of the participants could recognize
the WPW rhythm. WPW rhythm was the most incorrectly
answered rhythm in our study. In the rhythm recognition
study conducted by Hale et al. (14) conducted with
paramedics, 49% of the participants recognized WPW. In the
rhythm recognition study conducted by Jablonover et al.
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(15), 25% of the participants recognized WPW. In the study
conducted by Hoyle et al. (8), 24% of the participants
recognized WPW. In the rhythm recognition study
conducted by Snyder et al. (19) with pediatric residents and
interns, it was determined that one of the most frequently
mistaken rhythms was WPW. As in other studies, the rate of
awareness of WPW in our study was quite low. This may be
because WPW is less common in the pre-hospital setting
than other arrhythmias.

The TdP image in the knowledge level questionnaire was
given to the paramedics participating in the study and they
were asked what the rhythm was. It was observed that
76.4% of the participants recognized the TdP rhythm. When
asked about the procedure to be performed in the patient
who was unconscious and had no pulse in the treatment of
TdP, 52.9% of the participants knew the defibrillation and
energy level. In the rhythm recognition study conducted by
Jablonover et al. (15), 82% of the participants recognized
TdP. The fact that TdP has an easy-to-remember and unique
appearance was thought to have contributed to its higher
recognition rate compared to other rhythms in our study.
The participants were asked about SVT with aberrant
conduction, which creates a wide QRS complex and 60% of
them recognized SVT with aberrant conduction and 40%
answered it incorrectly. In the rhythm recognition study of
Mencl et al. (20) conducted with paramedics, 65.3% of the
participants recognized SVT. In the study of Morrison et al.
(21) conducted with paramedics, investigating the reversal
of paroxysmal SVT with adenosine treatment, the
recognition rate of paramedics varied between 79% and
95%. In the study of Goebel et al. (22) evaluating paroxysmal
SVT diagnosed by paramedics out of the hospital between
1993 and 2002, the recognition rate was found to vary
between 59% and 95%. When the study questions were
analyzed, the results of our study were found to be
consistent with the literature. In another question, the
participants were asked about the treatment of stable SVT
with aberrant conduction, which creates a wide QRS
complex. While the rate of those who knew that the
treatment of stable SVT with aberrant conduction, which
creates a wide QRS complex, would be done with adenosine,
as in narrow regular SVT, was 57.1%, the rate of those who
answered this question incorrectly was 42.9%. In a study by
Brady et al. (23), the effectiveness of adenosine and
verapamil treatment was evaluated in patients diagnosed
with pre-hospital SVT. It was stated that 33% of the patients
diagnosed with SVT had a rhythm recognition error, and
adenosine was administered to patients with sinus
tachycardia other than SVT and patients with different
arrhythmias such as atrial fibrillation (AF), and none of these
patients returned to sinus rhythm. In the study of Goebel et
al. (22), it was observed that 5.4% of the rhythms treated
inappropriately with adenosine were regular wide QRS
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tachycardias, and in the 10-year period, inappropriate
adenosine use was detected in 20% of the patients due to
misdiagnosis of PSVT. In a study by McCabe et al. (24), the
clinical efficacy and safety of intravenous (IV) adenosine
administration in the treatment of PSVT was evaluated, and
it was observed that rhythm was misdiagnosed in 30% of the
patients with a diagnosis of SVT. Adenosine treatment was
administered in patients with the diagnoses of arrhythmias
other than SVT and side effects developed due to incorrect
treatment. In the study of Haynes (25), 2 deaths were
reported due to inappropriate use of adenosine due to
confusion of AF with PSVT.
Another parameter investigated in our study was the
treatment of an unstable SVT with aberrant conduction that
produced a wide QRS complex. It was observed that 35.7%
of the participants knew the cardioversion and energy level
correctly, while 64.3% did not know the treatment to be
applied in unstable SVT. In the simulation study by Khalil et
al. (26) with the heading of the performance of emergency
healthcare personnel in unstable SVT in pediatric and adult
patients, it was observed that the participants included in
the adult simulation recognized the signs of instability in an
average of 40 seconds, and 50% of them knew the
appropriate energy level for cardioversion. In the study of
Goebel et al. (22), it was reported that paramedics were
given training on the diagnosis and treatment of
tachyarrhythmias, and rhythm recognition error and
inappropriate use of adenosine were the lowest in the 10-
year period in which the training was given. In the study of
Lee et al. (27) which compared traditional advanced life
support course teaching and scenario-based performance-
based team training method, the scenario-based training
group was found to be more successful in rhythm
recognition than the traditional training group, and it was
stated that a performance-oriented approach in advanced
life support training may be a suitable option for university
students. In the study of Kara et al. (28) conducted with 451
participants, the importance of update of theoretical
knowledge, feedback, simulation training, frequent practice-
oriented training, and certification was emphasized.

Limitations

The main limitation of this study was the small sample size
and representing only one region in Turkey. It is thought that
the results do not represent the general population since the
non-probabilistic simple sampling method was used in the
study. It is also possible that we had a selection bias when
choosing ECGs that were particularly difficult to interpret.

Conclusion

The most important factors in the correct diagnosis and
treatment of wide QRS complex tachycardias by paramedics
working in the pre-hospital area include age, professional
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seniority, type of high school graduation from, and scenario-
based simulation training. The fact that 22.1% of the
participants did not know the basic information such as the
definition of tachycardia and 48.6% of the participants did
not know the QRS duration in a normal ECG shows that these
rates were quite high in our study, which was conducted
with a limited sample of 140 people. Furthermore, the
accuracy level for the diagnosis and treatment of some
critical arrhythmias such as unstable VT is very low. We also
found that the knowledge level of paramedics on the
diagnosis and treatment of wide QRS complex tachycardias
was lower than expected.

We consider that reinforcing subjects such as basic ECG, anti-
arrhythmic drug use, management of arrhythmias, and
electrical therapy with scenario-based applications will
contribute to the paramedics being better equipped both
theoretically and practically during their university
education and post-graduation.
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Evaluation of ECG Recording Applications of Non-Physician Healthcare Workers Working in

Emergency Departments

Acil Servislerde Calisan Hekim Disi Saglik Personellerinin EKG Cekim Uygulamalarinin Degerlendirilmesi

Azize Aydemir!

ABSTRACT

Aim: The aim of the study was to identify the right and wrong
applications of non-physician healthcare workers working in the
emergency department (ED) on the standard ECG method.

Material and Methods: The study was conducted in the ED of
two hospitals in Yozgat province. The data were collected in three
stages, in which healthcare workers recording ECGs were observed,
emergency medicine specialists evaluated each ECG recording, and
the questionnaire on the ECG shooting method was applied.
Frequency and percentage values in the descriptive statistics of the
study and Pearson Correlation analysis were used to determine the
relationship between variables.

Results: There was no statistically significant relationship
between healthcare workers' level of knowledge about recording
ECG and the correct execution of the procedure (p>0.05).
Emergency medicine specialists who interpreted the ECG reported
that there was a situation that limited interpretation in nearly half
of the ECG reports, which was due to the shooting error in 46% of
them, and 22% of the ECG shootings were repeated. Chest
electrodes were highly positioned incorrectly (100%-80%) in both
theory and in practice.

Conclusion: It was observed that there was no relationship
between the knowledge of the healthcare professionals who
recorded the ECG about the procedure and their behavior during
the procedure, and there was at least one shooting error in almost
half of the ECGs taken in the ED.

Keywords: Electrocardiography, healthcare worker, emergency
department, diagnosis
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oz

Amag: Arastirmanin amaci acil serviste (AS) calisan hekim disi
saglik personelinin standart EKG ¢ekme yontemine iliskin dogru ve
yanlis yaptiklari uygulamalarin tanimlanmasidir.

Gere¢ ve Yontemler: Arastirma Yozgat ilinde bulunan iki
hastanenin AS’de yapilmistir. Veriler EKG kaydi yapan saglk
¢alisanlarinin goézlemlendigi, her EKG kaydini acil tip uzmanlarinin
degerlendirdigi ve EKG gekme yontemine iliskin anketin uygulandig
U¢ asamada toplanmistir. Calismanin tanimlayici istatistiklerinde
frekans ve vyizde degerleri, degiskenler arasindaki iliskinin
belirlenmesinde Pearson Corelasyon analizi kullaniimistir.

Bulgular: Saglk calisanlarinin EKG kaydi yapmaya iliskin bilgi
dizeyleri ile islemin dogru yapilmasi arasinda istatistiksel agidan
anlamli iligki (p>0.05) yoktur. EKG’yi yorumlayan acil tip uzmanlari
EKG raporlarinin yariya yakininda yorumlamayi kisitlayan bir durum
oldugunu, %46’sinda bu durumun ¢ekim hatasindan
kaynaklandigini bildirmislerdir ve EKG g¢ekiminin %22’si tekrar
edilmistir. Gogus elektrotlari hem teorik hem de pratik uygulamada
yuksek oranda (%100-%80) yanlis konumlandiriimistir.

Sonug: EKG kaydi yapan saglik ¢calisanlarinin isleme iliskin bilgisi
ile islem sirasinda bu bilgiye uygun davranis yapmalari arasindailigki
olmadigl ve AS’de gekilen EKG’lerin yarisina yakininda en az bir
¢ekim hatasi oldugu goérildu.

Anahtar kelimeler: Elektrokardiyografi, saglik personeli, acil servis,
tani islemi
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Evaluation of ECG Recording Applications

Introduction

EDs are the departments where diagnosis, treatment and
care services are carried out for health problems that occur
unexpectedly (1). According to the communiqué on the
application procedures and principles of ED services in
Turkey, it is a must to admit all patients who apply to ED and
to perform the necessary emergency care practices (2). It is
reported that annual application to ED of the Ministry of
Health hospitals is approximately 88 million people in Turkey
(1). EDs, where emergency interventions are performed for
many different diseases, are complex environments where
unpredictable crowdedness takes place.
Electrocardiography (ECG) is one of the most effective and
inexpensive ways of diagnosing cardiovascular diseases
(CVD), which increasing rapidly around the world, (3) in ED.
In addition to being applicable for all patient groups, the ECG
procedure is also highly preferred since it is a non-invasive
procedure (4).

Itis important to perform ECG correctly in terms of detecting
risky heart problems in the early period and making the right
decision about the interventions to be performed for the
patient (4). It has been reported that 17% to 24% of patients
will have a different diagnosis after ECG recording
performed with incorrect electrode positioning (5). Correct
interpretation of an accurate ECG is indispensable for the
diagnosis of life-threatening CVDs, rhythm disorders, and
electrolyte changes (6).

In this context, correct ECG shooting will provide the
most important contribution to the interpreter in terms of
detecting life-threatening cardiac pathologies (5). In the
study, it was aimed to identify the right and wrong
applications of non-physician healthcare workers working in
ED on the standard ECG method. It is considered that the
results of the study will contribute to the prospective
planning of emergency care practices and to increase the
level of patient satisfaction by providing better quality
emergency health services.

Material and Methods

36 non-physician healthcare workers who worked in the
adult ED in Yozgat City Hospital and took ECGs and 14
healthcare workers who worked in the emergency
department of Yozgat Bozok University Training, Research
and Application Hospital and took ECGs constituted the
sample of the study. All non-physician healthcare workers
who took ECGs in the ED of both hospitals were included in
the study, and the study was conducted with 50 (100%)
individuals. In addition, a total of six emergency medicine
specialists working in the emergency departments of both
hospitals contributed to the research. The study was
conducted in three stages, which consisted of observing the
ECG recording process, evaluating the ECG recording, and

Aydemir

measuring the level of knowledge. The observations of 150
ECG recordings taken during the observation and
interpreted by emergency medicine specialists were
included in the study. In order not to cause bias in the
research, the observer and the ECG interpreter are
independent from each other.

Data Collection Tools

The observation form developed by the researcher in
accordance with the literature (5,7,8), the questionnaire
form, and the evaluation form in which the opinions of
emergency medicine specialists who evaluated the ECG
report were determined were used as the data collection
tools. One of the questions of the questionnaire was related
to the placement of chest (precordial) electrodes in the
correct anatomical region, and the participants were asked
to either mark the image or match the correct anatomical
regions of the V1-V6 electrodes. All participants (50)
preferred to mark the visual. The ® symbol was used for
marking and it was indicated that the name of each sign (V1-
V6) should be written. Image (Figure 1) was a front view of
the rib cage, sternum, and clavicles. The forms were
reproduced from a single copy in order to mark on the
picture with the same dimensions in all questionnaire forms.
A survey scale picture drawn on copy paper consisting of
squares with Imm horizontal and 1mm vertical dimensions
was used to create frequency maps that will accurately
reflect the markings. Thus, the coordinates of the locations
marked by the participants for each electrode were
determined and transferred to the frequency maps for V1-
V6.

Figure 1. Chest anatomy

Evaluation of Data

The data obtained from the study were evaluated using the
SPSS 20.0 package program in the computer environment.
Frequency and percentage values were used in the
descriptive statistics of the study. Whether there was a
statistically significant relationship between the two
variables of the study was identified by Pearson Correlation
analysis.

Ethical concerns

The approval of Yozgat Bozok University Faculty of Medicine
Clinical Research Independent Ethics Committee 2017-KAEK-
189_2019.02_20, and the written permissions from Yozgat
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Health Directorate and the administrative unit of the
hospital, where the study would be conducted, were
obtained before the study (92198657-771). Written and
verbal informed consent was obtained from the participants
prior to data collection for the study, which was conducted
in accordance with all human research standards under the
Declaration of Helsinki.

Limitations of the Research

The limitation of this study is that it was not determined
whether the interpretations of the Emergency Medicine
specialists who evaluated the ECG were compatible with
each other.

Results

Socio-demographic and working characteristics of the
participants

Table 1 presents the distribution of the socio-demographic
and working characteristics of the 50 healthcare workers
who participated in the study and took ECGs. It was
determined that while 68% of the non-physician healthcare
workers who participated in the study were female, 58% of
them were married, 46% of them were between the ages of
22-27, and 44% of them had working experience in the ED
for more than 5 years. Furthermore, it was found that while
52% of them had bachelor's degree, 30% of them were high
school graduates, and 18% of them had associate degree,
60% of them were nurses, 40% of them were emergency
medical technicians, 84% of them worked in shifts, and 58%
of them did not receive in-service training on ECG shooting

(Table 1).
Introductory characteristics of non-physician healthcare
workers n %
Male 6 2
Gender * 3
Female 34 68
Marital status Married 29 58
Single 21 42
22-27 years 23 46
8-
Age 28-33 years 9 18
34-39 years 16 32
40-43 years 2 4
6 ths-1
months-1 year 6 32
Years of working in the
2-4 years 12 24
emergency department
5 years and more
22 44
High school 15 30
Educational level Associate degree
9 18
Undergraduate 26 52
Nurse 30 60
Title Emerg‘e-ncy medicine
technician 20 40
Shift 42 84
Work shedule Only night 6 12
Only dayti
nly daytime 2 4
Receiving in-service training on Received 21 42
ECG shooting Did not receive
29 58

Table 1. Distribution of socio-demographic and working characteristics of
healthcare workers shooting ECG

Aydemir
Comparison of the observations during the ECG procedure
and the responses to the questionnaire
The distribution of the healthcare workers' responses to the
questions regarding ECG shooting prepared in line with the
guidelines of the Society for Cardiological Science and
Technology (SCST), and the results obtained by observation
is presented in Table 2. It was observed that the tendency to
correct behavior was low (2%) although more than half of
the participants (74%) knew that hands should always be
washed before the procedure before ECG shooting (1-7
items), and wearing gloves before the procedure was
preferred instead of hand washing. Contrary to eight people
who thought that the chest hair should be shaved before the
procedure if necessary in male patients, the procedure was
not performed. Although more than half of the participants
(58%) knew that the metal objects on the patient should be
removed in all cases, the procedure was never applied
during the shooting. Among the participants, it was found
that those who believed that the patient should be informed
before the procedure (74%) were more than those who
informed the patient during the shooting (42%). It was
observed that 28% of the participants received patient
consent before the procedure, which was compatible with
those who thought that patient consent should be obtained
before the procedure (28%). It was determined that the
most attentive behavior of all ECG practitioners in the pre-
procedure period was to protect the patient's privacy (90%)
(Table 2).
During the ECG shooting procedure (ltems 8-14), it was
observed that the tendency to exhibit correct behavior for
positioning the hand-foot electrodes on the correct limb
(100%), placing hand-foot electrodes two to three fingers
above the wrist (88%), ensuring full contact of the electrodes
with the attached area (84%), and enabling patients to rest
(52%) was higher compared to other procedure steps.
However, it was observed that ECG practitioners' tendency
to exhibit correct behavior for positioning the hand-foot
electrodes (6.7%) of the patients with tremor higher was
very low. None of the participants used gel to increase the
conductivity of the electrodes, they generally used alcohol
to increase the conductivity. Furthermore, it was observed
that the behavioral tendency to position the chest
(precordial) electrodes in the correct anatomical region
(20%) was quite weak. It was determined that the results of
the correct anatomical region markings on the picture in the
questionnaire (Figure 2) were similar to the observation
results (Table 2).
After the end of the ECG procedure (15-20 items), although
it was generally accepted (94%) among the participants that
the patient should be informed that the procedure was over,
it was observed that the procedure was performed by 20%.
Although alcohol was applied to the patients instead of
conductive gel, it was found that they were not helped at all
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Questionnaire Observation Test
Procedure Steps Should be performed . Did not
| agree ) | disagree Performed
occasionally perform r p
Questions n (%) n (%) n (%) n (%) n (%)
1. Every patient should be informed (74) (26) 0(0,0) 21(42) 29(c8) 0,002 0770
1 1
about the procedure 3774 3 ! 4 965 104 77
2. Patient consent should be obtained 14 (28) 21(42) 15 (30) 14 (28) 36 (72) -0,159 0,270
3. Patient privacy should be ensured 50 (100) 0(0,0) 0(0,0) 45 (90) 5 (10) _ _
4. Hands should be washed before the
37 (74) 7 (14) 6 (12) 1(2) 49(98) -0,128 0,374
procedure
5. Room temperature should be 22-24
oC 27 (54) 20 (40) 3(6) 50 (100) 0(0,0) 0,113 0,435
6. Men's chest hair should be shaved if
en’s chest hair should be shaved | 8(16) 26 (52) 16 (32) 0(0,0) 61(100) -0,075 0,605
necessary
7. Itis ensured that the patient removes
metal items/the patient's metal items 29 (58) 17 (34) 4 (8) 0(0,0) 50 (100) _ _
are removed
8. Th tient should b ted bef
¢ patient shiould be rested betore 36 (72) 14 (28) 0(0,0) 26 (52) 24 (48) -0,153 0,288
the procedure
9. Hand-foot electrodes should be
placed on the wrists with a distance of 3 40 (80) 10 (20) 0(0,0) 44 (88) 6 (12) - 0,185 0,199
fingers.
10. Hand-foot electrodes should be
o . 19 (38) 25(50) 6 (12) 1(6,7) 14(93,3) -0,024 0,867
placed higher in people with tremor
11. Electrodes should be placed after
) 19 (38) 22 (44) 9(28) 0(0,0) 50 (100) - _
applying gel.
12. Correct electrode placement in the
50 (100) 0(0,0) 0(0,0) 50 (100) 0 (0,0) _ _
hand-foot area
13. The full contact of the electrodes o (200) 0(0,0) 0(0,0) 2(84) 8 (16)
1 1
with the body should be ensured 3 ! ! 4214 - -
14. Electrodes should be attached to the
. 49 (98) 1(2) 0(0,0) 10 (20) 40 (80) 0,071 0,622
correct area in the chest area
15. The patient's name and surname (98) ) 0(0,0) (86) (28) 00 0,716
1 1 - 1
should be written on the ECG report. 4909 ! 43 3 1053 7
16. Date and time information should (80) (18) ) 8(76) (24) 6 6
o (80 1 1(2 12 (2 -0,0 o,
be written on the ECG report 4 S 3®0 4 1005 1053
17. The patient should be informed that
. 47(94) 3(6) 0(0,0) 10 (20) 40 (80) -0,101 0,486
the procedure is over.
18. It is necessary to help cleaning the (66) (28) ®) (0,0) (200)
14 (2 0 (0,0 0 (100
gel residues on the skin 3 4 3 ! 5 - -
19. ECG machine, cables and electrodes
should be cleaned at the end of the 38(76) 11(22) 1(2) 1(2) 49 (98) 0,077 0,595

procedure

Table 2. Distribution of non-physician healthcare workers' responses to the questions about ECG shooting, and the results obtained by observations

to dry their skin. It was observed that cleaning (2%) of the It was determined that both the questionnaire (100-96%)
ECG machine and its apparatus was almost never applied. and observation (100-98%) results of the limb electrodes
According to the Pearson Correlation analysis, it was were similar and that the application was carried out
observed that there was no statistically significant correctly at a very high rate. However, the questionnaire
relationship between healthcare workers' level of results on the positioning of the chest (precordial) electrodes

knowledge about accurate recording of ECG and their
practical applications (p> 0.05) (Table 2).
Questionnaire and observation results on the correct

positioning of the limb and chest electrodes

In the study, it was a remarkable result that the tendency to

place the chest electrodes in the correct anatomical region A7 "f: 7

was very low. Therefore, this subject was examined in detail ) B ©

within the scope of the study. The results on the

guestionnaire responses of healthcare workers performing

ECG shooting on the correct positioning of the limb and ) ) o )
X . Figure 2. Markings made by non-physician healthcare workers performing ECG

chest electrodes, and the observations are presented in shooting for correct anatomical site placement in the questionnaire; (A) placement

Table 3 of electrodes V1 (@), V2 (0), placement of electrodes (B) V3 (4), V4 (), V5 (®), (C)
' frequency maps of the placement of electrode V6 (®)
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Questionnaire response Observation
Limb Derivations Correct region Wrong region Total Correct region Wrong region Total
o % 9 100
n (%) n (%) n (%) n (%) n (%) n (100)
Right 50 (100 50 (100 150 (100
'ghtarm (100) 0(0,0) (100) 150 (100) 0(0,0) (100)
Left 50 (100
eftarm 50 (100) 0(00) (100) 150 (100) 0(00) 150 (100)
Right le 48 (96 50 (100 149 (98 150 (100
ghtleg (96) ” ) (98) " )
Leftle 48 (96 50 (100 149 (98 150 (100
g (%6) ” (100) (98) » (100)
Chest Derivations
Vared 50 (100
1re 0(0,0) 50 (100) (100) 83 (55,3) 67 (44,7) 150 (100)
V2 yello 50 (100 150 (100
yetow 0(0,0) 50 (100) (100) 82 (54,7) 68 (45,3) (100)
v 50 (100 150 (100
3green 0(0,0) 50 (100) (100) 54 (36,0) 96 (64,0) (100)
Vb 50 (100
4 brown 6(12) 44 (88) (100) 102 (68,0) 48 (32,0) 150 (100)
Vs black 7(14 50 (100 150 (100
5hiac (14) 43 (86) (100) 101 (67,3) 49 (32,7) (200)
V6 purpl 9(1 50(10 150 (100
purple (18) 41(82) 0 (100) 104 (69,3) 46 (30,7) 0(100)

Table 3. Comparison of the questionnaire and observation results on the correct positioning of the limb and chest electrodes

in the correct anatomical regions and the observed behavior
regarding the procedure were found to be applied
incorrectly at very high rates. The frequency maps created
as a result of the responses of all participants to the
qguestionnaires regarding the placement of electrode are
presented in Figure 2.

It was observed that the healthcare workers who performed
ECG shooting positioned the chest electrodes V1, V2 and V3
on the 100% wrong anatomical region on the visual given in
the questionnaire. Furthermore, it was also found that
incorrect anatomical regions were marked for the position
of the chest electrodes V4 (84%), V5 (86%) and V6 (82%). It
was determined that the tendency to position the chest
electrodes (V1-V6) in the wrong anatomical regions during
the observed ECG shootings was high (80%) but more
optimistic than the questionnaire results.

Results on the Evaluation of the ECG report by the Emergency
Medicine specialist

Table 4 shows the distribution of the evaluations of the
emergency medicine specialists, who evaluated the ECG
report, regarding the effect of the shooting procedure on the
interpretation. It was indicated that there were images that
limited interpretation in nearly half of the ECG reports (48%),
which was due to the shooting error in 46% of them, and
accordingly, the doctors decided to repeat 22% of the ECG
shootings. Nevertheless, the observer found that 6.7% of the
procedure was repeated during the ECG shooting.

Discussion

In this study, it was found that non-physician healthcare
workers in the ED had correct information about 10 steps
out of 20 procedures according to the guideline on ECG
shooting approved by SCST, and the behavior during the

procedure was compatible. However, it was determined that
the correct behavior tendency was inconsistent despite
having the correct information about the nine procedure
steps. In their study, Fordyce et al. (2003) investigated errors
in the intensive emergency department setting, and the
result of the study was consistent with the fact that the
errors related to diagnostic studies were among the most
common and reported errors with by 22% (9), which was
considered to be due to the fact that the ECG shooting
procedure was learned through the master-apprentice
relationship and that sufficient time cannot be allocated to
the patient since the number of ED employees was not
sufficient to meet the intense admissions (10).

Clinical Doctor's Decision
Clinical Doctor's Evaluation

Yes No Total

n (%) n (%) n (%)
Presence of a condition that limits
ECG interpretation 72(48) 78(52) 150 (100)
Presence of shooting error that

69 (46)  81(54) 150 (100)

prevents ECG interpretation
Repeating the ECG recording 33(22) 117 (78) 150 (100)
Repeating the procedure during

ECG recording 10(6,7)  140(93,3) 150 (100)

Table 4. Distribution of specialist doctors' evaluations for the ECG report

The applications such as shaving the chest hair of male
patients (61), removing metal objects on the patient before
the procedure, and placing the electrodes after applying the
gel, that were determined in accordance with SCST's
recommendations (7) in order to obtain a clear image in the
advisory ECG recordings, were never performed. It was
observed that only one of the patients with tremor (15) had
the hand-foot electrodes positioned higher. This result is
consistent with the evaluations of emergency medicine
specialists, who stated that there was a situation that
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prevented the interpretation of the ECG recording in more
than half of the recordings (Table 4).

Hand washing and cleaning the ECG machine after each
procedure, which are among the measures to prevent
hospital infections, were almost never performed. In their
study, Kesapli et al. (2004) evaluated handwashing habits in
EDs and found that healthcare workers washed their hands
by 20.8% after total contact (11). In their study, Barnsley et
al. (2004) evaluated the clinical skills of young healthcare
workers and reported that the most common types of errors
were observed in sterile or aseptic technique areas (12). In
all three studies, the use of sterile or aseptic techniques by
healthcare workers was very low. It is observed that these
results are inconsistent with the infection prevention
recommendations recommended in the SCST guideline (7).
The fact that gloves are worn before each procedure and
that the procedure is not an invasive procedure creates false
confidence in infection prevention among healthcare
workers.

In this study, a limited number of procedures regarding
patient rights, such as informing the patient before the
procedure, informing the patient that the procedure is over,
and obtaining patient consent (7), were performed, which
indicated that healthcare workers working in ED had a
negative behavior tendency in terms of providing quality
service based on patient rights. Considering the results of
the questionnaire, it is understood that healthcare workers
had a high level of knowledge on these issues. The result led
to the opinion that the level of knowledge determined by
guestionnaire studies was an insufficient indicator in terms
of providing evidence that the application was performed
correctly.

It was determined that the tendency to place the chest
electrodes (V1-V6) in the wrong anatomical region during
ECG shootings was high, but it was more optimistic than the
guestionnaire results. It was thought that this difference was
due to the fact that the observer considered the obvious
errors (electrodes positioned 5-10 cm away from the correct
area) as incorrect application. It was ironic that more than
half of the participants positioned the chest electrodes
correctly during the procedure, but they chose the wrong
position for almost all electrodes in the questionnaire. The
fact that imaging is obtained on the ECG machine, regardless
of the correct or incorrect position of the electrodes, leads
to the perception that the procedure is performed correctly
among healthcare workers, and they naturally assume that
they have positioned the electrodes correctly.

Identifying the greatest field effect in the anterior part of the
left ventricle of the heart is possible by positioning the V2
electrode in the 4th intercostal space, to the left of the
sternum. In the literature, it is reported that the effect of the
left ventricle will decrease in the image of the V1 electrode
positioned higher (5,13). The questionnaire results of this

Aydemir
study showed that none of the participants positioned the
V1, V2, and V3 electrodes in the correct region. However, it
was observed that the 1st and 2nd intercostal spaces were
mostly preferred for the positioning of V1 and V2, and that
the electrodes were positioned higher by 44.7% (V1) and
45.3% (V2) during the procedure. In their study, Bond et al.
(2012) found that practitioners positioned the V2 electrode
incorrectly by 17% to 24% (5). Medani et al. (2018) reported
in their study that the most common mispositioning was too
high placement of V1 and V2 electrodes (8). Furthermore,
Khunti (2014) found that the tendency to place the V1-V2
electrodes incorrectly was high (14). The results of all three
studies are similar to the results of this study.

In the present study, it was determined that wrong place was
determined in the questionnaire for the V3 electrode
location by 100% and that the participants made this mistake
during the procedure by 82%. With the questionnaire, it was
also determined that the tendency to place the V4 (88%), V5
(86%) and V6 (82%) electrodes incorrectly was high. Kanie et
al. (2014) reported that 2 cm deviation from standard chest
electrode placement led to significant changes in the QRS
complex in descending order in the V2, V3, V1 and V4
derivations (15). Therefore, according to the results of this
study, it is considered that incorrect positioning of V1, V2, V3
and V4 electrodes may lead to misdiagnosis.

In the study, it was found that the chest electrode
configurations were highly misplaced in the EDs of both
hospitals, which may result in two negative situations for the
patients. The first one is the delay of the patient's diagnostic
procedures and the possibility of administering some
unnecessary treatments to the patient (16). The second one
is the possibility of applying cardiac catheterization to the
patient with a high risk of morbidity and mortality (16).

Conclusion

It was found that there was no relationship between the fact
that the non-physician healthcare workers in the ED chose
the right application in the questionnaire prepared in line
with the SCST-approved ECG procedure guide, and the
correct application in practice. It was observed that
healthcare workers applied the configuration of the chest
electrodes incorrectly, especially the V1-V2-V3 electrodes
were placed in the wrong anatomical region. Such studies
can guide the identification of other clinical applications and
interventions that are performed/not performed correctly in
practice.

Based on the results of the study, it is recommended to
provide healthcare workers with periodic in-service training
on ECG shooting, interpretation and correct positioning of
chest electrodes, to use a separate and special area for ECG
shooting in order to reduce the factors that limit the
obtaining of clear images from the ECG of the female and
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male population, and to employ healthcare workers with
cardiology clinical experience in these areas if possible for
ECG shooting.
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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Investigation of the Presence of QT Dispersion and its Relationship with Electrolyte

Imbalance in Patients with Acute Kidney Injury

Akut Renal Yetmezli§i Olan Hastalarda QT Dispersiyon Varliginin ve Elektrolit Dengesizligi ile iliskisinin

Arastirilmasi

Egemen Noyin'®, Yesim isler2™, Halil Kaya?™, Melih Yiiksel?

ABSTRACT

Aim: This study aims to investigate the relationship between QT
dispersion and electrolyte imbalance in patients with acute kidney
injury (AKl), and whether QT dispersion is associated with the
severity of AKI.

Material and Methods: A total of 400 patients over the age of
18 presenting to a tertiary emergency department over a 3-month
period were prospectively examined. While 200 of the participants
were diagnosed with AKI, 200 were in the control group. Presence
of QT dispersion, potassium values, age and sex data, and blood
urea nitrogen (BUN) /Creatinine (Cr) ratio parameters were
examined and comparisons were made.

Results: The mean age of patients diagnosed with AKI was
55.9+16.7 years, while it was 54.8+18.2 in the control group. QT
dispersion was significantly higher in the AKI group (p<0.001).
While the potassium value was 4.9+0.8 mEq/L in the AKI group with
QT dispersion, it was 4.3+0.5 mEq/L in the control group. Potassium
values were significantly higher in AKI patients with QT dispersion
(p<0.001). When patients with AKI were compared in terms of QT
dispersion, no significant difference was found between age,
gender, electrolyte imbalances, and BUN/Cr ratios.

Conclusion: Age and gender are not predictive parameters for
QT dispersion in patients. Hyperkalemia is significantly higher in AKI
patients with QT dispersion. High BUN/Cr ratio is not a predictive
parameter for the presence of QT dispersion in patients with AKI.
The frequency of QT dispersion is high in AKI patients. We think that
QT dispersion in AKI follow-up may help the clinician predict
possible complications and mortality.

Keywords: Emergency medicine, acute kidney injury, electrolyte
imbalance, QT dispersion
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oz

Amag: Bu calisma, akut renal yetmezligi (ARY) olan hastalarda
QT dispersiyonu ile elektrolit dengesizligi arasindaki iliskiyi ve QT
dispersiyonunun ARY siddeti ile iliskili olup olmadigini arastirmayi
amagclamaktadir.

Gereg ve Yontemler: Ugiincii basamak acil serviste 3 aylik bir
sure iginde basvuran 18 yas listl toplam 400 hasta prospektif olarak
incelendi. Katihmcilarin 200'G ARY tanisi alirken, 200'G kontrol
grubundaydi. QT dispersiyonu varligi, potasyum degerleri, yas ve
cinsiyet verileri ve kan Ure nitrojen (BUN)/Kreatinin(Cr) orani
parametreleri incelendi ve karsilastirmalar yapildi.

Bulgular: ARY tanisi alan hastalarin yas ortalamasi 55.9+16.7 yil,
kontrol grubunda ise 54,8+18,2 idi. ARY grubunda QT dispersiyonu
anlamh olarak daha yuksekti (p<0,001). Potasyum degeri QT
dispersiyonlu ARY grubunda 4,9+0,8 mEq/L iken kontrol grubunda
4,3+0,5 mEg/Lidi. QT dispersiyonu olan ARY hastalarinda potasyum
degerleri anlamh olarak yuksekti (p<0,001). ARY'li hastalar QT
dispersiyonu agisindan karsilastirildiginda yas, cinsiyet, elektrolit
dengesizlikleri ve BUN/Cr oranlari arasinda anlamh fark bulunmad.

Sonug: Yas ve cinsiyet hastalarda QT dispersiyonu igin prediktif
parametreler degildir. QT dispersiyonu olan ARY hastalarinda
hiperkalemi anlamli olarak daha yiksektir. Yuksek BUN/Cr orani,
ARY'li hastalarda QT dispersiyonunun varligini 6ngdren bir
parametre degildir. ARY hastalarinda QT dispersiyonunun sikligi
yuksektir. ARY takibinde QT dispersiyonunun klinisyene olasi
komplikasyonlari ve mortaliteyi 6ngérmede yardimci olabilecegini
diisiintyoruz.

Anahtar Kelimeler: Acil servis, akut renal yetmezlik, elektrolit
imbalansi, QT dispersiyonu
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QT dispersion and acute kidney injury

Introduction

Acute kidney injury (AKI) is a clinical picture with high
mortality that results in the inability to remove urea and
other nitrogenous waste products from the body due to the
sudden loss of function in the kidney, and the deterioration
of extracellular fluid volume and electrolyte content (1,2).
Although the frequency of AKI varies according to age, it is
less than 1% in the general population, 2-7% in hospitalized
patients, and 5-30% in intensive care patients. While the
mortality rate in uncomplicated AKI is 5-10%, it is between
40-90% in patients hospitalized in the intensive care unit (2).
When the literature is examined, QT dispersion has had
prognostic importance and has been associated with
electrolyte imbalance in the mortality related to kidney
injury as well as sudden cardiac deaths in the last 20 years.
The majority of the studies have been on patients with AKI
who get or do not get renal transplant and dialysis treatment
(1,2). It has been mentioned in a study that sudden
ventricular arrhythmias are more common in patients with
AKI receiving dialysis without a known history of cardiac
disease and may be associated with electrolyte imbalance
(3). Similarly, in a study on kidney transplant patients, QT
dispersion, which is associated with sudden cardiac death,
has been reported to be high in kidney transplant patients
(4).

Regardless of the etiology, AKI is a picture with high
mortality due to many possible complications. Electrolyte
imbalances, especially in the course of AKI, and the resulting
cardiac complications are among the main causes of
mortality. Considering the information that QT dispersion is
common in AKI patients and has an effect on mortality, we
aimed to investigate the frequency of QT dispersion in
patients with AKI, whether there is a relationship between
electrolyte imbalance and QT dispersion in the course of AKI,
and whether QT value and QT dispersion is affected by the
parameters that constitute risk factors for AKI, such as age,
gender, and advanced age. In addition, we aimed to
investigate whether BUN/Cr ratio, a predictor of prerenal
AKI severity to be used in the evaluation of treatment
response, is a parameter that affects the presence of QT
dispersion in AKI. Finally, we tried to emphasize the
importance of QT dispersion associated with cardiac
mortality in predicting cardiac complications and lay
groundwork for future studies regarding the relationship
between cardiac mortality and QT dispersion in AKI.

Material and Methods

This study was conducted at the emergency department of
the University of Health Sciences, Bursa Yiksek ihtisas
Training and Research Hospital with the approval of the
clinical research ethics committee of the 2011-KAEK-25-
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2019/03-21. We created the data through the Hospital
Central Electronic Recording System. In this study, we
prospectively examined patients over 18 years of age with a
diagnosis of AKI who presented to the emergency
department over a 3-month period. We excluded those
under 18 years of age, whose voluntary consent could not be
obtained, with a known history of cardiac conduction
disorder, with a known history of electrolyte imbalance, with
a history of drug use that may cause QT dispersion
(antiarrhythmic, antiepileptic, antipsychotic, etc.), with a
diagnosis of CNS disease or infection, with a diagnosis of
congenital long QT syndrome, and with a diagnosis of
hypothermia. Additionally, in this period, we excluded 16 out
of 236 patients with AKI from the study because we could
not properly measure their QT on the ECG, 18 were because
of using drugs leading to QT dispersion, and 2 were due to
the diagnosis of meningitis causing QT dispersion.

We included 400 patients in the study, 200 of whom had AKI
while 200 presented to the emergency department for any
reason without a diagnosis of kidney failure. We evaluated
the age, gender, presence of QT dispersion, potassium
values, and BUN/Cr ratio of the patients in both groups.

At least two physicians manually measured the max and min
values of corrected QT in the ECG and evaluated by
comparing and confirming the QTc measurements
calculated for DIl derivation by the Ge MAC 2000 12-lead
ECG device. We used Bazet's formula to calculate corrected
QT interval. We accepted the difference between QT max
and min values as 50 ms and above based on the studies in
the literature.

The normal value for potassium was 3.5-5 mEg/L; we
grouped values above 5 mEq/L as hyperkalemia, while we
grouped values below 3.5 mEqg/L as hypokalemia. We
calculated the BUN/Cr ratio and took the20 ratios used to
distinguish between prerenal and renal kidney injury as
reference. We compared all data of the control group and
AKI group, especially the presence of QT dispersion.
Statistical analysis

Data were analyzed with IBM SPSS Statistics 17.0 (IBM
Corporation, Armonk, NY, USA) package program. Unless
stated otherwise, results were considered statistically
significant for p<0.05. However, Bonferroni Correction was
performed to control for Type | error in all possible multiple
comparisons.

The Kolmogorov-Smirnov test was used to determine
whether the distribution of continuous numerical variables
was close to normal and whether the assumption of
homogeneity of variances was met was investigated with
Levene's test. Descriptive statistics were expressed as mean
+ standard deviation (minimum — maximum) for continuous
numerical variables and number of cases and (%) for
categorical variables.
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The significance of the difference between the groups in
terms of continuous numerical variables in which parametric
test statistics assumptions were met was evaluated with the
Student's t-test, while the significance of the difference in
terms of continuous numerical variables in which parametric
test statistics assumptions were not met was evaluated with
Mann Whitney U test. When the expected frequency was
below 5 in at least one of the 2x2 crosstabs, the categorical
data were evaluated with Fisher's exact probability test
whereas Chi-Square test with continuity correction was used
when the expected frequency was between 5-25. Pearson's
Chi-Square test was used in other cases.

Results

We evaluated AKI and control group data in the study. The
mean age was 54.8+18.2 in the control group while it was
55.9116.7 in the AKI group. The population of patients over
65 years old constituted 34.5% of the AKI group and 33% of
the control group. There was no statistically significant
difference between the control and AKI groups (p=0.531).
When the gender distribution of the groups was examined,
45.5% of the AKI group was male and 54.5% was female,
while 44.5% of the control group was male and 55.5% was
female. There was no statistically significant difference
between the groups in terms of gender (p=0.751 and
p=0.841). The data regarding the age and gender of the
patients are given in Table 1.

Age group n %
18-40 68 20.2
40-70 183 54.5
71 and over 85 25.3
Total 336 100
Comorbidities n %
DM 87 25.8
HT 144 42
CHF 12 3.5
CvD 65 19.3
CAD 27 8
Other 57 16.9

HT: hypertension, DM: Diabetes mellitus CAD: coronary artery disease,
CHF:congestive heart failure, CVD: Cerebrovascular disease

Table 1. Age groups and comorbidities

In the study, the presence of QT dispersion was significantly
higher in the AKI group than the control group (p<0.001).
While 56% of the AKI group had QT dispersion, the
dispersion rate was 26.5% in the control group. In addition,
QT dispersion value and QT max level of the AKI group were
statistically significantly higher than the control group
(p<0.001 and p<0.001). While the QT max value in the
control group was 436.1+39.3 ms, it was 458.6+46 ms in the
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AKI group. Although the QT min level of the AKI group was
higher than the control group, there was no statistically
significant difference between the groups (p=0.104).
Potassium value was higher in the AKI group than the control
group (p<0.001) (Table 2).

Comorbidities With CIN Without CIN P value
DM 9 78 0.096
HT 13 131 0.111
CHF 3 9 0.037
CVvD 2 63 0.272
CAD 3 24 0.404
BMI 26.05 26.85 0,74
Height 167.50 167 0,991
Weight 77 75 0,835

HT: hypertension, DM: Diabetes mellitus CAD: coronary artery disease, CHF:
congestive heart failure, CVD: Cerebrovascular disease

Table 2. Data regarding CIN, Comorbidities, Height, Weight, and BMI

As the presence of QT dispersion was more common in the
AKI group, we made comparisons between the groups with
and without QT dispersion within the AKI group.

There was no statistically significant difference in terms of
mean age, advanced age (265 years), and gender distribution
(p=0.113; p=0.914 and p=0.991, respectively). There was no
statistically significant difference according to Bonferroni
Correction in terms of potassium value and distribution of
potassium levels (p>0.025). There was no statistically
significant difference in terms of BUN/Cr value and the ratio
of those with BUN/Cr=20 (p=0.346 and p=0.456) (Table 3).

Weight With CIN Without CIN P
<18 (underweight) 0 8
19-25(normal weight) 7 97
0.886
25-30 (overweight) 9 118
31< (obese) 6 91

Table 3. Data regarding the relationship between CIN and Weight

In terms of QT dispersion, we found no significant difference
between the control group and the AKI group in terms of age
(p=0.272). Considering the gender distribution, there was no
statistically significant difference between the control group
with QT dispersion and the group with AKI (p=0.750).

There was no statistically significant difference in terms of
QT max levels between the control group with QT dispersion
and the AKI group (p=0.083). While the mean QT max value
was 473+47 ms in the AKI group, it was 463+47.9 ms in the
control group.

Potassium value was statistically significantly higher in the
AKI group with QT dispersion compared to the control group
(p<0.001). The incidence of hyperkalemia was significantly
higher in the AKI group with QT dispersion compared to the

Anatolian J Emerg Med 2021;4(4):132-137 https://doi.org/10.54996/anatolianjem.982305 134



https://doi.org/10.54996/anatolianjem.982305

QT dispersion and acute kidney injury

control group (p<0.001). While there was no statistically
significant difference between the groups in terms of the
frequency of low potassium levels (p=0.387), the rate of
those with normal potassium levels was significantly lower
in the AKI group (p<0.001).

Discussion

In this study, we aimed to investigate the presence of QT
dispersion and the relationship between QT dispersion and
electrolyte imbalance in patients with acute kidney injury.
There are some studies in the literature on the relationship
between QT dispersion and Chronic Kidney Injury, but there
is no study investigating the relationship between AKI and
QT dispersion in the literature.

Although the data regarding the gender ratio of AKI are not
clear, male gender is considered to be a risk factor (1.2).
However, in our study, 54.5% of the AKI group consisted of
females. In their study, Bagshaw et al. claimed advanced age
and male gender as important risk factors for AKI. The study
especially mentioned that the frequency of cardiac
comorbidities also increases in AKl for the elderly population
(5). For this purpose, we calculated the frequency of the
elderly population in our study and reached the
aforementioned data. In another study including 605
patients with AKI, Mehta et al. associated advanced age and
male gender with an increased risk of mortality (6). In this
study, the patient population over 65 years of age with AKI
was 33% of all patients, which is similar to our study. We
randomly selected AKI and control groups in terms of age,
gender, and proportion of patients aged 65 and over in our
study. We think that the similarity of the ratios of these
parameters in both groups and the lack of significant
difference ensure the homogeneity of the groups and
provide reliability in the comparison of other data.

Familoni et al. compared 42 patients with end-stage renal
disease receiving hemodialysis treatment and 45 patients in
the control group in terms of the effect of QT max value and
presence of QT dispersion in ECG on cardiac mortality rates
(7). In the group of patients with end-stage renal disease
(ESRD) treated with hemodialysis, the rate of those with a
QT max value above 440 ms was 71%, and the cardiac
mortality rate of this group was 73% higher than that of the
control group. In our study, the frequency of QT dispersion
was significantly higher in patients with AKI. We also found
that the QT max value of the AKI group was higher. There
was no difference in QT min value between the two groups.
Investigation of the relationship between demographic data
of patients and QT dispersion was another aim of our study.
In a study investigating the effect of ACE gene polymorphism
on QT dispersion, Toraman et al. mentioned that QT
dispersion develops independently of gender and age (8). In
the study of Raizada et al., there was no correlation between
QT dispersion with gender and age (9). Similarly, in our
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study, when the AKI and control groups with QT dispersion
were compared, we observed no significant difference
between the groups in terms of age and gender.

In a study on the relationship between QT dispersion and
ACE gene polymorphism in myocardial infarction (Ml), Jeron
et al. stated that the ratio of the elderly population did not
differ significantly in QT dispersion, and there was no
significant difference in the mean age between Ml
diagnosed patients with and without QT dispersion (10). In
our study, the frequency of QT dispersion in the elderly
population over 65 was not statistically significant compared
to the control group.

In our study, there was no significant difference between the
dispersed AKI and control groups in terms of QT max value.
Unlike our study, many studies in the literature state that
dispersion correlates with the QT maximum value.
Quantitative values of QT max measurement vary in studies
(7,11,12).

In this study, the potassium value was higher in the AKI
group than the control group, and hyperkalemia rate was
significantly more frequent in the AKI group. The fact that
the frequency of hyperkalemia and the higher potassium
level were significantly higher in the whole AKI group may
lead to similar findings in the AKI group with QT dispersion.
Regardless of the etiology, hyperkalemia is an expected
electrolyte imbalance in AKl as a result of both the disruption
of potassium tubular secretion mechanisms and metabolic
acidosis (13). Kol et al. reported that QT dispersion may be a
noninvasive predictor of cardiac mortality in the increased
risk of sudden cardiac death and arrhythmia in patients with
end-stage renal disease who have not yet started dialysis
treatment, and there is a significant relationship between
high potassium level and QT dispersion (14). In the
aforementioned study, the mean potassium value was
5.1+0.79 and it was significantly higher in patients with QT
dispersion, which is similar to our study.

Unlike our study, Nitta et al. found a significant relationship
between QT dispersion and hypokalemia. They examined
700 healthy and 700 pediatric patients aged 11-14 years with
left ventricular hypertrophy with ejection fraction (EF)
between 35-50%. Fatal ventricular arrhythmia and sudden
cardiac death rates were higher in the other group compared
to the healthy group. Cardiac mortality was higher in the
group with QT dispersion and hypokalemia was statistically
significant in 72% (15).

When the patients with AKI with and without QT dispersion
were compared in terms of gender, we found no significant
difference. We examined many studies in the literature and
most of these studies stated that QT dispersion was
independent of gender (16-18). In a study investigating the
variables affecting QT dispersion in patients with CKI, age
and gender were not significant variables in the dispersed
and non-dispersed groups, which is similar to our study, and

Anatolian J Emerg Med 2021;4(4):132-137 https://doi.org/10.54996/anatolianjem.982305 135



https://doi.org/10.54996/anatolianjem.982305

QT dispersion and acute kidney injury

the mean age in the dispersed group was significantly higher,
unlike our study (19). We think that this situation is related
to the fact that the study was conducted in patients with
long-term kidney injury rather than AKI. Although there is no
clear data for the mean age of AKI in the literature, many
studies show that the mean age is higher in CKI when AKI
developing on the basis of CKl are excluded (20-22).

Cupisti et al. found no difference between sodium,
potassium, and calcium levels in the electrolyte imbalance
analysis between the AKI group with or without QT
dispersion (23). In a study investigating the relationship
between QT dispersion with electrolyte imbalance, basal Cr
levels, and BUN levels in more than 500 CKI patients
receiving hemodialysis treatment, electrolyte values were
similar to our study. In the aforementioned study,
hypocalcemia and hyperkalemia were significantly higher in
patients with CKI with QT dispersion. In our study, we found
that there may be a relationship between QT dispersion and
hyperkalemia in AKI patients.

In the studies conducted, as well as the Cr increase rate
according to the basal creatinine value, the BUN/Cr ratio,
which is one of the practical parameters used in the
prerenal/renal distinction, is also important in evaluating the
early stage changes and the severity at the onset of AKI
(24,25).

In a study conducted by Guillaume et al. in 2017 with a group
of 2756 patients with prerenal and renal acute kidney injury
with a Cr value above 1.5mg/dl during their 13-month
follow-up, the BUN/Cr ratio was not significant in
determining the prerenal and renal differentiation and the
severity of the clinical course (26). Contrary to this study, a
study in Pakistan in 2009 examined the improvement of
clinical and laboratory parameters with fluid therapy in
patients diagnosed with prerenal AKI with a BUN/Cr ratio
above 20. The study found that the higher the BUN/Cr ratio
is, the better and faster the response to fluid therapy and
recovery becomes, and accordingly, it is a parameter that
can give an idea about the severity and clinical course of AKI
(27).

In our study, when BUN/Cr levels were examined in the AKI
group with and without QT dispersion, we found no
statistically significant difference between the groups in
terms of BUN/Cr ratio. When the literature is examined, it
seems that there is a need for studies investigating the
relationship between dispersion and BUN/Cr ratio with more
patients and the relationship between QT dispersion with
AKI severity and mortality.

We also emphasize the importance of QT dispersion, which
is associated with sudden cardiac death and cardiac
mortality, in patients with AKI in terms of predicting cardiac
complications. Thus, we think that there is a need for future
studies on the relationship between long-term cardiac
mortality and QT dispersion in the course of AKI, and that
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these studies may help the clinician to predict possible
complications and mortality in the follow-up of AKI.

Limitations

It is a study conducted from a single center. Additionally, we
could not retrieve basal creatinine levels at the first
admission in some patients and thus excluded those
patients. Moreover, at least two physicians calculated QT
dispersion manually (lack of access to programs that
calculate QT dispersion on digital images), which is another
limitation of the study. Finally, we could not follow up
cardiac mortality.

Conclusion

In our study, QT dispersion and QT max value in patients with
AKl were significantly higher than in the control group
without AKI. We evaluated the BUN/Cr ratio in the patient
group with AKI and found no significance in terms of the
presence of QT dispersion when the BUN/Cr ratio was 20 or
higher. We think that QT dispersion may be helpful in
predicting complications and mortality in AKI follow-up.
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ABSTRACT

Aim: The aim of this study is to investigate the relationship
between high  carboxyhemoglobin  (CoHb) levels and
hyperbaricoxygen (HBO) treatment in acute carbonmonoxide (CO)
poisoning.

Material and Methods: Patients examined due to CO poisoning
with a COHb level> 20 were evaluated retrospectively. In
accordance to the CoHb levels after the treatment of patients with
normobaric oxygen or HBO; duration of emergency stay,
indications for HBO treatment, current clinical findings were
evaluated.

Results: While the CO source was coal stove in 66 cases (60%),
99.1% of the exposures occurred in the home environment. HBO
therapy was applied in 20.9% (n: 23) patients. Indications for HBO
treatment were syncope in 10 (9.1%) patients, blurred
consciousness in 7 (6.4%), and cardiac toxicity in 2 (1.8%). A positive
correlation was found between the arrival COHb values of the
patients and their length of stay in the emergency room (p = 0,000).

Conclusion: CO poisoning is a common emergency. Oxygen
therapy with a reservoir mask is the main treatment in the
emergency room and provides adequate treatment for the majority
of patients. HBO treatment is not available in every center and
emergency departments experience difficulties in terms of
establishing correct indications. Regardless of COHb level, the
patient should be evaluated clinically for HBO indication.
Keywords: Carbonmonoxide poisoning, hyperbaric oxygen
therapy, normobaric oxygen therapy, emergency
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Amag: Bu gcalismanin amaci acil servise bagvuran akut karbon
monoksit (CO) zehirlenmesinde yliksek karboksihemoglobin (CoHb)
duzeyleri ile hiperbarik oksijen (HBO) tedavisi arasindaki iligkiyi
incelemektir.

Gere¢ ve Yontemler: CO zehirlenmesi nedeniyle
degerlendirilen ve COHb diizeyi >20 olan hastalar retrospektif
olarak incelendi. Hastalarin aldiklari normobarik oksijen (NBO) ya
da HBO tedavi sonrasi COHb diizeyleri dogrultusunda hastalarin
acilde kalis suresi, HBO tedavisi alim endikasyonlari, mevcut klinik
bulgular degerlendirildi.

Bulgular: CO kaynagi, 66 olguda (%60) komir sobasi iken
maruziyetlerin %99,1’i ev ortaminda gergeklesti. %20,9 (n:23)
hastada HBO tedavisi uygulandi. HBO tedavi uygulanma
endikasyolari 10 (%9,1 ) hastada senkop, 7 sinde (%6,4) suur
bulanikligi ve 2 sinde (%1,8) kardiyak toksisiteydi. Hastalarin gelis
CoHb degerleri ile acil serviste kalis stireleri arasinda pozitif yonde
anlaml bir korelasyon saptandi (p=0,000).

Sonug: CO zehirlenmesi sik rastlanan bir acildir. Acil serviste
rezervuarli maske ile oksijen tedavisi temel tedavidir ve hastalarin
bilyik bir kisminda yeterli tedaviyi saglamaktadir. HBO tedavisi her
merkezde ulasilir olmamakta ve dogru endikasyonlar konmasi
acisindan acil servilerde sikinti yasanmaktadir. COHb diizeyinden
bagimsiz olarak hastanin HBO endikasyonu agisindan klinik olarak
degerlendirilmesi gerekmektedir.

Anahtar kelimeler: Karbon monoksit zehirlenmesi, hiperbarik
oksijen tedavisi, normobarik oksijen tedavisi, acil
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Karbonmonoksit Zehirlenmesinde Hiperbarik Oksijen Tedavisi

Giris:

Karbon monoksit (CO) karbon kaynakli yakitlarin iyi
yanmamas! sonucu ortaya cikar ve akut ya da kronik
zehirlenmelere yol agabilir. Siklikla yanginlardan kaynakh
duman maruziyeti, sofben ve sobalar en yaygin CO
kaynaklaridir. Sigara igicilerinde karboksihemoglobin (CoHb)
dizeyi %3-8 iken saglikli bireylerde %2 den fazla 6lgim
zehirlenme olarak nitelendirilebilir (1,2). Ulkemizde &zellikle
kis aylarinda rizgarh havalarda sobalarin kullanimi sonucu
CO zehirlenmeleri sik gérilmektedir.

inhale edilen CO gaz hizla alveoler kapiller membrandan
gegerek intravaskuler alanda hemoglobin ile baglanir. CO
hemoglobine baglanma afinitesi oksijene gére 200-240 kat
fazladir. CoHb oksijen taslyamaz ve bu sayede hemoglobinin
oksijen tasima kapasitesini bozarak relatif bir anemiye sebep
olur bu durum asfiksi ve doku hipoksisine yol agar. Es zamanh
olarak CO miyoglobin gibi hem proteinleri inaktive eder ve
dokuya oksijen gecisini zorlastirir (3).

CO zehirlenmesinde ylksek CoHb diizeyleri taniyi desteklese
de CoHb diizeyi ile semptomlar arasinda iliski kurmanin
saghkh sonuglar vermeyecegi bildirilmistir (4). %20-40
arasindaki CoHb duzeyleri genel anlamda bulanti kusma
basagrisi gibi hafif semptomlar ile karsimiza gikarken %40
Uzeri degerlerde kardiyovaskiler etkilenme ve ndrolojik
semptomlarin ortaya cikar (5,6).

CO zehirlenmesinde temel tedavi %100 normobarik oksijen
(NBO) tedavisi ya da hiperbarik oksijen (HBO)tedavisidir.
CO’nun oda havasinda vyarilanma 6mri 320 dakikadir.
Rezervuarli maske ile uygulanan NBO tedavisi ile yarilanma
Omri 72 dakikaya inerken HBO ile yaklasik 22 dakikadir (7,8).
Son vyillarda yapilan c¢alismalarda surekli pozitif basingh
ventilasyon (CPAP) kullaniminin, vylksek akish oksijen
tedavisine kiyasla COHb diizeyini daha hizli azalttig
gosterildi. Bu sayede CPAP tedavisi alan hastalarin
semptomlarinda hizli diizelme ve acil takip siresini kisalma
sagladigi gosterilmistir (9,10).

HBO tedavisi hastalarin 1,4 atmosfer ve Uzeri basinglarda
hiperbarik bélmelerde %100 oksijen solutulmasi olarak
tanimlanabilir. HBO’nun CO zehirlenmesi sonrasi kronik
donemde gelisebilecek olan noropsikiyatrik semptomlar
Uzerinde olumlu etkisi olduguna dair yayinlar mevcuttur
(11). Barotravma, nobet ya da pulmoner 6dem ile komplike
olabilir ve non koopere, yakin monitor takibi gerektiren ve
toraks travmali hastalarda kontrendikedir (12).

Akut CO zehirlenmesinde HBO uygulama endikasyonlari
koma, suur bulanikligi, nébet, fokal norolojik defisit, CoHb
diizeyi> %25 (gebede >%15), kardiyak iskemi ya da aritmi, 2-
4 saat baslangic NBO tedavisine ragmen persistan norolojik
disfonksiyon olarak Ozetlenebilir (13,14). CoHb diizeyi ile
semptomlarin korele olmamasi nedeniyle bu diizey arasinda
net bir fikir birligine varilamamis ve farkh kanit dizeyinde
Oneriler literatiire katki saglamistir.

Bu g¢alismanin amaci, CoHb dizeyinin HBO endikasyonlari
icindeki yerini incelemek ve yiksek CO diizeylerine ragmen
klinikleri geregi HBO tedavisi verilmeyen hastalarin tedavi
siiresi, tedavi sonucu CoHb diizeylerini karsilastirmaktir.

Gereg ve Yontemler:
Calismamiz hastanemiz Acil servisinde 1 Aralik 2017-30
Nisan 2018 tarihlerini kapsayan bes aylk sire icerisinde

Eraybar ve ark.

yuratildia ve CO zehirlenmesi nedeniyle degerlendirilen ve
CoHb dlzeyi >20 olan hastalar dahil edildi. Calisma
retrospektif olarak yudratildi ve hasta bilgileri hastane
otomasyon sistemi Uzerinden ve hasta dosyalari taranarak
elde edildi. Calisma planlama fazinda hastanemiz etik
kurulundan yazili onay alindi (2011-KAEK-25 2018/04-07).
Hastalarin yas, cinsiyet, acil servise basvuru saatleri,
etkilendikleri CO kaynagl ve olayda etkilenen kisi sayisi
kaydedildi. 18 yas altindaki hastalar, tedavi baslangic ya da
sonu¢ kan gazi kaydina erisilemeyen hastalar ile CO
zehirlenmesi nedeni ile tedavi edilmis fakat CoHb diizeyi %20
nin altinda olan hastalar calisma disi birakildi. Tedavide
uygulanan maske ile NBO tedavisi ya da HBO tedavisi alma
durumlari kaydedildi. Hastalar igin istenen konsiiltasyonlar
ve istenme nedenleri kaydedildi.

Hastalarin ilk gelis ve tedavi sonrasi CoHb diizeyleri, kan gazi
analizleri baz alinarak kaydedildi. Kan gazi 6lgimleri ile
hastalarin karboksihemoglobin dizeyleri takip edilmis ek
parametreler ¢calisma icerisinde kullanilmamistir. Hastalarin
aldiklari NBO ya da HBO tedavi sonrasi CoHb dizeyleri
degerlendirilerek hastalarin acilde kalis siiresi kaydedildi.
HBO tedavisi alim endikasyonlari, mevcut klinik bulgu ve kag
kez tedavi aldiklari incelendi.

Tedavide secilen NBO ya da HBO tedavisinin etkinlik
karsilastirilmasi tedavi sonrasi saptanan arteriyel kan
gazindaki CoHb diizeyi baz alinarak degerlendirildi.
Arastirmanin verileri SPSS for Windows (21.0) bilgisayar
programi kullanilarak

analiz edildi. Tanimlayici istatistikler; sirekli sayisal
degiskenler icin ortalama + standart sapma (minimum-
maksimum) bigiminde ifade edilirken kategorik degiskenler
sayl ve (%) seklinde gosterildi. Verilerin normallik dagilimi
icin  Kolmogorov-Smirnov  testi  kullanildi.  Kategorik
degiskenler igin ki-kare testi kullanildi. Birbirinden bagimsiz
ikiden fazla grubun aritmetik ortalamaya gére anlamli bir
farklihgin olup olmadigini arastirmak icin oneway Anova testi
kullanildi.  Parametrik degiskenler pearson testi, non-
parametrik degiskenler ise spearman testi ile analiz edildi. p
degerleri <0.05 olanlar anlaml kabul edildi.

Bulgular

Hastalarin dosyalari geriye donik olarak taranarak belirtilen
sure zarfinda CO zehirlenmesi tanisi ile tedavi edilen ve ilk
gelis CoHb diizeyi >20 olan 117 hasta kaydedildi. Hastalarin
4 inlin acil servis c¢kis kan gazi sonuglarina
ulasilamadigindan 3 hasta da tedavi red ile acil servisten
ayrildigi icin calhisma disi birakildi. Toplamda 110 hasta
calismaya dahil edildi.

Hastalarin 75’i (%68,2) kadin olup ortanca yas 40 (min:17-
max:82) olarak saptandi. Hastalarin ortalama acil servise
gelis CoHb diizeyleri 29.46+7.18, ortalama acil servisten ¢ikis
CoHb diizeyleri 3.99£2.04 idi.

CO kaynagi, 66 olguda (%60) komir sobasi iken bunu
sirasiyla 41 olgu (%37,3) ile dogalgaz sobasi, 2 olgu ile (%1,8)
mutfak tlpi ve 1 olgu (%0,9) mangal izledi.

Maruziyetlerin  109'u (%99) ev ortaminda gergeklesti.
Maruziyetlerin %25,5’i tek basina gerceklesirken %51,8’'inde
3 ve Uzeri kisi sayisi ile birlikte etkilenme mevcut idi.

Acile basvuru saatleri incelendiginde en sik basvuru %48,2
(n:53) ile 00:00-08:00 saatleri arasindaydi. Basvurularin %
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26,3 (n:29) u 08:00-16:00 arasini iceren mesai saatlerinde ve
%25,4 ( n:28) G 16:00- 00:00 saatleri icerinde oldugu
kaydedildi.

Hastalarin %76,4’G (n:84) icin hicbir béliimden konsiltasyon
istenmedi. %20,9 (n:23) hastada sualti hekimligi ve
hiperbarik tip konsiltasyonu istendi ve bunlarin tamamina
HBO tedavisi uygulandi.

Bu hastalardan yogun bakima yatirilarak takibi devam eden
1 hastaya tekrarlayan HBO tedavisi uygulandi. Hastalarin
HBO uygulanma endikasyonlari Tablo:1’de 6zetlenmistir.

Frekans Yiizde
N %

Yok 87 79,1
Biling bulanikhigi 7 6,4
Norolojik defisit 1 0,9
Kardiyak toksisite 2 1,8
Gebelik 3 2,7
Senkop 10 9,1
Toplam 110 100,0

Tablo 1: Hiperbarik oksijen tedavisi uygulanma endikasyonlari.

HBO tedavisi uygulanan toplam 23 hastanin 19’ u taburcu
edilirken 1’i yogun bakima, 3 @ takip icin klinige yatirldi.
Yogun bakima vyatirilan hasta suur bulanikligi nedeniyle
entibe halde takip edildi ve HBO tedavisi uygulandi. Klinik
yatis verilerek takip edilen hastalarin 2 si gebelik nedeniyle,
1 tanesi kardiyak disritmi ve etkilenme nedeniyle HBO
tedavisine alindi ve takip edildi. Hastalarin son durumlari ve
HBO endikasyonlari arasindaki iliski Tablo 2’de 6zetlenmistir.
Hastalarin %55,5'i (n:61) acil serviste ortalama 2-4 saat takip
edilirken, %42,7 si (n:47) 4 saat ile 12 saat arasinda acil
serviste tedavi ve takip edildi. %0,9 (n:1) hasta ise 12 saatten
fazla takip edilerek yogun bakim tnitesine yatirildi.

Nonparametrik korelasyon analizi igin yapilan spearman
testinde, hastalarin gelis CoHb degerleri ile acil serviste kalis
sireleri arasinda pozitif yénde anlamh bir korelasyon
saptandi (p=0,000, r= 0,338). Hastalarin ¢ikis CoHb degerleri
ile acil serviste kalis stireleri arasinda negatif yonde anlamli
bir korelasyon saptandi (p=0,000, r= - 0,394). Yine hastalarin
gelis CoHb degerleri ile HBO tedavi endikasyonlari arasinda

Eraybar ve ark.
pozitif yonde anlamli bir korelasyon saptandi (p=0,000, r=
0,403).

Tartisma

Ulkemizde &zellikle kis aylarinda havalandirmasi yetersiz
alanlarda bacasiz soba, mangal ve sofben kullanimi sonucu
CO zehirlenmesi c¢ok sik gorilmekte bu hastalar acil
servislere siklikla basvurmaktadir.

CO zehirlenmeleri 6zellikle kaza ile maruziyetlerde 6nemli bir
o6lim nedenidir ve toplu halde maruziyetler c¢oklu
etkilenmelere yol agmaktadir. Siklikla duman maruziyetinin
ev ici ortak kullanim alanlarinda olmasi bireylerin birlikte
etkilenmesine yol agmakta ayni evi kullanan bireylerde es
zamanli zehirlenme vakalari ile karsilasilmasina neden
olmaktadir.

Calismamizda %51,8 etkilenme g ve Uzeri kisinin birlikte
etkilenmesi sonucu gelismis ve erken basvuru ve uygun
tedavi ile hastalar kurtarilabilmistir. Eskisehir ¢cevresinde adli
olumlerin incelendigi bir galismada 7512 adli 6liman 1072 si
karbon monoksit zehirlenmesine bagli oldugu kaydedilmis
%21,4 U toplu vakalar olarak belirtilmistir (15). Bu durum
toplumsal bir saglik sorunu olarak karbon monoksitin
6nemini pekistirmektedir.

CO zehirlenmelerine neden olan kaynagin, gelismis tlkelerde
¢ogunlukla yangin ve egzoz dumani oldugu belirtilirken,
Ulkemizde daha ¢ok soba ve sofben oldugu bildirilmektedir.
Bursa genelinde acil servise basvuran karbon monoksit
zehirlenmesi  vakalarinin  incelendigi  bir c¢alismada
zehirlenme kaynagl %80 soba olarak saptanmistir (16).
Turkiye genelinde tiim karbon monoksit zehirlenmelerinin
incelendigi  bir baska c¢alismada soba  kaynakli
zehirlenmelerin orani %46,5 dur (17). Galismamizda da
benzer sekilde en sik etken %60 kémir sobasi olarak tespit
edilmistir ve literatiir ile benzerdir.

Calismamiz kapsaminda karbon monoksit zehirlenmesi
saptanan olgularin en sik basvuru saati %29, 1 ile 04:00-08:00
saatleri arasinda olmustur. Acil servise bagvuran karbon
monoksit zehirlenmelerinin incelendigi iki yilhk verilerin
incelendigi bir calismada

Taburcu Yogun Bakim Yatigi Klinik Yatigi Toplam
N (%) N (%) N (%) N X2 [

Cinsiyet Erkek 34(30,9) 0(0,0) 1(0,9) 35 0,47 Sd=2

Kadin 72 (65,5) 1(0,9) 2(1,8) 75 p=0.789

Yok 87(79,1) 0(0,0) 0(0,0) 87 Sd=12

Biling Bulanikhigi 6 (5.5) 1(0,9) 0(0,0) 7 p<0.001

Nérolojik Defisit 1(0,9) 0(0,0) 0(0,0) 1
HBO Endikasyonu 220.0

Kardiyak Toksisite 1(0,9) 0(0,0) 1(0,9) 2

Gebelik 1(0,9) 0(0,0) 2(1,8) 3

Senkop 10(9,1) 0(0,0) 0(0,0) 10

Evet 19(17,3) 1(0.9) 3(2,7) Sd=2
HBO Tedavisi Uygulandi mi 23 15,7

Hayir 87(79,1) 0(0,0 0(0,0 87 p<0.001
Toplam 106(96,4) 1(0.9) 3(2,7) 110

HBO: Hiperbarik oksijen tedavisi

Tablo 2:Hastalarin son durumlarinin degiskenler ile karsilastiriimasi
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basvurularin %45,6 si 00:00 ile 08:00 saatleri arasinda
gerceklesmistir (18). Basvurularin gece saatlerinde olmasi
isinma nedenli kullanilan yakitlarin gece havalandirmasi
yetersiz alanlarda sirekli yanmasi ve duman maruziyetinin
fark edilmemesi nedenli olabilir.

CoHb duzeyi kan gazi 6lgimdi ile tani konulmakta ve hastanin
klinik durum ve basvuru sekline gére NBOya da HBO
almasina  karar  verilmektedir. Calismamizda  gelis
karboksihemoglobin  dilizeyleri >20 olan hastalar
degerlendirilmis ve klinik durumlarina goére hiperbarik
oksijen tedavisi uygulamasina uzman hekim konsiiltasyonu
sonucunda karar verilmistir. Klinik degiskenler 6rnegin CoHb
diizeyi HBO’dan yarar ya da zarar saglanmasi beklenen hasta
grubunu belirlemeye yetmez. Amerikan Acil Hekimleri
Dernegi (ACEP), CO zehirlenmesi hastalari icin HBO terapétik
bir secenek olarak belirtmis ancak kullanimi zorunlu
tutulamaz seklinde goris bildirimi  yapmislardir  HBO
tedavisinin uzun dénem norolojik etkiler agisindan hangi
hastada NBO tedavisine Ustlin olabilecegini net olarak
belirtiimemistir (kanit diizeyi B)(19). Buna karsin Sualti ve
Hiperbarik Tip Birligi bu konuda daha genis ©6neriler
sunmustur. Buna gore CO zehirlenmesi ile gelen her hastada
ilk ve acil tedavide %100 oksijen tedavisi hemen
uygulanmalidir (Tip 1 Level C 6neri). CO zehirlenmesinde
suur degisikligi, klinik nérolojik kardiyak respiratuvar ya da
psikolojik bulgular varliginda hastaneye gelis aninda CoHb
diizeyi ne olusa olsun HBO uygulamasi 6nerilmektedir (TiP 1
Level B). Gebe hastada klinik durumu ve hastanedeki CoHb
diizeyi ne olursa olsun HBO 6nerilmektedir ( Tip 1 Level B).
Minor CO zehirlenmesinde hastalarin 12 saat NBO veya HBO
ile tedavisi distnilebilir (Tip 3 Level B). Asemptomatik
hastada CO maruziyetinden sonra 24 saat gecen hastada
HBO 6nerilmemektedir (Tip 1 Level C) (20).

Calismamizda 6zellikle biling bulanikligi ve kardiyak toksisite
HBO tedavi kararinda etkin olmus, klinik belirtiler ile gebelik
varligi da tedavi segciminde 6nemli bir nokta olmustur.

CO zehirlenmesi ile degerlendirilen hastalarda, basvuru
sikayet ve bulgularin agriligi ile CoHb diizeyi arasindaki iliski
tartismali olmakla birlikte, son yillarda yapilan ¢alismalar agir
hastalarda CoHb dizeyinin daha yiliksek oldugunu
gostermistir (21,22).

HBO’in hangi CoHb seviyesinde uygulanmasi gerektigi (klinik
durumdan bagimsiz olarak) tartismahldir. Bir¢ok tibbi
toksikolog CoHb %25’den yiiksek oldugu durumda rutin HBO
uygulamasini dnerir, bazilari ise uygun esigin %40 oldugunda
mutabiktir. Bu degerlerden birini veya 6tekini segcmek icin
acik kanitlar yoktur. Genel olarak CoHb>%25 olan hastalarda
rutin HBO verilmesi savunulmaktadir. Mutluoglu ve ark nin
ylrattiglu 68 merkez ve 23 lilkeyi kapsayan calismalarinda
23 merkez hasta seciminde karboksihemoglobin diizeyini
kullanirken merkezlerin %95 inde gegici veya uzamis biling
kaybi, kardiyak iskemi ve gebelik HBO tedavisi igin dncelik
olusturmustur (23). HBO tedauvisi, ciddi CO intoksikasyonuyla
iliskili geg-norokognitif defisitleri engellemede vyararl
olabilir. HBO kullanilacaksa tedavi ne kadar erken baslarsa o
kadar vyararli olur, uzun dénem kognitif fonksiyonlarin
Uzerine olumlu etkilerin gdzlemlenmesi icin maruziyetten
sonraki ilk 24 saatte baslanmalidir (24).

Eraybar ve ark.

Calismamizda CO dizeyi %20 nin Uzerinde olan hastalar
degerlendirilmis ve %79,1 i HBO tedavisi almaksizin uygun
oksijen tedavisi ile takip edilerek taburcu edilmistir.

Surekli oksijen tedavisine; hasta asemptomatik olana kadar
veya CoHb seviyesi %10’un altina ininceye kadar devam
edilmelidir. Kardiyovaskiiler veya akciger semptomu
olanlarda %2’nin altina indirilmelidir (25). CO zehirlenmesi
nedeniyle degerlendirilen hastalarin %55 acil serviste
ortalama 4-6 saat kalmis veCoHb diizeyi normale inen ve
diger laboratuvar parametrelerinde sorun saptanmayan
hastalar taburcu edilmistir. Hastalarin CoHb diizeyi ile acilde
kalis siresi arasinda anlamli korelasyon saptanmistir.
Toklucu ve ark.’nin gocuk acil vakalarini degerlendirdikleri bir
¢alismada olgularin acilde takip streleri 0,50 ile 20,18 saat
arasinda degismekte olup ortalama 7,07+3,71 saattir (26).
Calismamizda hastalarin %55,5 i acil serviste 2-4 saat takip
edilirken, %34,5 i nin takip silresi 6 saate kadar uzamis
sonrasinda taburculuk planlanmistir. Takip sirelerimiz
literattrdeki calismalarin aksine daha dusdktar.

Sonug olarak CO zehirlenmesi sik rastlanan bir acildir. Acil
serviste rezervuarl maske ile oksijen tedavisi temel tedavidir
ve hastalarin  blyik bir kisminda yeterli tedaviyi
saglamaktadir. HBO tedavisi her merkezde ulasilir
olmamakta ve dogru endikasyonlar disinda acil servilerde
uygunsuz sevkler yasanmaktadir. Karbon monoksit
zehirlenmesi saptanan hastalarda HBO tedavisi 6nemli ve
ozellikli bir tedavi secenegidir. Karboksihemoglobin
dizeyleri HBO tedavisi endikasyonu icin 6nemli bir
yonlendirici olmakla birlikte tek basina belirleyici degildir.
Hastalarda dogru endikasyonlar konulmali ve sualti ve
hiperbarik uzmani ile karar verilmelidir. Bu sayede HBO igin
sadece CoHb dizeyine bakilarak yanlis endikasyonlar
konulmasi ve uygunsuz sevkler énlenebilir.

Kisithhiklar

Calismamizin bazi kisitlamalari mevcuttur. ilki galismamizin
retrospektif olarak yuritilmesi veri toplama asamasinda
hastalarin bilgilerinde kayba neden olmustur. Ayrica
calismamiz tek merkezde yapilmistir ve vaka sayisi kisithidir.
Calismamizda HBO tedavisi verdigimiz hastalarin uzun sireli
takibi saglanamamis acil servis taburculugu sonrasindaki ek
tedavileri kaydedilememistir. Daha fazla sayida hastanin
bulundugu, cok merkezli yapilacak olan baska ¢alismalarla bu
konunun daha iyi aydinlatilabilecegini disinmekteyiz.

Cikar Catismasi: Yazarlar gikar catismasi beyan etmemistir.
Finansan Destek: Yazarlar finansal destek beyan etmemistir.

Yazar Katkisi: Tim yazarlar makalenin hazirlanmasinda esit
katkida bulunmustur.

Etik Onayi: Arastirma protokolii, S.B.U Bursa Yiiksek ihtisas
Egitim ve Arastirma Hastanesi Etik Kurulu tarafindan
22.03.2018 tarihinde 2011-KAEK-25 2018/04-07 sayi
numarasi ile incelenerek onaylanmigtir.

Yazarlar yayin ve arastirma etik kurallarini takip ettigini
beyan etmektedir.
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CASE REPORT / OLGU SUNUMU

A Rare Cause of Leg Pain: Diverticule Perforation, Abscess Formation

Nadir Bir Bacak Agrisi Nedeni: Divertikiil Perforasyonu, Apse Formasyonu

Baris Murat Ayvaci'™, Murat Cetin2™, Hiseyin Sami Sahin!?

ABSTRACT

Aim: Diverticular diseases are mostly asymptomatic and are
mostly seen in patients over the age of forty, especially in western
countries. Although abdominal pain is the most common symptom,
patients with recurrent diverticulitis attacks may present with
atypical presentations.

Case: An 89-year-old male patient presented to the emergency
department with left leg pain that had been going on for two days
and was increasing. It was detected that diverticulitis and the
sigmoid colon secondary to diverticulitis caused abscess formation
in a retroperitoneal pouch extending superiorly and inferiorly over
the psoas muscle.

Conclusion: Recurrent episodes of diverticulitis cause scarring
and adhesion formation and therefore localized perforations and
abscesses can be seen instead of generalized peritonitis. Cases of
atypical diverticulitis with lower extremity pain complicated by
abscess formation in the adjacent psoas muscle can result in high
morbidity and mortality for patients.

Keywords: Diverticulitis, abscess, perforation
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Amag: Divertikiler hastaliklar ¢ogunlukla asemptomatik
seyretmekte ve Ozellikle bati llkelerinde ¢ogunlukla kirk yas Gzeri
hastalarda gorulmektedir. Karin agrisi en sik semptom olmakla
birlikte tekrarlayan divertikiilit ataklarina sahip hastalar atipik
prezentasyonlarla basvurabilmektedir.

Olgu: 89 yasinda erkek hasta acil servise iki glindlir devam eden
ve giderek artan sol bacak agrisi ile acil servise basvurdu. Hastada
divertikilit ve divertikiile sekonder sigmoid kolonun perfore olarak
psoas kasi Uzerinden superior ve inferiora dogru uzanan
retroperitonel bir pos icinde apse olusumuna neden oldugu tespit
edildi.

Sonug: Tekrarlayan divertikilit ataklarinin skar ve adezyon
olusumuna neden oldugu ve bu yiizden lokalize perforasyonlarin ve
apselerin jeneralize peritonitler yerine goérilebilir. Komsu psoas
kasinda apse formasyonu ile komplike olan ve alt ekstremite agrisi
ile gelen atipik bir divertikilit vakalari, hastalar igin yiksek
morbidite ve mortalite ile sonuglanabilmektedir.

Anahtar Kelimeler: Divertikdlit, apse, perforasyon
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Divertikul perforasyonu

Giris

Divertikil, kolonik duvarin kese benzeri protriizyonudur.
divertikal
tanimlanmaktadir. Divertikiiler hastaliklar komplike ve non

Divertikilozis, mevcudiyeti olarak
komplike divertikilitler olarak ikiye ayrilmaktadirlar.
Hastalarin ¢ogunlugu asemptomatik seyretmesine ragmen,
%20 hasta semptom olusturabilmektedir (1). Sigara tiiketimi,
obezite, dustk lifli beslenme risk faktérleri arasinda yer
almaktadir (2). Divertikiiler hastalik en sik sol kolonda
gorilmek Gzere, Ozellikle bati Ulkelerinde, ¢ogunlukla kirk
yas Uzerindeki hastalarda goérilmektedir (3). Akut divertikilit
yatigi icin ortalama yas 63’tlr (4). Yaklasik olarak akut
divertikdlit yatiglarinin  ylizde 16’si 45 vyas altindaki
hastalardan olusmaktadir (5). Divertikiile sahip hastalarda,
divertikullerin ~ yaklasik ~ %95’i sigmoid kolonda
gorilmektedir (6). Divertikilit, divertikller inflamasyon ve
fokal nekroza bagh divertikilin, mikroskobik veya
makroskopik perforasyonundan kaynaklanmaktadir.
Abdominal agri, akut divertikilit hastalarinda en sik gorilen
sikayet olarak karsimiza gikmaktadir, agri genellikle sabittir
ve genellikle basvuru 6ncesindeki birkag giinde de mevcuttur
(7). Divertikiiler apse, akut divertikilit nedeni ile hastaneye
yatirilan hastalarin yaklasik %17’sine meydana gelmektedir
(8).

Bu yazimizda acile sol alt ekstremite agrisi ile basvuran,
ancak agrinin nedeninin divertikiil perforasyonu sonrasi
olusan psoas apsesi oldugu saptanan bir vaka sunulmaktadir.

Olgu Sunumu

Daha o6nceden bilinen diyabet, kalp yetmezligi, prostat
karsinomu, hipertansiyon, kronik bobrek yetmezligi tanilar
mevcut olan, 89 yasinda erkek hasta acil servise iki giindir
devam eden ve giderek artan sol bacak agrisi ile kabul edildi.
Basvuru vital parametreleri; tansiyon arteriyel: 130/85 mm
Hg, ates: 37 °C, nabiz:120 atim /dk, solunum sayisi 14/dakika
olarak saptandi. Yapilan fizik muayenesinde GKS:15, genel
durumu iyi, biling agik, oryante, koopere idi. Her iki
hemitoraksta solunum sesleri esit olarak alindi, ek ses
mevcut degildi. Yapilan batin muayenesinde sol alt derin
palpasyon ile minimal hassasiyet mevcuttu. Tim
edilebildi. Alt
ekstremitelerde cap veya isi farki mevcut degildi. Hastanin

ekstremitelerde nabizlar palpe

ozellikle sol alt ekstremite fleksiyonu sirasinda agrisinin
arttigl izlenmekte idi. Batinda defans veya rebound
saptanmadi. Hastanin caligilan laboratuvar
parametrelerinde, kreatinin 3.1 mg/dL, lre: 113 mg/dL,
CRP:277.8 mg/L, D-dimer: 3.91 ug/mL, WBC: 11.08 103/uL
(%93.2 nétrofil), HGB: 101 g/L, PLT: 214 103/uL, Ph: 7.527,
PCO; 14.8 mmHg, HCO3 12 mmol/L BE: -10.7, laktat 1.81
mmol/L olarak saptandi.

Batindaki hassasiyeti nedeni ile g¢ekilen tim batin
ultrasonografisinde hidropik goriinimde olan ve igerisinde
23 mm buyukligiinde kalkil saptanan safra kesesi disinda ek

Ayvaci ve ark.
patolojik bulguya rastlanilmadi. Hastanin gekilen bilateral alt
ekstremite arteriyovendz dopplerinde patolojik bulguya
rastlaniimadi. Karin agrisi ve alt kadran hassasiyeti devam
eden hastaya tim batin bilgisayarli tomografisi (BT) cekildi.
Hastada, solda kas planlari ve yumusak doku planlari
arasinda, psoas kasi, spermatik kord ve inguinal bdlgeden,
sol gluteal alana dogru uzanan yaygin serbest hava imajlari
gorildii. Ayni diizeyde sigmoid kolon ile ileopsoas kasi
arasinda uzun segment yapisiklik gérinimi mevcut olarak
saptandi. Sol psoas kasi cevresinde yagh planlarda saga
kiyasla belirgin kirlenme tespit edildi (Figlir 1 ve 2).

Figiir 1: Sol inguinal bélgeden sol gluteal alana dogru uzanan yaygin
serbest hava imajlari

Figiir 2: Sol psoas kasi ¢cevresinde yagli planlarda kirlenme

Hastaya nazogastrik dekompresyon ve (riner kateterizasyon
uyguland. iki genis capl IV katater ile kristaloid soliisyonlar
ile rehidratasyon saglandi ve genis spektrumlu antibiyotikler
baslandi. Agri kontroli saglandi. Hemodinamik olarak stabil
olan hasta, divertikil perforasyonu dusiinilerek genel
cerrahi klinigine konsilte edildi.

Genel cerrahi tarafindan yapilan operasyonda, bir bolgeden
psoas kasina yapisik olan sigmoid kolonda divertikiller
oldugu ve divertikile sekonder sigmoid kolonun perfore
olarak psoas kasi Uzerinden superior ve inferiora dogru
uzanan retroperitonel bir pos icinde apse olusumuna neden
oldugu tespit edildi. Hastadan bu olgu sunumunun ve
beraberindeki  gorintilerin  yayinlanmasi i¢in  yazih
bilgilendirilmis onam alindi.
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Divertikul perforasyonu

Tartisma

Divertikulit hastaliginin en sik basvuru sekli karin agrisi olarak
kargimiza g¢ikmaktadir. Ancak vakamizda da oldugu gibi,
kronik apseler, fistil olusumu ve barsak obstriksiyonu
olusmasi durumunda atipik bulgular da gorilebilir.
Divertikulit, kolovajinal fistul (9), perianal fistll (10), karin
duvarinda, renal fossada apse formasyonu, subkutanoz
amfizem (112) gibi farkl sekillerde kendini
gosterebilmektedir. Bizim vakamizda divertikiile bagh
perforasyon, karin agrisi dahil herhangi bir ek semptom
bulundurmadan sadece alt ekstremite agrisi olarak prezente
olmustur. Tekrarlayan divertikiilit ataklarinin skar ve
adezyon olusumuna neden oldugu ve bu ylzden lokalize
perforasyonlarin ve apselerin jeneralize peritonitler yerine
gorilebildigi dustintlmektedir (12). Vakamizda ana sikayet
olarak karin agrisinin yer almamasi bu nedenle olabilir.
Psoas apseleri, immiin yetmezligi olan hastalarda uzak
bolgelerden, lenfatik ya da hematojen yayilim ile (primer
psoas apsesi) veya komsu yapilardan dogrudan yayilim ile
(sekonder psoas apsesi) meydana gelebilmektedir. Vertebral
osseoz patolojiler, kalca artroplastisi, aort ve genitolriner
sistem sorunlari (13) yaninda vakamizda da oldugu gibi
Crohn hastaligi (14), apandisit, kolorektal kanser, Ulseratif
kolit ve gecirilmis abdominal cerrahi, divertikilit, akut
gastroenterit gibi patolojiler de psoas apsesine neden
olabilmektedir.

Tani igin ilk olarak non invazif teknik olmasi dolayisi ile
ultrasonografi istenmis ancak sonug¢ alinamamigtir. Bu
durum ultrasonografinin kisiye bagimli bir teknik olmasindan
ve retroperitoneal olusumlari goriantilemedeki
yetersizliginden kaynaklanabilir. Akut divertikilit tanisi igin
abdominal BT, duyarlilik ve 6zgUllUgu sirasiyla %94, %99
olarak saptanmistir (15). Gerek ayirici tanilarin ekartasyonu,
gerekse olasi komplikasyonlarin tespiti icin, ultrasonografi
penetrasyonunun yetersiz kaldigi vakalar da dahil olmak
Uzere, divertikdlit icin gorintileme metodu bilgisayarli
tomografi olmaldir. Hastamizin sahip oldugu enfeksiyoz
parametre yiikseklikleri ve sol alt ekstremite agrisina eslik
eden sol alt kadranda yer alan minimal hassasiyeti nedeni ile
olusan klinik stiphe, hastamizin tomografi siirecine girmesine
neden olmustur. Hasta daha sonra intraabdominal patolojisi
nedeni ile acil tedavisi devem ederken genel cerrahiye
konsilte edilmis ve operasyona alinmistir.

Sonug¢

Acil basvurular degerlendirilirken, sikayet bazh yaklasim
esastir ancak bu durum sistemik muayene yapilarak hasta
degerlendirilmesinin 6niine gegmemelidir. Alt ekstremite
agnisi ile gelen vakamizda sistemik muayene sirasinda
saptanan bolgesel karin hassasiyeti anlaml laboratuvar
degerleri ve klinik siphenin devam etmesi ile tani almistir.
Klinik stphenin bilgisayarli tomografi gibi gorintiileme
modaliteleri ile desteklenmemesi, bu gibi atipik

Ayvaci ve ark.
prezentasyonlara sahip olan intraabdominal patolojiye sahip
hastalarda taninin gecikmesine neden olabilmekte ve
hastalar icin yliksek morbidite ve mortalite ile
sonuglanabilmektedir.

Cikar Catigsmasi: Yazarlar gikar ¢atismasi bildirmemistir.
Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: Yazarlar vakanin hazirlanmasi ve yazimina
esit oranda katki saglamistir.

Aydinlatilmis Onam Formu: Hastadan bu olgu sunumunun
ve beraberindeki goérintllerin yayinlanmasi igin yazih
bilgilendirilmis onam alindi. Yazili onamin bir kopyasi dergide
incelenmek lizere mevcuttur.
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CASE REPORT / OLGU SUNUMU

Spontaneous Arachnoid Cyst Rupture With Subdural Hygroma in a Previously

Asymptomatic Man: Case Report

Oncesinde Asemptomatik Olan Subdural Higroma ile Seyreden Spontan Araknoid Kist Riiptiirii: Olgu Sunumu

Ercan Nalbant!™, Mehmet Altuntas?

ABSTRACT

Aim: Spontaneous rupture of an arachnoid cyst resulting in a
subdural hygroma is an infrequent event. We report an adult
patient who had no previous neuroimaging and had acute onset
headache, dizziness, and nausea unrelated to trauma.

Case: A 67-year-old male patient was brought to the emergency
service complaints of sudden onset of dizziness, headache, and
vomiting while working in the garden. He described ongoing nausea
and headache localized to the frontal region. Brain CT imaging was
planned for the patient whose nausea and dizziness worsened
while his symptomatic treatment continued. In the brain CT, a large
hypodense extracerebral collection was detected in the area
starting from the middle fossa in the right cerebral hemisphere and
extending to the convexity level in the frontoparietal region. The
patient was consulted in the neurosurgery unit. Surgical
intervention was not considered, and the patient was admitted to
the neurosurgery service for treatment. Due to the asymptomatic
course in the service follow-ups, he was discharged with outpatient
clinic control recommendations.

Conclusion: This case illustrates the importance of recognizing
the possibility of spontaneous rupture of an arachnoid cyst. This
phenomenon should be considered as a differential diagnosis in
patients without head trauma. Although it is rare, being aware of
such a case is helpful in preventing possible bad outcomes.
Keywords: Arachnoid cyst, subdural hygroma, brain surgery
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0oz

Amag: Araknoid kistin subdural higroma ile sonuglanan spontan
rlptird nadir gorilen bir olaydir. Daha 6nce noérogériintileme
yapilmamis ve travmaya baglh olmayan akut baslangicl bas agrisi,
bas donmesi ve mide bulantisi olan yetiskin bir hastayi sunuyoruz.

Olgu: 67 yasinda erkek hasta bahgede calisirken aniden
baslayan bas donmesi, bas agrisi ve kusma sikayetleriyle acil servise
getirildi. Frontal bolgeye lokalize devam eden bulanti ve bas agrisi
tarif etti. Semptomatik tedavisi devam ederken bulanti ve bas
dénmesi artan hastaya beyin BT gorintileme planlandi. Beyin
BT'sinde sag serebral hemisferde orta fossadan baslayip
frontoparietal bolgede konveksite seviyesine kadar uzanan alanda
genis hipodens ekstraserebral koleksiyon saptandi. Hasta beyin
cerrahisi linitesinde konsiilte edildi. Cerrahi miidahale dislintimedi
ve hasta tedavi igin beyin cerrahisi servisine yatirildi. Servis
takiplerindeki asemptomatik seyir nedeniyle poliklinik kontrol
oOnerileriile taburcu edildi.

Sonug: Bu vaka, araknoid kistin spontan riptird olasiligini
bilmenin 6nemini gostermektedir. Bu fenomen kafa travmasi
olmayan hastalarda ayirici tani olarak diisiintilmelidir. Nadir de olsa
boyle bir durumun farkinda olmak olasi kotl sonuglarin
onlenmesinde yardimci olur.

Anahtar Kelimeler: Araknoid kist, subdural higroma, beyin cerrahisi

2 Department of Emergency Medicine, Recep Tayyip Erdogan University Faculty of Medicine, Rize-Turkey

Corresponding Author: Ercan Nalbant, MD Address: Department of Emergency Medicine, Rize State Hospital, Rize-Turkey.Phone: +905428291398 e-mail

dr.nalbant ercan@hotmail.com

Atificin/Cited as: Nalbant E, Altuntas M. Spontaneous Arachnoid Cyst Rupture With Subdural Hygroma in a Previously Asymptomatic Man : Case Report. Anatolian

J Emerg Med 2021;4(4):146-148. https://doi.org/10.54996/anatolianjem.1011297



mailto:dr.nalbant_ercan@hotmail.com
https://doi.org/10.54996/anatolianjem.1011297
https://orcid.org/0000-0002-5470-4519
https://orcid.org/0000-0001-5624-968X

Spontaneous Arachnoid Cyst Rupture

Introduction

Arachnoid cysts, which are usually detected incidentally on
intracranial imaging, are associated with a benign prognosis
in asymptomatic patients (1). Subdural hematoma,
intracystic hemorrhage, and the development of subdural
hygroma are rare complications that may occur following
head trauma (2-5). Subdural hygroma due to spontaneous
arachnoid cyst rupture is extremely rare (6).

Case Report

A 67-year-old male patient was brought to the emergency
service complaints of sudden onset of dizziness, headache,
and vomiting while working in the garden. The patient, who
had no previous history of chronic disease, stated that he
had such a severe headache for the first time. According to
the history taken from him, he did not have a fever recently
and did not experience any severe head trauma.

Clinical Findings

Although the patient's vital parameters were stable, his
Glasgow Coma Score was taken over as 15. In the emergency
department, the patient's blood pressure was 130/80
mm/Hg, pulse was 75/min, saturation was 99%, and blood
glucose was 95 mg/dl. In the detailed neurological
examination of the conscious patient, both upper and lower
extremity strength examinations were 5/5, nuchal rigidity
and pathological reflex were absent. Light reflexes were
normal.

Diagnostic Evaluation

He described ongoing nausea and headache localized to the
frontal region. There was no pathology in the patient's blood
tests, liver and kidney function tests, electrolyte values and
hemogram examination. Because the patient was at an
advanced age and had the most severe headache in his life,
symptomatic treatment was started and Brain CT imaging
was planned for the patient without delay. In the brain CT, a
large hypodense extracerebral collection was detected in
the area starting from the middle fossa in the right cerebral
hemisphere and extending to the convexity level in the
frontoparietal region (Figure 1).

@ ()

Figure 1. CT brain axial image (a) shows an arachnoid cyst in the right temporal
region. Axia image (b) shows right frontoparietal crescent-shaped subdural
fluid collections.

Nalbant et al.
In the MRI taken for detailed examination, the appearance
thought to belong to an isointense arachnoid cyst with CSF
is observed in all sequences, with dimensions of 84x65 mm
originating predominantly from the anterior temporal fossa,
adjacent to the temporal and parietal lobes on the right. In
addition, a subdural effusion, predominantly isointense with
CSF, was observed on the right, extending along with the
parietal convexity location in the pericerebral CSF space and
reaching 119x21 mm dimensions, showing similar signal
characteristics (Figure 2).

Figure 1. MRI brain axial T1 image (a) showing an extra-axial fluid signal

intensity lesion in the right temporal region. Axial T2 weighted image shows
right frontoparietal crescent-shaped subdural fluid collections.

Therapeutic Intervention

Antiemetic and analgesics were administered to the patient
in the emergency room for symptomatic treatment of his
complaints. The patient was consulted in the neurosurgery
unit. Surgical intervention was not considered, and the
patient was admitted to the neurosurgery service for
treatment. Due to the asymptomatic course in the service
follow-ups, he was discharged with outpatient clinic control
recommendations.

Written informed consent was obtained from the patient for
publication of this case report and any accompanying
images.

Discussion

Arachnoid cysts become symptomatic when they grow in
size or rupture (7). The most frequent presenting symptom
associated with arachnoid cysts is headache (3). It is seen
two times more in men than in women (1). Most remain
asymptomatic and surgical intervention is only planned for
cysts that have neurologic symptoms due to mass effect or
cause symptoms of hydrocephalus. It is not fully understood
why the cysts grow, and it is not possible to predict in which
cysts this will occur (8). Younger patients are more likely to
be symptomatic (9). The arachnoid cyst consists of a thin
membrane. It has been suggested that enlargement of the
cyst is due to the production of cerebrospinal fluid by the
cyst walls (3). If the cyst enlarges, it may cause symptoms of
increased intracranial pressure, nausea, and vomiting, focal
neurological deficits, or hydrocephalus (10). A series of
adults with arachnoid cysts showed that 2.5% of the cysts
increased in size, and 0.5% developed symptoms due to the
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enlarging cyst (1). It is recognized that when they cause
neurological symptoms, they must be surgically
decompressed via endoscopic or microsurgical fenestration
or cysto-peritoneal shunt (11). Increased intracranial
pressure and valsalva maneuver are other possible causes of
cyst rupture and hygroma. The most common finding of
arachnoid cyst rupture on imaging is a collection in the

subdural space (7).

In our case, although there was no previous brain imaging,
an extra-axial cystic lesion and a subdural collection with the
same signal were observed in its vicinity. Given the absence
of a history of head trauma and imaging results, it was
concluded that these findings represent spontaneous
rupture of an arachnoid cyst resulting in a subdural hygroma.

Conclusion

This case illustrates the importance of recognizing the
possibility of spontaneous rupture of an arachnoid cyst. This
phenomenon should be considered as a differential
diagnosis in patients without head trauma. Although it is
rare, being aware of such a case is helpful in preventing
possible bad outcomes.
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CASE REPORT / OLGU SUNUMU

Endovascular Treatment Of The Pseudoaneurysm due to Central Venous Catheterization

Santral Venéz Kateterizasyon Girisimi Sonrasinda Gelisen Psédoanevrizma ve Endovaskliler Tedavisi
Berna Keskin1™, Erdem Birgil™, Onur Ergunl™, Azad Hekimoglul™, Erdi Tangobay!*’, Baki Hekimoglu?

ABSTRACT

Aim: In our case, the endovascular treatment of thyrocervical
truncus-derived pseudoaneurysm secondary to arterial puncture
during internal jugular vein (1JV) catheterization in the emergency
department is described. Our aim is to discuss the diagnosis and
safe treatment of this rare complication.

Case: Emergency dialysis decision was taken for a 21-year-old
male patient who applied to our emergency department.
Intervention from the left 1)V was attempted in the emergency
room to insert a temporary hemodialysis catheter. The needle was
withdrawn due to pulsatile blood coming after needle insertion.
The patient, who had a rapidly growing swelling in the neck despite
the pressure, was referred to our radiology unit for further
examination. As a result of the examinations performed in our unit,
a diagnosis of pseudoaneurysm originating from the thyrocervical
trunk was made. Endovascular treatment with coil embolization
was completed in angiography.

Conclusion: Pseudoaneurysm should also be considered in
patients who develop swelling with or without a neck murmur after
IJV catheterization and should be investigated with Doppler
ultrasound. Endovascular coil embolization should be preferred as
a safe and effective method in the treatment of developing
pseudoaneurysm.

Keywords: Central venous catheterization, pseudoaneurysm,
endovascular treatment

Gonderim: 7 Ekim 2021

Kabul: 15 Aralik 2021

0oz

Amag: Olgumuzda acil serviste internal juguler ven (LJV)
kateterizasyonu sirasinda arteriyal ponksiyona sekonder gelisen
tiroservikal trunkus kaynakli psddoanevrizma ve endovaskiler
tedavisi anlatilmakta olup amacimiz nadir goriilen bu
komplikasyonun taninmasi ve glivenli tedavisinin tartisiimasidir.

Olgu: Acil servisimize basvuran 21 yasinda erkek hastaya acil
diyaliz karari alinmis. Gegici hemodiyaliz kateteri takilmasi amaciyla
acil serviste sol JV’den girisim denenmis. igne girisi sonrasi gelen
pulsatil kan nedeniyle igne gekilmis. Basiya ragmen boyunda hizli
buytyen sislik meydana gelen hasta radyoloji birimimize ileri
inceleme amaciyla yonlendirildi. Birimimizde yapilan tetkikler
sonucu tiroservikal trunkus kaynakli psddoanevrizma teshisi
konuldu. Yapilan anjiografide koil embolizasyon ile endovaskiiler
tedavisi tamamlandi.

Sonug: 1)V kateterizasyonu sonrasinda boyunda tflirim olsun
veya olmasin sislik gelisen hastalarda psédoanevrizmanin da akla
gelmesive Doppler ultrason ile arastirilmasi gerekmektedir. Gelisen
psddoanevrizmanin tedavisinde endovaskiler koil embolizasyon
guvenilir ve efektif bir yontem olarak ilk planda tercih edilmelidir.
Anahtar Kelimeler: Santral ven6z kateterizasyon, psédoanevrizma,
endovaskiiler tedavi
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Santral Venoz Kataterizasyon Sonrasi Psddoanevrizma

Giris

internal juguler ven (lJV), katetere bagh tromboz ve stenoz
oranlarinin daha az olmasi nedeniyle hemodiyaliz gereken
hastalarda kateterizasyon icin ilk tercih edilen erisim
yoludur. 1)V kateterizasyonu %90 oraninda teknik basari ile
uygulanirken isleme bagh komplikasyon oranlari %0.1 ile
%4.2 arasinda degismektedir (1). Baslica komplikasyonlar
arteriyel ponksiyon, kanama, pnomotoraks, hemotoraks,
hematom, hava yolu obstriiksiyonu ve intraarteriyel kateter
yerlestirilmesidir (1,2).

Bizim olgumuzda acil serviste IJV kateterizasyonu sirasinda
arteriyel ponksiyona sekonder gelisen tiroservikal trunkus
kaynakli  psédoanevrizma ve endovaskiler tedauvisi
anlatilmaktadir. Bu olgu sunumunda amacimiz, nadir
gorilen bu komplikasyonun taninmasi ve giivenli tedavisinin
tartisiimasidir.

Olgu Sunumu

21 yasinda erkek hasta, evde 5-6 dakika siiren kasilma
tarzinda nobet gegirmesi Uzerine acil servise getirildi.
Hastanin vitalleri stabil olup; yapilan tetkiklerinde serum
kreatinin degeri 22 mg/dl, serum Ure degeri 488 mg/dl,
hemoglobin degeri 4 gr/dl olarak saptandi. Konviilziyon
nedeniyle norolojiye danisilan ve gekilen diflizyon manyetik
rezonans goruntilerde her iki hemisfer beyaz cevherde
yaygin simetrik diflizyon kisitlamasi izlenen hastanin mevcut
durumunun metabolik bozukluga ve derin anemiye sekonder
oldugu dusiinildi. Uremik ensefalopati 6n tanisiyla acil
diyaliz karari alinan hastaya gecici hemodiyaliz kateteri
takilmasi amaciyla sol 1JV’den 18 Gauge igne ile girisim
denenmis. igne girisi sonrasi gelen kanda pulsatilite olmasi
nedeniyle arteriyel ponksiyon dusinilerek igne ¢ekilmis ve
giris yerine basi uygulanmis. Basiya ragmen boyunda hizli
blylyen sislik meydana gelen hasta ileri tetkik amaciyla
tarafimiza danisildi. Karotid ponksiyon diisiinilen hastaya
yatak basi Doppler ultrasonografi (US) vyapildi. US
incelemede, sol ana karotid arter (CCA), internal ve eksternal
karotid arterin intakt gorinimde oldugu saptandi. Sol
sternokleidomastoid kas posteriorunda, kas planlari
arasinda 6dematdz goériinimler, kalinhk artisi izlendi ve
hematom lehine yorumlandi. Bu diizeyde renk modu ve
doppler incelemede hematom icerisinde 15x7 mm
boyutlarinda psddoanevrizma ile uyumlu dolum gosteren
lezyon saptandi (Sekil 1 ve 2). Hastanin hemoglobin
degerinin diisik olmasi, psédoanevrizmadan kanama riski,
hematom alaninin biiylyerek servikal ve mediastinal
yapilara basi yapma riski bulunmasi nedeniyle hastaya tani
ve tedavi amagli acil endovaskiiler girisim planlandi.

Hasta tarafimiza danisilmadan 6nce sag ana femoral vene
santral ventz kateter takilmis ancak henliz hemodiyaliz
uygulanmamig ve antikoagulan ilag verilmemisti.
Hastanemiz Girisimsel Radyoloji tnitesine alinan hastaya
lokal anestezi altinda sol ana femoral arterden giris yapilarak

Keskin ve ark.

Sekil 1: Renkli Doppler US incelemede hematom alani igerisindeki
ps6doanevrizma ve ying yang isareti (beyaz ok) izlenmektedir.
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Sekil 2: Sol CCA’dan alinan selektif anjiyogramda patolojik dolum ve
ekstravazasyon ile uyumlu gériiniim izlenmemektedir.

6 F vaskiler kilif yerlestirildi. Uygun kateter ve kilavuz tel
yardimiyla sol CCA ve sol subklavyen arter selektif olarak
kateterize edildi. Sol CCA orjininden alinan goriintilerde
ekstravazasyon ve psoddoanevrizma ile uyumlu dolus
saptanmadi. Sol subklavyen arterden alinan selektif
gorlntilerde sol tiroservikal trunkustan kaynaklanan
yaklasik 1 cm g¢apli psédoanevrizma ile uyumlu dolum defekti
izlendi (Sekil 3 ve 4). Bunun Uzerine hastanin endovaskiiler
yolla koil embolizasyon ile tedavisine karar verildi. Sol
subklavyen artere ulasildiktan sonra, tiroservikal trunkus
mikrokateter-mikrotel yardimiyla selektif olarak kateterize
edilerek psddoanevrizma liimenine superselektif ulasildi. 7
adet kontrolli ayrilan koil ile psédoanevrizma limeni
komplet embolize edildi. Alinan kontrol gorintilerde
psddoanevrizmanin dolasim disi  kaldigi teyit edildi,
ekstravazasyon veya patolojik dolum gérilmedi (Sekil 5).
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Sekil 3: Sol subklavyen arterden alinan selektif anjiyogramda tiroservikal
trunkustan (siyah ok basi) kaynaklanan psddoanevrizmaya ait dolus
izlenmektedir (beyaz ok).

Sekil 4: Psddoanevrizma limenine slperselektif olarak ulastiktan sonra
elde edilen anjiyogramda patolojik dolus daha net gortilmektedir.

Hastanin sol femoral arterdeki giris yerine vaskiler kapama
sistemi uygulandiktan sonra isleme son verilerek hasta
yogun bakima yonlendirildi.

Bu olgu sunumunun ve eslik eden goriintilerin yayinlanmasi
icin hastadan yazili bilgilendirilmis olur alinmistir.

F - oy
Sekil 5: Psodoanevrizmanin koil embolizasyonu sonrasinda limen

icerisinde patolojik kontrast dolusu (siyah ok) izlenmemektedir (beyaz
ok: tiroservikal trunkus).

Keskin ve ark.
Tartisma
IJV kateterizasyonu, gecici hemodiyaliz amaciyla uzun
yillardir acil serviste siklikla ve basariyla kullaniimaktadir.
Ancak islem bir takim riskleri de beraberinde getirmektedir.
Literatlirde santral vendz kateter takilan hastalarda
komplikasyon gelisimine etkili faktorler tanimlanmistir (3).
En sik gorilen komplikasyonu %3 insidans ile arteriyel
ponksiyon olarak bildirilmektedir (4). Arteriyel ponksiyon igin
risk faktorleri anatomik varyasyonlar, obezite, gegcirilmis
boyun cerrahisi, boynun ileri derecede rotasyonu, birden
fazla igne girisi, deneyimsiz operator, soldan kateterizasyon,
fazla lateralden girisim, koagulopati olarak bildirilmistir (3,5).
)V kateterizasyonu sonrasi gelisen psédoanevrizma
formasyonu ise literatiirde nadiren bildirilmistir (5-9).
Anatomik isaretler kullanilarak yapilan girisimlerde, yakin
anatomik iliski nedeniyle bu komplikasyonlarin gelisme riski
artmaktadir. Shield ve arkadaslari lateral kor yaklasimda
tiroservikal trunkusta meydana gelen ilk psédoanevrizma
olgusunu tanimlamistir (10). Bizim olgumuzda da acil serviste
anatomik isaretler kullanilarak lateralden kor girisim yapilmis
olup takiben arteriyel ponksiyon ve psddoanevrizma
gelismistir. 1JV kateterizasyonu icin US esliginde girisimin
yapilmasi arteriyel ponksiyon riskini azaltacagindan acil
serviste de kullanilmasi 6nem arz etmektedir (11-14).
Psddoanevrizma gelisme riskini artiran diger faktorler
arasinda; antitrombotik ila¢ kullanimi, yas, ateroskleroz ve
hipertansiyon bulunmaktadir (15). Bizim olgumuzda bu risk
faktorleri bulunmamakla birlikte, hastanin mevcut tGremik
durumunun koagilasyon bozuklugunun sebebi olabilecegi
disindlmustar.
Psddoanevrizma gelisimi icin literatiirde belli bir zaman
araligi bulunmamakta olup hemen arteriyel ponksiyon
sonrasinda psddoanevrizma gelisebilecegi gibi, klinik ve
radyolojik  olarak  akut doénemde  saptanamamis
psédoanevrizmalar ilerleyen zamanlarda tani alabilir.
Psddoanevrizma; boyunda uftram, agri, sislik, pulsatil kitle
seklinde ortaya cikabilir. Hastanin gegirilmis santral venoz
kateterizasyon Oykisli de mevcut ise, hematom yada
psédoanevrizma disliniilmeli ve fizik muayene ile ayrimi zor
oldugundan US ile arastiriimahdir.
Psodoanevrizmanin  klinik seyri degiskenlik gosterir.
Boyutlari hizlica artabilir, riiptiir sonrasi siddetli ve persistan
kanama olabilir, cevre dokularda basi etkisi olusturabilir veya
spontan tromboze olabilir.
iyatrojenik boyun psédoanevrizmalarinda hasta grubu
genellikle hemodiyaliz hastalari oldugundan, bu hastalarda
mevcut koagulopati ve heparinizasyona bagh
psddoanevrizmanin  komplike olma riski artmaktadir.
Komplikasyon gelisimi anatomik lokalizasyon nedeniyle
tehlikeli oldugundan bu vakalarda spontan rezoliisyonu
beklemek giivenilir degildir (2).
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Tedavi tercihinde psddoanevrizmanin boyutu ve vyeri,
ekspansiyon goésterip gostermemesi, koagiilopati ve tedavi
modalitesine erigsim géz 6niinde bulundurulmalidir.

Femoral psddoanevrizmalarda ultrason esliginde
kompresyon basariyla uygulanabilmekte olup, boyunda
gelisen psoédoanevrizmalarda derin yerlesim nedeniyle
tedavisinin

kompresyon basarisinin femoral

psédoanevrizmalara gore daha az olabilecegi
disinilmektedir. Literatlirde bir olguda kompresyon
tedavisi uygulanmistir (15).

Ps6doanevrizmanin tedavisinde daha 6nceki yillarda cerrahi
tercih edilirken, girisimsel radyolojik gelismelerin de etkisiyle
glinimizde endovaskiler tedavi, komplike olmamis
hastalarda daha glivenilir bir secenek olarak karsimiza
¢cikmaktadir. Endovaskiiler tedavi secenekleri arasinda koil
embolizasyon, kapli stent kullanimi, balon okliizyon
esiliginde psddoanevrizma limenine perkitan trombin
enjeksiyonu sayilabilir (1). Bizim olgumuzda akut donemde
tani konuldugu icin, lezyon komplike olmadigindan cerrahi
tedavi tercih edilmemistir. Kapl stent yerlestirilmesi 6mir
boyu antiagregan kullanimi gerektirecegi ve okliizyon riski
nedeniyle bizim olgumuzda oldugu gibi geng¢ hastalarda
oncelikli tercih olmamalidir. Endovaskiiler koil
embolizasyon, antikoagiilan-antiagregan tedavi altindaki
hastalarda bile kullanilabilmesi nedeniyle rolatif olarak daha
guvenli bir tedavi yontemidir (1). Literatirde farkh
lokalizasyonlardaki psédoanevrizmalarda koil
embolizasyonun basariyla gergeklestirildigi bildirilmistir
(1,2,6,7). Bizim hastamizda da koil embolizasyon basariyla
gerceklestirilmis olup, 2 ay sonraki kontrollerinde rekirrens
tespit edilmemistir.

Sonug

Sonug¢ olarak IV kateterizasyonu sonrasinda boyunda
Ufirim olsun veya olmasin siglik gelisen hastalarda
psédoanevrizmanin da akla gelmesi ve Doppler US ile
arastirilmasi gerekmektedir. Gelisen psddoanevrizmanin
tedavisinde endovaskiiler koil embolizasyon giivenilir ve

efektif bir yontem olarak ilk planda tercih edilmelidir.

Cikar Catismasi: Bu calisma ile ilgili olarak yazarlarin ve/veya
aile bireylerinin ¢ikar c¢atismasi potansiyeli olabilecek
bilimsel ve tibbi komite Uyeligi veya Uyeleri ile iliskisi,
danismanlik, bilirkisilik, herhangi bir firmada c¢alisma
durumu, hissedarlik ve benzer durumlari yoktur.

Finansal Destek: Bu olgu sunumunda konusu ile ilgili
dogrudan baglantisi bulunan herhangi bir ila¢ firmasindan,
tibbi alet, gere¢ ve malzeme saglayan ve/veya ureten bir
firma veya herhangi bir ticari firmadan, c¢alismanin
degerlendirme sirecinde, calisma ile ilgili verilecek karari
olumsuz etkileyebilecek maddi ve/veya manevi herhangi bir
destek alinmamistir.

Keskin ve ark.
Yazarhk Katkisi: Yazinin hazirlanmasinda tim yazarlar esit
oranda katki sunmuslardir.

Hasta Onami: Bu olgu sunumunun ve eslik eden goriintilerin
yayinlanmasi icin hastadan yazili bilgilendirilmis olur
alinmistir. Yazili iznin bir kopyasi bu dergide incelenmek
Uzere mevcuttur.
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COVID-19 Pandemisinde Radyolojik Degerlendirme
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ABSTRACT

Since the beginning of the COVID-19 pandemic, there have
been differences in the use of imaging methods due to variables
such as the difficulty of accessing health services, the planning
made for the efficient use of resources, the significant increase in
the number of admissions, high rates of contagiousness, cost, and
duration of decontamination. Especially at the beginning of the
COVID-19 pandemic, the American Society of Radiology (ACR)
declared in its statement that the decontamination process,
especially after the application of computed tomography, would
cause disruptions in the delivery of radiological services, increase
the risk of cross-infection and the possibility of transmission. For
this reason, in the first months of the Pandemic, ACR recommended
that COVID-19 patients be evaluated with portable direct chest
radiographs. However, in the following period, the frequency of use
of thorax CT increased due to its high sensitivity in diagnosis.

Typical findings of COVID-19 pneumonia are subpleural ground-
glass densities, a “cobblestone” sign caused by intra/interlobular
septal thickenings superposed to ground glass densities, and
consolidations, predominantly in the basal and posterior segments.
In addition, air bronchograms and signs of vascular enlargement
may accompany. These findings can be evaluated by X-ray,
ultrasonography, and computed tomography.

As a result, imaging methods used in the management of
COVID-19 pneumonia differed due to variables such as service
delivery conditions, number of patients, cost, technical
competence, and patient management plans. Currently, there is no
imaging method that leads to a definitive diagnosis for COVID-19
cases. Available imaging methods will vary according to the
characteristics of the institution and the patients. It would be
appropriate to choose imaging methods suitable for these
variables.

Keywords: Covid-19, bedside ultrasonography, computed
tomography, plain radiography, radiology
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Kabul: 19 Aralik 2021

oz

COVID-19 pandemisinin baslangicindan bu yana saglik
hizmetlerine erisimin zorlasmasi, kaynaklarin etkin kullanimi igin
yapilan planlamalar, saghk kurumlarina basvurularinda sayisindaki
ciddi artis, yliksek bulasicilik oranlari, dekontaminasyon maliyet ve
sureleri gibi degiskenler sebebiyle gorintiileme yodntemlerinin
kullanimi agisindan farkliliklar ortaya ¢ikmistir. Ozellikle COVID-19
pandemisinin baslangicinda Amerikan Radyoloji Dernegi (ACR)
yayinladigi bildiri ile 6zellikle bilgisayarh tomofrafi (BT) uygulamasi
sonrasi dekontaminasyon siirecinin radyolojik hizmetlerin
sunumunda aksamalar olusturacagini, gapraz enfeksiyon riskini ve
bulag olasiligini artiracagini beyan etmistir. Bu sebeple pandeminin
ilk aylarinda ACR COVID-19 hastalarinin tasinabilir cihazlarla gekilen
direkt gogus grafileri ile degerlendirilmesini 6nermistir. Ancak
ilerleyen zamanda toraks BT’nin tani koymadaki duyarliliginin
yuksekligi sebebiyle Covid-19 hastalarinin yonetiminde BT yaygin
olarak kullanilmaya baslanmistir.

COVID-19 pnémonisinin tipik bulgulari, agirlikli olarak bazal ve
posterior kesimlerde, subplevral yerlesimli buzlu cam dansiteleri,
buzlu cam dansitelerine sliperpoze olan intra/interlobuler septal
kalinlasmalarin  yol actigi “arnavut kaldirrmi” bulgusu ve
konsolidasyonlardir. Buna ek olarak hava bronkogramlari ve
vaskiler genisleme bulgulari da eslik edebilir. Bu bulgular direkt
grafi, ultrasonografi ve bilgisayarli tomografi (BT) araciligiyla
degerlendirilebilir.

Sonug olarak hizmet sunum sartlari, hasta sayilari, maliyet,
teknik yeterlilik ve hasta yonetim planlari gibi degiskenler sebebiyle
COVID-19 pnémoni ydnetiminde kullanilan  gériintiileme
yontemleri farkliliklar géstermistir. Mevcut durumda halen COVID-
19 vakalarri igin kesin taniya ulastiran goriintiileme yontemi yoktur.
Mevcut goruntlleme yontemleri saglk hizmeti sunulan kurumun
ve hizmet verilen hastalarin 6zelliklerine gore degiskenlik
gosterecektir. Bu degiskenlere uygun goriintiileme ydntemlerinin
tercih edilmesi uygun olacaktir.

Anahtar Kelimeler: COViD-19, yatak basi ultrasonografi,
bilgisayarli tomografi, direkt grafi, radyoloji
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Giris

Kiresel olarak COVID-19 pandemisi ile cesitli uzmanhk
alanlarindan birgok saglik profesyoneli hastaligin teshis ve
tedavisinde etkin rol almak zorunda kalmislardir. Ozellikle
tanisal gercek zamanl polimeraz zincir reaksiyon (RT-PCR)
testlerine erisimin zorlugu, 6rnek alim teknigindeki hatalar
ve testlerin yalanci negatiflik oranlari sebebiyle COVID-19
tanisinin radyolojik agidan konulmasi gerekliligi ortaya
¢cikmistir. Pandeminin baslangicindan giinimize literatlr
cogunlukla toraks bilgisayarli tomografi (BT) bulgularina
odaklanmaktadir (1,2). Ozellikle PCR testleri ile BT
gorintileme yontemlerinin  karsilastirildigi  ¢alismalarda
toraks BT goruntiilemelerinin daha yiiksek duyarliliklara
sahip oldugu gosterilmistir (3). Ancak Amerikan Radyoloji
Dernegi (ACR) COVID-19 pandemisinin ilk aylarinda
yayinladigr bildiri ile; COVID-19 hastalarinda uygulanan BT
gorlntllemeleri sonrasi  dekontaminasyon siirecinin
radyoloji hizmetlerine ulagimi sekteye ugratacagini ve ¢apraz
enfeksiyon riskini arttiracagini beyan etmistir (4). Ayrica tim
saglik kuruluslarinda BT hizmetinin sunulamadigi gbz 6niinde
bulundurulmalidir. Bu sebeple ACR pandeminin ilk aylarinda
COVID-19 hastalarinin tasinabilir cihazlarla cekilen gdgiis
direkt grafileri ile degerlendirmelerinin ©6ne ¢ikmasi
konusunda gorus belirtmistir (4). Bunun yaninda 6zellikle acil
servisler ve yogun bakim (nitelerinde yatak basi akciger
ultrasonografisi  (ACUS) uygulamalari  yaygin olarak
kullanilmaya baslanmistir.  ACUS degerlendirmelerinin
Toraks BT bulgulariyla yiksek korelasyonu ve iyonize
radyasyon maruziyetini ortadan kaldiriyor olmasi COViD-19
vakalarinin taninmasinda ultrasonografinin etkinligini ortaya
koymaktadir  (1,2). Yatak basi  ACUS'nin  klinik
degerlendirmeyi yapan saglk profesyoneli tarafindan es
zamanh yapiliyor olmasi klinik karar vermeyi hizlandirdig
gosterilmistir (5). Sonug olarak farkli saghk hizmeti sunum
sartlarinda farkli akciger gorintiileme yontemleri tercih
edilebilir bir hal almistir.

Bu derlemede COVID-19 pandemisi ile hasta yénetiminde
kullanilan direkt grafi, yatak basi ACUS ve toraks BT
goriintiileme metotlari ile elde edilen bulgular, metotlarin
avantaj ve dezavantajlar aktarilacaktir.

Tartisma

COVID-19 pandemisi ile hastanelere bagvuran hasta
sayllarinda artis, saglik hizmetlerinin kismi yetersiz kalisi ve
hizli sekilde planlanmasi gereken hasta yonetimi radyolojik
goriintiileme yontemlerine olan talebi arttirmistir. Pandemi
baslangici ile olasi kontaminasyonu ve hizmet devamliligini
saglayabilmek icin direkt gogis grafisi ile degerlendirmeler
onerilmekte iken tanisal duyarliligin yiksek olmasi sebebiyle
toraks BT gorintilemeler tercih edilmeye baslanmistir.
Pandemi siiresince 6zellikle yogun bakim lnitelerinde ve acil
servislerde hasta takiplerinde yatak basi ACUS uygulamalari
yapilmaktadir.

Direkt Gégiis Grafisi

COVIiD-19 pandemisi &ncesinde, pnémoni, bronsit ve
bronsiolit gibi akut alt solunum yollari enfeksiyonlarinin
(ASYE) yonetiminde gogus direkt grafileri yaygin olarak
kullanilmakta idi. Ozellikle ASYE bulgulari olan ates, balgam,
solunum sikintisi ve ©ksirik sikayetleri ile basvuran
hastalarda goglis direkt grafileri ile hastaliklarin tani ve
tedavisi planlanmaktadir. 2013 yilinda Cao AM. ve ark gogus
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direkt grafi kullaniminin ASYE hasta grubunda hastanede
kalig suresine, sonlanima ve komplikasyon oraninin
azalmasina etkisini incelemislerdir (6). Calismada direkt grafi
ile degerlendirilen ve degerlendiriimeyen hasta gruplari
arasinda hastanede kalis siireleri, sonlanim ve komplikasyon
orani agisindan anlamli farklilik tespit edememislerdir. Bu
bilgi 1s18inda benzer klinik bulgular ile seyreden ve akciger
lezyonlari olusturan COViD-19 pnémonisinin ayirici tanisi igin
direkt gogis grafisi ile spesifik bulgular tespit edilemeyecegi
ortaya koyulmaktadir.

COVID-19 6ncesi ddnemde solunum yolu semptomlari olan
hastalarda ilk tercih edilen goriintiileme yontemi olan gogus
direkt grafi diisiik duyarliik orani nedeniyle COVID-19
pnémonisi tanisini  dislamakta kullanilmamaktadir (7).
Asemptomatik hastalarda ya da semptom baslangicindan
sonra erken doénemde en sik bulgu olarak karsimiza ¢ikan
izole ya da multifokal buzlu cam dansiteleri goglis direkt
grafilerinde  saptanamayabilir.  Yine de COVID-19
pndmonisinde gogus direkt grafi ile disik sensitivite ile
saptanabilecek bulgular mevcuttur. Bu bulgularin basinda
akciger konsolidasyonlari ve buzlu cam opasiteleri yer alir.
Buzlu cam atenuasyon alanlarina eglik eden retikiler
opasiteler direkt grafilerde daha kolay fark edilebilen
bulgulardir. COVID-19 pnémonisinin en spesifik bulgusu
periferik yerlesimli ¢ok sayida opasiteler/buzlu cam
dansiteleridir (8).

Gogus direkt grafisindeki bulgular toraks BT ile de
degerlendirilebilir. Her ne kadar diizensiz, yamal, retikiler
ve yaygin buzlu cam dansiteleri gibi bulgular COVIiD-19
pndémonisi icin sik goriilen bulgular olsa da gogus direkt grafi
ile patolojinin net sekilde degerlendirilebilmesi zordur.
Literatiirde COVID-19 tanisinda akciger grafisi ve toraks
BT’nin tanisal dogrulugunu karsilastiran bir ¢alismada, iki
modalite arasinda o6zgillik agisindan  anlamh  fark
saptanmamakla birlikte toraks BT’nin duyarhhg (%85),
akciger grafisine gore (%56) anlamli olarak yiksek
bulunmustur (9). Bu sebeple ACR tarafindan COVID-19
pandemisinin baslangic déneminde Onerilen tasinabilir
gogls direkt grafi degerlendirmesi yerini toraks BT’ye
birakmaya basglamistir.

Yatak Basi Akciger Ultrasonografisi

COVID-19 pnémonisi vakalarinda yatak basi ACUS'nin
kullanimi rutinde 6nerilmemektedir. Ancak 6zellikle direkt
grafilerin tani koymadaki distik duyarliliklari ve toraks BT’nin
olusturdugu radyasyon maruziyeti, kontaminasyon ve olasi
capraz enfeksiyon riskleri ve yiiksek maliyet sebebiyle acil
servis ve yogun bakim initelerinde COVID-19 pndmonisi
yonetiminde yatak basi ACUS kullaniimaktadir.

Sonografik incelemelerin yaygin kullanimi daha ¢ok hastanin
akciger gorintilemesine erismesine olanak taniyan maliyet
etkin bir yontemdir. ACUS son vyirmi vyilda akciger
hastaliklarinin hizli ayirici tanisi igin invaziv olmayan bir arag
olarak ortaya c¢ikmistir. Acil durumda, ACUS'nin hem
yetiskinlerde hem de ¢ocuklarda viral ve bakteriyel
pnémoninin ve akut respiratuvar distres sendromunun
(ARDS) tani ve izlenmesi icin BT ve gogis grafisi kadar dogru
ve giivenilir oldugu kanitlanmistir (10,11). Ornegin influenza
A HIN1 pandemisi sirasinda ACUS uygulamasi, interstisyel
akciger hastaliginin erken saptanmasini saglamistir (12).
Gilnimuizde yogun bakimlar ve acil servislerde pndmoni
vakalarinin  takibinde siklikla kullanilmaktadir. Bunun
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yaninda yatak basi ACUS'nin kolay erisilebilir olusu ve diisiik
maliyeti sebebiyle dusuk gelirli Glkelerde kullanimi yaygindir
(13).

COVID-19 pnémonisinde akciger tutulumu tipik olarak
periferik bolgelerde oldugundan lezyon tespiti ve takibi
yatak basi ACUS ile yapilabilir. Hastalik siirecinde; plevradan
baslayip goriintinin alaninin sonuna kadar ilerleyen ve
interlobiler septanin 6dem veya fibroziste gorilen dikey
hiperekoik gizgiler olan B gizgileri veya “akciger roketleri” de
dahil olmak Uzere gesitli ultrason bulgulari ortaya cikar.
Pnomonide, etkilenen akcigerlerin artmis ekojenitesi
karacigere benzer goriinir ve hem statik hem de dinamik
gorintilerde gorulen hava dolu bronslarin varligi “doku
paterni” olarak da adlandirilir. COViD-19 pnémonisinde de
benzer sonografik bulgular tespit edilmektedir. Tipik olarak
degerlendirilebilen sonografik bulgular; plevra
devamliliginda bozulma, plevra altinda yerlesim gosteren
¢ok sayida birlesme egiliminde B gizgileri, yamasal veya
nodiler konsolidasyonlar ve konsolide alanlarda ortaya
¢tkan hava bronkogramlari olarak sayilabilir (14-16).
Anormal akciger bulgularinin standart raporlanmasi ve
yorumlanmasi veya akciger havalanmasinin
degerlendirilmesi icin gesitli  ACUS  protokolleri
yayinlanmistir. Ornegin her iki hemitoraksi 4 esit parcaya ve
posterior akciger alanini 3 esit pargaya bolmek lizere toplam
14 farkli baki alanindan yapilan ACUS degerlendirmesi
oldugu gibi her iki hemitoraksi 4 esit pargaya ve posterior
akciger alanini 2 esit parcaya ayirarak 12 farkli baki noktasi
olusturan protokoller mevcuttur (17,18). Tim protokollerin
ortak noktasi posterior akciger dokusunu ve plevra
komsulugunu siklikla tutan COVID-19 pn&monisinin
sonografik bulgularini kolayca tespit edebilmek igin ok
sayida farkli alana bakmaktir. Ancak bu protokoller
olusturulurken ortaya ¢ikan bazi kisithliklar giderilememistir.
Bunlarin basinda havalanmis saglikh akciger dokusu
varliginda daha derin dokularda yerlesen lezyonlarin yatak
basi ACUS ile goriilememesidir. Havalanan saghkli akciger
dokusu ses iletimini engelledigi icin subplevral yerlesimli
olmayan lezyonlarin tespiti zorlasmaktadir.

COVID-19 pandemisinin baslangicindan bu yana hastalarin
yonetiminde kullanilan goériintiileme yontemlerinden birisi
yatak basi ACUS'dir. Pandemi slresince hasta sayisindaki
surekli artis hasta yonetiminin hizlandiriimasi gerekliligini
dogurmustur. Toraks BT ile yapilan degerlendirmelerde
tanisal duyarlihk ylksek olsa dahi kaynak kullanimi ve
maliyet etkinlik agisindan kolay ulasilabilir, tekrarlanabilir,
iyonize radyasyon riski olmayan ve diisiik maliyetli yatak basi
ACUS uygulamalarinin COVID-19 pndémonisi ydnetiminde
kullanilmasi tavsiye edilmektedir (18). Ancak yapilan
calismalar yatak basi  ACUS'nin  toraks BT ile
karsilastinildiginda duisik duyarliliga sahip oldugunu ortaya
koymustur (19). Bu sebeple 6zellikle yogun bakim tniteleri
gibi yakin hasta takibi yapilan alanlarda ve hasta sayisinin
fazla, goruntileme imkanlarinin kisitli ve kontaminasyonun
engellenemedigi  acil servis alanlarinda  COVID-19
pndémonisinin degerlendirilmesinde yatak basi ACUS akilda
tutulmalhdir.

Toraks BT

COVID-19 tanisinda toraks BT gériintiilemenin diger
gorintileme yontemleri ile karsilastinldiginda ylksek
duyarliliga sahip oldugu gosterilmistir (9). Bu nedenle acil
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servislerin yogunlastigi salgin kosullarinda, izolasyon ya da
hastaneye yatis kararinin verilmesinde, triyaj ve hizli tani
amaciyla toraks BT siklikla kullaniimistir. Bir diger yandan
radyasyon maruziyeti, hastalar arasinda cihaz ve ¢ekim
odasinin dekontaminasyonu icin gereken zaman, saghk
calisanlarina veya COVID-19 disi hastalara bulas riski BT’nin
kullanimini sinirlayan faktoérlerdir.

Komplike olmamis COViD-19 pnémonisinde bulgular akciger
parankimlerinde gorildiginden, toraks BT intravenoz
yoldan kontrast madde verilmeden ve ince kesit kalinliginda
(1-1.5 mm) elde olunmalidir. Literatirde semptomatik
hastalardan olusan bir metaanalizde COVID-19 tanisinda
toraks BT’nin duyarlihgi %93-97 ve 0zgllligu %25-72
araliginda bulunmustur (20). Ozellikle semptomlarin
baslangicini takiben erken dénemde RT-PCR sonucu pozitif
olsa bile hastalarin yaklasik %50’sinde BT bulgusu
olmayabilir (21). Wang ve ark. calismasinda toraks BT’nin
COVID-19 enfeksiyonunu saptamada duyarlihig semptom
baglangicindan itibaren 0-5. giinde %84 iken, 6-11.glinde
%99’a cikmistir (22). Toraks BT’de bulgu olmamasi COViD-19
enfeksiyonu varligini dislayamadigindan, toraks BT’nin
tanida rutin kullanimi ya da asemptomatik bireylerde tarama
amagli kullanimi 6nerilmemektedir (23).

Hipoksemisi olan hastalarda, RT-PCR sonucundan bagimsiz
olarak orta-agir siddette semptomlari bulunan hastalarda,
ayrica  solunum  fonksiyonlari  kotllesen,  hastalik
progresyonu ya da komplikasyon siiphesi olan COVID-19
hastalarinda BT kullanimi &nerilmektedir (23). COVID-19
pndémonisinin tipik bulgulari, agirhikli olarak bazal ve
posterior kesimlerde, subplevral yerlesimli buzlu cam
dansiteleri, buzlu cam dansitelerine siperpoze olan
intra/interlobller septal kalinlasmalarin yol actigi “arnavut
kaldirim1” bulgusu ve konsolidasyonlardir. Ek olarak halo ve
ters halo bulgusu, hava bronkogramlari, vaskiiler genisleme
bulgusu gorilebilir (21,24). BT bulgulari, semptom
baslangicindan sonra gecgen siireye goére farklilik gosterir.
Erken evrede (0-4. gin) en sik bulgu olarak izole ya da
multifokal buzlu cam dansiteleri gorilirken, konsolidasyon
ya da interlobuler septal kalinlasmalar (arnavut kaldirimi
bulgusu) eslik edebilir. ilerleme evresinde opasitelerin sayisi
ve yayginhgi artis gosterir. Pik evresinde (9-13. giin) buzlu
cam dansiteleri ve “arnavut kaldirnmi” bulgusu kismen
gerilerken, konsolidasyonlar yogunlasir. Semptomlarin
baslangicindan itibaren 14. giinden sonra opasitelerde
gerileme baslar. Takip sirecinde klinik ve radyolojik iyilesme
beklenenden uzun sirebilmektedir, klinik iyilesme saglansa
dahi toraks BT’de rezidii buzlu cam dansiteleri ve subplevral
bantlar gorilebilir (25).

COVID-19 pndémonisinde goriintileme bulgulari gdrece
spesifik olmadigindan BT’de gorllen bulgular, viral/atipik
pnémoniler gibi diger enfeksiyonlar, hemorajiler, akciger
o6demi, interstisyel akciger hastaligi alevlenmesi gibi alveolar
patolojilerle karisabilir (26,27). Bu durumda hastanin oykisi
ve ek BT bulgulari ayirici taniya yardimci olur.

COVIiD-19 pnémonisinde toraks BT sadece tanida degil, tani
aninda  hastalik  siddetinin  belirlenmesinde,  olasi
komplikasyonlarin ortaya konmasinda ve takip slirecinde de
o6nemli rol oynar. Toraks BT’ de lob basina tutulum yiizdesi
baz alinarak farkh gorsel ve kantitatif skorlama sistemleri
kullanilmig, bu yolla hastalik siddetinin ve prognozun
saptanabildigi belirtilmistir (28,29).
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Toraks BT COVID-19 ile iliskili pulmoner tromboemboli,
kardiyak tutulum, stperenfeksiyon/ koenfeksiyon gibi
komplikasyonlarin tanisinda da yol géstericidir. COViD-19
hastalarinda pulmoner tromboemboli literatiirde %22-31
oraninda bildirilmis olup kritik hastalarda gorilme orani
daha vyiksektir (30). Ozellikle klinik durumunda akut
kotilesme olan ancak BT'de parankimal tutulumunda artis
olmayan hastalarda pulmoner tromboemboli akilda
tutulmalidir. Bu durumda ¢ekim intravendz kontrast madde
verilerek pulmoner BT anjiyografi protokoliinde yapilmaldir.
Perikardiyal eflizyon varligi ve sol ventrikil yetmezligine
bagh pulmoner o6dem kardiyak komplikasyon gelisen
hastalarda rutin toraks BT’de gorilebilir.  Ayrica
lenfadenopati, kavitasyon, plevral eflizyon vya da
sentrilobililer nodiler opasiteler gibi atipik bulgularin
gorilmesi COViD-19 hastalarinda
superenfeksiyon/koenfeksiyon acisindan sliphe
uyandirmalidir (26,27).

Sonug olarak toraks BT, COViID-19 pnémonisi tanisinda altin
standart olmamakla birlikte salgin kosullarinda, uygun
endikasyonlarda kullanildiginda erken tani, hastalik siddeti
ve olasi komplikasyonlarin belirlenmesinde 6nemli katki
saglamaktadir.

Sonug¢

COVID-19 pandemisi siiresince hizmet sunum sartlari, hasta
sayilari, maliyet, teknik yeterlilik ve hasta yonetim planlari
gibi degiskenler sebebiyle COVID-19 pnémoni ydnetiminde
kullanilan goriintiileme yontemleri farkliliklar géstermistir.
Mevcut durumda halen COViD-19 vakalari icin kesin taniya
ulastiran goriintileme yontemi yoktur. Ancak hem toraks BT
degerlendirme hem de yatak basi ACUS i¢cin mevcut tim
kosullar gbéz o©ninde bulundurularak uygun radyolojik
degerlendirme yontemi tercih edilmelidir.

Cikar Catismasi: Yazarlar gikar ¢catismasi bildirmemistir.

Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: AB literatiir taramasi yapmig ve yazmistir.
SAD literatlir taramasina yardimci olmus ve redaksiyon
yapmistir. BE ve EA literatlr taramasina yardimci olmustur.

Etik Beyan: Yazarlar arastirma ve yayin etigine uyduklarini
beyan ederler.
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