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Arastirma/Research Article

Morbidity and Mortality Markers in Elderly
Patients with Cardiovascular Surgery

Kardiyovaskiiler Cerrahi Gegiren Yasli
Hastalarda Morbidite ve Mortalite Belirtecgleri
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ABSTRACT

Objective: In recent years, as a result of increased average longevity, the number of hospitalized elderly
patients has been increasing. Today, although many parameters are used to determine the prognosis
of hospitalized patients, more specific information about elderly patients is required. This study aims to
investigate the effect of preoperative and postoperative parameters on postoperative complications
and mortality among patients aged 65 and over who underwent cardiovascular surgery.

Methods: Demographic data, preoperative and postoperative hemoglobin, neutrophil/lymphocyte
ratio, mean platelet volume, erythrocyte distribution width, platelet, glucose, urea, creatinine,
albumin values and postoperative data were recorded.

Results: When the preoperative risk factors for postoperative complications and mortality were
evaluated, low preoperative hemoglobin and albumin values and high blood urea and glucose
levels were statistically significant (p <0.005). Low postoperative hemoglobin, albumin values,
platelet counts, and and high glucose, urea and creatinine values were found to be significant
markers of postoperative complications (p <0.005). When preoperative risk factors were
evaluated in terms of postoperative 30-day mortality, preoperatively decreased hemoglobin and
albumin, increased urea , decreased postoperative hemoglobin, albumin levels, platelet counts,
and increased glucose, urea and creatinine values were statistically significant (p <0.005).
Conclusion: We believe that closely monitoring the nutritional status of elderly patients, providing
them with dietary supplementation for deficient parameters, and keeping blood glucose, urea,
and creatinine at optimum levels could help us to decrease hospital stay, mortality-morbidity, and
total economic cost.

Keywords: Cardiovascular surgery, postoperative complications, mortality, anemia,
hypoalbuminemia, hyperglycemia, geriatrics

0z

Amag: Son yillarda ortalama yasam siiresinin artmasi sonucunda hastaneye yatirilan yash hasta sayis
artmaktadir. Ginimizde hastanede yatan hastalarin prognozunu belirlemek igin bircok parametre
kullanilsa da yash hastalar hakkinda daha spesifik bilgilere gereksinim duyulmaktadir. Bu ¢alisma, 65
yas ve lzeri kardiyovaskiiler cerrahi gegiren hastalarda ameliyat éncesi ve sonrasi parametrelerin
ameliyat sonrasi komplikasyonlar ve mortalite iizerine etkisini arastirmayr amaglamaktadir.

Yontem: Demografik veriler, ameliyat éncesi ve sonrasi hemoglobin, nétrofil/lenfosit orani, orta-
lama trombosit hacmi, eritrosit dagihm genisligi, trombosit, glukoz, (ire, kreatinin, albiimin deger-
leri ve ameliyat sonrasi veriler kaydedildi.

Bulgular: Postoperatif komplikasyonlar ve mortalite icin preoperatif risk faktérleri degerlendirildi-
ginde, preoperatif diisiik hemoglobin ve albiimin dederleri ile yiiksek kan iire ve glukoz seviyeleri
istatistiksel olarak anlamliydi (p<0,005). Diisiik postoperatif hemoglobin, trombosit ve albiimin
degerleri ile yiiksek glukoz, tire ve kreatinin degerleri postoperatif komplikasyonlarin 6nemli belir-
tegleri olarak bulundu (p<0.005). Postoperatif 30 giinliik mortalite agisindan preoperatif risk fak-
torleri degerlendirildiginde, preoperatif diisiik hemoglobin ve albimin, yiiksek tre degeri, diisik
postoperatif hemoglobin, trombosit ve albiimin seviyeleri ve yiiksek glukoz, iire ve kreatinin
degerleri istatistiksel olarak anlamli bulundu (p<0.005).

Sonug: Yasl hastalarin beslenme durumlarinin yakindan izlenmesi, eksik parametreler igin diyet
takviyesi yapilmasi ve kan sekeri, lre ve kreatinin optimum seviyelerde tutulmasinin hastanede
kalis siiresini, mortalite-morbiditeyi ve toplam ekonomik maliyeti diisiirmemize yardimci olabile-
cedine inaniyoruz.

Anahtar kelimeler: kardiyovaskiiler cerrahi, postoperatif komplikasyon, mortalite, anemi, hipoal-
buminemi, hiperglisemi, geriatri
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INTRODUCTION

In recent years, an increase in the average longevity
and the overall aging of the population have brought
about a dramatic rise in the number of hospitalized
elderly patients. Cardiovascular surgery has also had
its share. It is stated in the literature that from 1990
to 2007, the average age of cardiac surgery patients
in Germany increased from 55.8 to 68.8, and the
proportion of the patients aged 80 and over was
9.8% M. In the USA, it has been reported that
approximately 25% of the population develop
cardiovascular diseases at the age of 75 and over,
and the number of potential elderly candidates for
surgery has increased in more than half of candidates
for all cardiac procedures applied to this age group
12, Therefore, the perioperative evaluation and care
for elderly patients are becoming more important
day by day. This group of patients is affected by
certain aging-related conditions such as the presence
of comorbid diseases, weakening cognitive functions,
poor nutrition, increased physical dependence rate,
and multiple drug use, the severity of the diseases
requiring intervention, atypical responses to
inflammation, and failing kidney functions B,

Today, the perioperative management of elderly
patients is mostly based on data from the adult
population. Prognostic factors that may affect the
evaluation of elderly patients are still being
investigated B4, In particular, it is noteworthy that
cardiovascular diseases increase dramatically with
age, and the majority of the deaths associated with
cardiovascular diseases are seen in the elderly
population. In fact, cardiovascular diseases are the
most common cause of death among patients over
65 years of age and cause severe morbidity .

In this context, this study aims to determine
preoperative and postoperative risk factors which
cause postoperative complications and mortality in
elderly patients undergoing cardiovascular surgery.

MATERIAL and METHODS
Patients aged 65 and over who underwent
cardiovascular surgery in our clinic between April

2015 and March 2017 were included in the study
after receiving the approval of the ethics committee
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of our hospital (No: 43,19.07.2018). In our
retrospective cross-sectional study, the preoperative
and postoperative data of the patients were obtained
from the electronic database of our hospital. Patients
under 65 years of age, emergency cases, and cases
that had undergone re-do surgeries were excluded
from the study.

All patients received a balanced anesthesia using our
routine clinical protocols. Standard CPB was
established and antegrade cold blood cardioplegia
was used for myocardial protection. Hemoglobin
concentrations were kept above 7.5 g dI'* during CPB
and above 8.5 g dI?* after CPB. All patients were
transferred to the ICU after surgery.

Patients’ demographic data, comorbidities,
preoperative variables (hemoglobin, neutrophil/
lymphocyte ratio (NLR), mean platelet volume
(MPV), erythrocyte distribution width (RDW),
platelet, glucose, urea, creatinine, albumin),
postoperative variables (hemoglobin, NLR, MPV,
RDW, platelet, glucose, urea, creatinine, albumin),
type of surgery, intensive care unit and hospital stay,
postoperative morbidity and mortality information
were recorded.

Statistical analyses were performed using IBM SPSS
for Windows (IBM Corp., version 22.0, Armonk, NY,
USA). Descriptive statistics outline the basic features
of the data. According to the distribution of data,
Mann-Whitney U or two-sample t-test was used to
compare independent groups. Additionally,
regression analysis was performed to analyze risk
factors in complications and mortality. A p-value
<0.05 from two-sided tests was considered
statistically significant.

RESULTS

Baseline demographics, preoperative variables, and
surgery types for 346 patients are presented in Table
1. Postoperative variables and complications are
presented in Table 2. The postoperative complication
rate was 28.3%. The most common complications
were reported to be bleeding (8.9%), arrhythmias
(5.2%), and neurological complications (3.5%).
Hospital mortality was 9.5%, and 30-day mortality
was 2%.
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Table 1: Patients’ demographic data, preoperative
laboratory values and types of surgery

n (%) or mean + SD N:346
Age, year 70.7+4.4
Male, gender 246(70.1)
BMI 29.9+2.1
Hemoglobin, g/dl 13.1+1.9
MPV, fL 9.1+1.1
RDW 14.5+1.8
Platelet,10%fL 233.1+71.3
Glucose, mg/dl 132.6+62.4
Urea, mg/dl 45.2420.1
Creatinine, mg/dI 1.2+2.6
Albumin, g/dl 3.840.6
Anemia, n 133(38.4)
Comorbidity

None 158(45.7)
Hypertension 91(26.4)
Chronic obstructive pulmonary disease  20(5.8)
Goitre 3(0.9)
Renal failure 5(1.5)
Diabetes mellitus 10(2.9)
Cerebrovascular accident 1(0.3)
Hyperlipidemia 63(18.2)
Surgery type

CABG 218(63)
AVR/MVR 13/12(3.8/3.5)
CABG+valve replacement, carotid 26(7.5)
endarterectomy

Ascending / descending aorta grafting  14(4)
Femoropopliteal bypass 20(5.8)
Thoracoabdominal aortic aneurysms 16(4.6)
TAVI, EVAR, TEVAR 20(5.8)
AVR+Ascending aortic grafting / MVR 4(1.2)
LVAD 1(0.3)
ASD 2(0.6)
Total 346 (100)

Values are expressed as n (%) or mean + SD, BMI: body
mass index, MPV: mean platelet volume, RDW: red cell
distribution width, CABG: coronary artery bypass grafting,
AVR: aortic valve replacement, MVR: mitral valve
replacement, TAVI: Transcatheter aortic valve implantation,
EVAR: Endovascular aneurysm repair, TEVAR: Thoracic
endovascular aortic repair, LVAD: left ventricular assist
device, ASD: atrial septal defects

Table 2: Postoperative data

n (%) or mean + SD N: 346
Anemia 35(10.1)
Hemoglobin, g/dI 15.3+9.3
MPV, fL 15.619.4
RDW 14.8+1.6
Platelet count,10%fL 155.4+61.0
Glucose, mg/dl 174.1+56.4
Urea, mg/dl 46.8+20.1
Creatinine, mg/dl 1.2+0.6
Albumin, g/dl 2.9+0.5
Postoperative complications

None 248(71.7)
Pleural effusion 8(2.3)
Renal failure 3(0.9)
Bleeding 31(8.9)
Arrhythmia 18(5.2)

Infection (pneumonia, wound infection) 10(2.9)

Major advance cardiac events 4(1.2)
Neurological complications 12(3.5)
Mortality

None 306 (88.4)
<30 days 33 (9.5)
>30 days 7 (2.0)
Duration of ICU stay (day) 3.0716.3
Hospital stay (day) 8.417.5

Values are expressed as n (%) or mean + SD, MPV: mean
platelet volume, RDW: red cell distribution width, ICU:
intensive care unit

When preoperative risk factors were evaluated in
terms of postoperative complications, low
preoperative hemoglobin and albumin and high
blood urea and glucose levels were statistically
significant predictors (p<0.005). When postoperative
risk factors were examined, decreased postoperative
hemoglobin, albumin values, platelet counts and
high glucose, urea, and creatinine values could
predict postoperative complications at a statistical
significance level of p <0.005 (Table 3). In the
evaluation of postoperative 30-day mortality, low
preoperative hemoglobin and albumin, high urea,
low postoperative hemoglobin, albumin levels, and
platelet counts and, increased glucose, urea, and
creatinine values were found as significant predictors
and risk factors (p<0.005) (Table 4). A multivariate
risk analysis was performed to determine
preoperative and postoperative risk factors. Low
albumin level was both a preoperative and
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Table 3: Preoperative and postoperative risk factors for postoperative complications; univariate analysis

Complication Complication
p value
() (+)

Age, year 70.5+4.3 71.1+4.6 0.242
BMI 30.1+2.8 29.9+2.1 0
Preoperative variables
Hemoglobin, g/dI 13.2+1.8 12.6x£2.0 0.004*
MPV, fL 9.1+1.1 9.2+1.1 0.304
RDW 14.5+1.8 14.5%1.5 0.904
Neutrophil/Lymphocyte ratio 3.543.6 3.543.0 0.874
Platelet, 10%fL 236.6167.9 224.3%£79.2 0.150
Glucose, mg/dl 128.2+57.6 143.7+72.3 0.039*
Urea, mg/dl 43.6+18.1 49.4+24.3 0,017*
Creatinine, mg/dI 1.0+0.5 1.6+4.8 0.078
Albumin, g/dl 3.8+0.5 3.5+0.7 0.000*
Postoperative variables
Hemoglobin, g/dI 9.5+1.5 9.0+1.2 0.004*
MPV, fL 9.3%£1.2 9.4+1.2 0.770
RDW 14.8+1.6 14.9+1.5 0.310
Neutrophil/Lymphocyte ratio 17.5+14.9 16.9+10.6 0.727
Platelet,10%fL 162.5+57.9 137.5+65.3 0.001*
Glucose, mg/dl 165.3+44.4 197.0+£75.1 0.000*
Urea, mg/dl 43.3+14.4 55.4+28.3 0,000*
Creatinine, mg/dl 1.2+0.6 1.4+0.7 0,000*
Albumin, g/dI 3.1+0.5 2.7+0.5 0,000*

Values are expressed as mean + SD, BMI: body mass index, MPV: mean platelet volume, RDW: red cell distribution width

Table 4: Preoperative and postoperative risk factors for postoperative 30-day mortality; univariate analysis (meanSD)

Mortalite Mortalite P value
() (+)

Preoperative variables
Hemoglobin, g/dI 13.1+1.8 12.4+2.4 0.045*
MPV, fL 9.1+1.1 9.0+1.2 0.651
RDW 14.5£1.7 14.9+2.3 0.216
Neutrophil/Lymphocyte 3.613.5 2.8%1.6 0.208
Platelet,10%UL 232.8+68.2 236.0£97.6 0.804
Glucose, mg/dl 133.31+64.0 127.61+44.9 0.527
Urea, mg/dl 44.0+18.1 56.6+34.4 0.001*
Creatinine, mg/dI 1.2+2.7 1.2+0.4 0.921
Albumin, g/dI 3.8+0.6 3.5+0.6 0.003*
Postoperative variables
Hemoglobin, g/dI 9.4+1.4 8.5+0.9 0.000*
MPV, fL 9.4+1.2 9.3+1.3 0.944
RDW 14.8+1.6 14.9+1.0 0.660
Neutrophil/Lymphocyte 16.8+13.4 23.1+16.5 0.015
Platelet,10%UL 159.6+59.5 115.4+61.9 0.001*
Glucose, mg/dl 169.2+46.3 223.4+106.1 0.000*
Urea, mg/dl 44.9+17.0 64.8+33.8 0.000*
Creatinine, mg/dl 1.2+0.6 1.6+0.6 0.001*
Albumin, g/dI 3.0+0.5 2.610.3 0.000*

Values are expressed as mean + SD, MPV: mean platelet volume, RDW: red cell distribution width
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postoperative risk factor. High glucose and urea
levels were considered as postoperative risk factors.
Albumin was also a preoperative and postoperative
risk factor as for postoperative 30-day-mortality.
Higher postoperative glucose and urea levels were
evaluated as postoperative risk factors (Table 5).

DISCUSSION

In this study, we investigated the effects of
perioperative  laboratory  parameters on
postoperative complications and mortality in
patients aged 65 and over who underwent
cardiovascular surgery. We found that among
preoperative factors, low hemoglobin and albumin,
and high glucose and urea levels were associated
with postoperative complications. We also
determined that preoperative low hemoglobin and
albumin and high urea levels were significantly
associated with 30-day mortality.

When the postoperative laboratory data were
evaluated, postoperative low hemoglobin, platelet,

and albumin and high glucose, urea, and creatinine
scores were observed to be associated with
postoperative  complications. Furthermore,
postoperative low hemoglobin, thrombocyte, and
albumin and high glucose, urea, and creatinine
scores were found to be significantly associated with
30-day mortality.

Although there are many prognostic markers being
used to evaluate surgical patients in the literature,
these markers are still being investigated for elderly
patients. Today, there are studies evaluating the
effects of easily observable laboratory parameters
on postoperative morbidity and mortality, as well as
markers such as age, BMI, accompanying
comorbidities, and Euroscore which are widely used
in the middle age group ., It has been emphasized
that the presence of preoperative anemia (<13g / dl
regardless of gender) is a very strong indicator of
mortality in surgical patients %2, |t has been
reported that 16-54% of patients undergoing cardiac
surgery suffer anemia 3, and most cases have
resulted from iron deficiency ">, In elderly patients,

Table 5: Multivariate regression analysis of pre-, and post-operative risk factors

Preoperative variables for postoperative complications OR 95% Cl p value
Hemoglobin, g/dI 0.983 0.8-1.1 0.822
Glucose, mg/dl 1.002 0.9-1.0 0.212
Urea, mg/dl 1.008 0.9-1.0 0.240
Albumin, g/dl 0.474 0.3-0.8 0.003*
Postoperative variables for postoperative complications

Hemoglobin, g/dl 1.029 0.8-1.3 0.824
Platelet,10%uL 0.996 0.9-1.0 0.187
Glucose, mg / dl 1.008 1.00-1.01 0.009*
Urea, mg/dl 1.032 1.01-1.05 0.001*
Creatinine, mg/dI 1.068 0.6-1.7 0.815
Albumin, g/dl 0.287 0.1-0.5 0.000*
Preoperative variables for postoperative 30- day mortality

Hemoglobin, g/dI 1.038 0.8-1.3 0.738
Urea, mg/dI 1.015 1.00-1.03 0.054
Albumin, g/dl 0.497 0.3-0.9 0.036*
Postperative variables for postoperative 30- day mortality

Hemoglobin, g/dI 0,606 0.4-1.0 0.087
Platelete, 10%/uL 0,088 0.9-1.0 0.088
Glucose, mg/dl 0.015 1.00-1.02 0.015*
Urea, mg/dl 0.002 1.02-1.07 0.002*
Creatinine, mg/dl 0.210 0.2-1.4 0.210
Albumin, g/dI 0.034 0.1-0.9 0.034*
Neutrophil/Lymphocyte ratio 0.061 0.9-1.0 0.061
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preoperative anemia may develop mostly due to
malnutrition, malabsorption, bone marrow
dysfunction , or chronic blood loss. In many studies,
it is stated that anemia impairs the quality of life in
the elderly and causes cognitive dysfunction,
depression, and congestive heart failure. It is also
stated that it causes an increase in mortality, length
of hospital stays, and cost >, In a study by Spahn
et al. 9, it was observed that simply administering
intravenous iron treatment to elderly patients with
iron deficiency anemia the day before surgery had a
positive impact on postoperative results. Elective
surgeries are recommended to be postponed for 2-3
weeks in elderly patients with iron deficiency
meanwhile filling iron stores with intravenous iron
preparations since adequate absorption cannot be
achieved with oral supplements during this period
17291 'In our study, the presence of preoperative and
postoperative anemia was found to be associated
with postoperative complications and 30-day
mortality. Due to age-related physiological changes
and the effect of anemia, these patients may be
more susceptible to hypoxia. Preoperative low
albumin was reported to be a risk factor for the
development of postoperative atrial fibrillation in
elderly patients with off-pump cardiac surgery 7,
Another study suggested that low hemoglobin and
albumin scores were not associated with
postoperative atrial fibrillation, ventricular
fibrillation, or asystole Y. In our study, the most
frequent postoperative complications were bleeding
(8.9%), cardiac arrhythmias (5.2%), and neurological
complications (3.5%). The data we obtained in this
study show that elderly patients with anemia must
receive treatment in the preoperative period. As oral
iron replacement might be ineffective due to possible
nutritional disorders or malabsorption, intravenous
iron preparations may be considered.

In elderly patients, blood albumin levels may change
due to malnutrition, or malabsorption. To this aim,
the geriatric nutritional risk index (GNRI) evaluating
nutritional risk factors according to height, weight,
and serum albumin levels has been developed ©.. In
the literature, a comprehensive geriatric assessment
(CGA) and related frailty rates have been defined for
each negative indicator, including accompanying
malnutrition, anemia, and low albumin levels, and
these scales have been reported to reduce morbidity
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318 A recent report has recommended avoiding
surgery in patients with preoperative albumin levels
<3 mg/dl, as the condition is associated with
malnutrition and adverse postoperative outcomes
Bl In a study evaluating 4551 patients who had
undergone total knee surgery, patients with albumin
levels <3.5 mg/dl had a higher incidence of
postoperative pneumonia, surgical site and urinary
tract infections, sepsis, intraoperative and
postoperative blood transfusions, prolonged
mechanical ventilation periods, and acute renal
failure 9. In a different study comparing different
albumin levels after cardiac surgery, as
hypoalbuminemia deteriorated, patients with
albumin <3 mg/dl were found to be more vulnerable
to septic and bleeding-related complications, and
even long-term survival rates were affected ©.. In our
study, we have found that low albumin levels are
both preoperative and postoperative independent
risk factors. Postoperative bleeding, arrhythmias,
infections, and neurological complications were
observed more frequently in patients with albumin
levels <3.5 + 0.7 mg/dl in the preoperative period
and <2.7 £ 0.5 mg/dl in the postoperative period. It
is essential to plan how to improve the total quality
of nutrition to mitigate or eliminate the postoperative
impacts of this important predictor. It is possible to
cooperate with the surgeon and dietician to ensure
that the patients are optimally prepared for the
surgery.

Hyperglycemia is an important cause of morbidity
and mortality in elderly patients %24, Even in non-
diabetic patients, blood sugar levels may increase by
various mechanisms (physiological stress response,
deterioration of nutrition, etc.). These conditions
also increase the risk of infection. In the literature, it
has been stated that uncontrolled hyperglycemia is
associated with poor postoperative clinical results
and that although there is no consensus on an
appropriate blood glucose level, a fasting blood
glucose level above 126 mg/dl raises postoperative
mortality 2%, Another study stated that blood glucose
levels should be <200 mg/dl to prevent postoperative
infections 1. In our study, we found that
preoperatively increased glucose levels (143.7 *
72.3 mg/dL) were significantly associated with early
postoperative complications. Postoperative glucose
elevation (197.0 + 75.1) was another independent
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risk factor that can lead to postoperative
complications and mortality.

Elderly patients are more likely to get dehydrated
than middle-aged patients. Along with aging, kidney
functions may be limited or impaired due to
conditions such as loss of nephrons, decreased
feeling of thirst, forgetfulness. In addition, the
catabolic processes and nutritional status affect
blood urea-creatinine levels %1 In patients
undergoing cardiovascular surgery, cardiac
dysfunction, accompanying comorbidities (especially
diabetes and hypertension), multiple drug use,
cardiopulmonary bypass, renalischemia-reperfusion,
increased intraabdominal pressure, and
inflammatory, immunological, and neurohumoral
factors may increase the susceptibility to acute
kidney injury (AKI) 52, In a study comparing the
incidence of AKI development in patients aged
18-69, and older who underwent cardiac surgery
was found to be 3.1% and 10.5%, respectively 27, It
was reported that preoperative creatinine > 1.5 mg/
dl increased postoperative mortality by 5-30% 28, It
is estimated that kidney mass and blood flow
decrease by > 10% in each decade of life !, With the
reduced sense of thirst and poor nutrition in elderly
patients, blood urea and creatinine levels might be
at the top limit or exceed it at the time of admission
to the hospital. In our study, we found that
postoperative elevation of creatinine was also a
significant marker of postoperative complications
and mortality. Postoperative elevation of blood was
an independent variable in postoperative
complications and mortality. We regard that the
preoperative evaluation of elderly patients is of
particular importance. We believe that negative
postoperative conditions can be minimized with the
appropriate measures to be taken on time.

Inflammatory mediators, which are present in the
circulation in high quantities, have been reported to
be one of the possible causes of cardiovascular
disease . Similarly, it is stated that the increase in
hematological mediators such as MPV, RDW, and
NLR could be a negative prognostic factor in acute
coronary syndrome B%31  Although the primary
pathophysiological mechanism that triggers the
increase of RDW levels in the blood is unknown, it
has been mostly associated with inflammation and

nutritional disorder. Zalyesov et al. ®? found that the
role of RDW in predicting mortality is closely related
to advanced age. A different study suggested that
the predictive power of double or triple combinations
of MPV, RDW, and NLR parameters derived from the
hemogram was higher than the predictive value of a
single parameter B, Contrary to the literature, no
significant effect of MPV, RDW, and NLR parameters
on postoperative morbidity and mortality was found
in our study. We consider that this might result from
atypical inflammatory responses in elderly patients.

Elderly patients who will undergo cardiovascular
surgery are at a high risk of coagulopathy and
bleeding because of provoking factors as suppressed
hematopoietic system, general anesthesia,
medications used, prolonged CPB, and hypothermia.
In addition, iron deficiency anemia, infections,
mechanical heart valves, and disorders triggered by
surgical trauma can lead to thrombocytosis/
thrombocytopenia 3. To have a more accurate
postoperative prognosis, evaluating the number of
platelets may offer significant data. In our study, we
found that postoperatively decreased platelet
counts (115.4461.9 10%fL) were associated with
postoperative complications and 30-day mortality.

The retrospective nature of data collection and
differences in surgical procedures applied may be
some limitations in our study which aimed to
evaluate the mortality markers for elderly patients
undergoing cardiovascular surgery. Another
limitation of this study was that we did not calculate
the geriatric nutrition risk index, which has been
presented as an important marker in recent studies.

In conclusion, both preoperative and postoperative
low hemoglobin and albumin, high glucose and urea
levels were found to be risk factors for postoperative
complications and mortality in elderly patients who
underwent cardiovascular surgery. Postoperative
low platelet counts and high creatinine levels were
found to be associated with postoperative
complications. Also, preoperative low hemoglobin,
albumin levels and platelet counts, high glucose,
urea, and creatinine levels were found to be
significantly associated with 30-day mortality. We
are of the opinion that closely monitoring the
nutritional status of elderly patients, providing them
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with dietary

supplementation for deficient

parameters, and keeping blood glucose, urea, and
creatinine at optimum levels could help us to
decrease hospital stay, mortality, morbidity, and
total economic cost.
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ABSTRACT

Objective: We aimed to compare the effects of low and medium high- flow anesthesia on
hemodynamic parameters, blood gas values and gas consumption in patients undergoing
single lung ventilation.

Methods: We studied 40 patients over 18 years of age in ASA I-lll group who underwent
elective thoracic surgery by single lung ventilation. The patients were intubated with double-
lumen tube (DLT) following induction of anesthesia. We randomly divided the patients into
two groups. In Group 1, 1L/min (80% oxygen+20% air) 4-6% desflurane; in Group 2, 2L/min
(80% oxygen+20% air) was applied. Peripheral oxygen saturation, end-tidal carbon dioxide
levels, heart rate, invasive blood pressure values, tidal volume, respiration rate, FiO2, fresh
gas flow rate values during single lung ventilation in both groups were recorded. Arterial
Blood Gas analysis was performed at 1 hour intervals. The amount of desflurane used at the
end of single lung ventilation was monitored by anesthesia device.

Results: Desflurane consumption was significantly lower in Group 1 (55.3%18.4 vs.
84.9437.6,p=0.003). EtCO2 was found to be statistically significantly lower in Group 2,
especially between 30 and 75 minutes, and systolic, diastolic, and mean arterial pressure
between 45 and 120 minutes. There was no significant difference between the groups in
terms of NIRS. Only in both left and right NIRS there was a significant elevation in Group 1 at
120 minutes (p=0.08 and p=0.06, respectively).

Conclusion: Low flow with desflurane using appropriate equipment and close monitoring can
be safely applied without side effects.

Keywords: anesthesia, low flow, thoracic surgery, desflurane

0z

Amag: Tek akciger ventilasyonu uygulanan hastalarda, diisiik ve orta ytiksek akimli anestezi-
nin hemodinamik parametreler, arter kan gazi degerleri ve gaz tiiketimi izerine etkilerinin
karsilastirlmasi amaglanmistir.

Yéntem: ASA I-lll grubunda tek akciger ventilasyonu ile elektif torasik cerrahi uygulanan 18
yas Usti 40 hasta incelendi. Hastalar anestezi indiiksiyonunu takiben ¢ift liimenli tiip (DLT) ile
entiibe edildi. Hastalari rastgele iki gruba ayrildi. Grup 1’de 1L / dak (% 80 oksijen +% 20
hava)% 4-6 desfluran; Grup 2’ye 2L / dk (% 80 oksijen +% 20 hava) uygulandi. Her iki grupta
da tek akciger ventilasyonu sirasinda periferik oksijen satiirasyonu, End-tidal CO2 seviyeleri,
kalp hizi, invazif kan basinci degerleri, tidal hacim, solunum hizi, FiO2, taze gaz akim hizi
degerleri kaydedildi. Arteriyel Kan Gazi analizi 1 saat araliklarla yapildi. Tek akciger ventilas-
yonu sonunda kullanilan desfluran miktari anestezi cihazi ile takip edildi.

Bulgular: Desfluran tiiketimi Grup 1’de anlamli olarak daha diisiiktii (55.3 + 18.4%e karsi 84.9
+37.6, p = 0.003). EtCO2 Grup 2de ézellikle 30 ile 75 dakika arasinda, sistolik, diyastolik ve
ortalama arter basinci 45 ile 120 dakika arasinda istatistiksel olarak anlamli derecede diistiik
bulundu. NIRS konusunda gruplar arasinda anlamli fark yoktu. Sadece hem sol hem de sag
NIRS’de 120. dakikada grup 1°de anlamli bir yiikselme vardi (sirastyla p = 0,08 ve p = 0,06).
Sonug: Tek akciger ventilasyonunda uygun ekipman ve yakin izlem ile diisiik akim uygulamsi,
yan etki olmaksizin giivenle uygulanabilir.

Anahtar kelimeler: anestezi, diisiik akim, torasik cerrahi, desfluran
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INTRODUCTION

Low-flow anesthesia is a method which is applied by
using a re-inhaled anesthesia system during general
anesthesia, where the re-inhaled fresh oxygen flow
rate is at least 50%, the metabolic requirement is fully
met and sufficient volatile agent can be given!Y. The
main advantages of low-flow anesthesia include
lowering the cost of inhaled agents by reducing the
amount of inhaled agent consumed, providing better
dynamics, maintaining airway moisture, reducing
atmospheric pollution, maintaining ecological balance
and lowering heat loss®?. However, improperly applied
low-flow anesthesia may resultin hypoxia, hypercapnia,
accumulation of potential toxic gases and insufficient
accumulation of volatile anesthetic agent &,

Patients undergoing thoracic surgery are at risk of
hypoxemia and hypercarbia caused by their existing
disease. In addition, planned surgery-specific
features, adverse effects of mechanical ventilation,
and ventilation perfusion rates associated with single
lung ventilation predispose to perioperative
complications®. In the perioperative period; there is
very limited information in the literature about the
need for oxygen concentration titration during
surgical manipulations, intermittent separation of
the respiratory circuit, the need for alveolar
recruitment maneuver and the use of low-flow
anesthesia during single lung ventilation.

Studies have shown that increase in heart rate and left
ventricular end-diastolic pressure; and the decrease in
mean arterial pressure, left ventricular systolic
pressure, and stroke volume are observed during
desflurane administration at 1 - 1,5 MACP. Gormley
WP et al. reported that the use of desflurane in
vaporizer settings above 6% caused an increase in
heart rate and blood pressure by increasing transient
sympathetic activity®®. Elmacioglu et al. examined the
effects of desflurane in low-flow anesthesia and
reported that hemodynamic stability was maintained
inthe perioperative period when desflurane anesthesia
was administered with different fresh flow rates!”..

We aimed to compare hemodynamic parameters,
artery blood gas (ABG) values and gas consumption
in patients undergoing low and medium high- flow
anesthesia and single lung ventilation.

METHODS

A randomized controlled study was performed with
40 ASA I-11l group patients over 18 years of age who
underwent elective thoracic surgery and single lung
ventilation after the permission of the Ethics
Committee (Number: 2019/514/145/4) was
obtained.

Patients aged <18 years with ASA physical status
greater than Ill, body mass index >30 kg/m?, severe
COPD, history of previous thoracic surgery, those
who neded postoperative mechanical ventilation
treatment, and would undergo emergency surgery,
cases that did not consent to participate in the study
were excluded.

Anesthesia induction was followed by insertion of
double-lumen tube. Difficult intubation during
insertion of double-lumen tube (DLT), patients with
desaturation observed despite fiberoptic
bronchoscopy (Sp0,<95%), those requiring 100%
FiO, requirement, ETCO,, patients with>45 mmHg
and individuals with a single lung ventilation time of
less than 1 hour were excluded from the study.

The patients were intubated with DLT following
induction, and their records were kept during single
lung ventilation. In patients exceeded one hour
procedural time limit; in case of requirement for
recruitment maneuver due to anesthesia or surgical
indications and double lung ventilation, time period
and relevant parameters were recorded.

In the preoperative examination, the patients were
informed about the study and their written consent
was obtained. Anesthesia gas monitor calibration
and leakage test was started with automatic tests of
anesthesia device (Drager-Perseus A500) in the
morning of operation. Alarm limits were set as FiO,
30% lower limit, desflurane 10% vol upper limit,
etCO, 45mmHg upper limit, Paw 5cmH,0 lower limit,
30 cmH,0 upper limit.

Carbon dioxide scavenger (soda lime: Sorbolime,
Berkim) was evaluated in terms of dryness and color
and replaced at appropriate intervals. Venous access
was made to the patients who were taken to the
operation table with a 20 G cannula inserted on the

193



back of the hand and 0.9% sodium chloride perfusion
was started at 10 ml/kg/h. Electrocardiogram (ECG),
SPO,, noninvasive blood pressure (NIBP) monitoring
(Drager Infinity XL) was performed. NIRS (Near
Infrared Spectroscopy) was used for monitorization,
starting before anesthesia (basal), after induction
and intubation at 15 min intervals. Following
induction, 20 gauge catheter was inserted into the
radial artery and invasive arterial blood pressure
measurements were started. Hourly arterial blood
gas monitoring was performed during, and at the
end of single lung ventilation.

For anesthesia induction 1pg/kg fentanyl (Fentanil
Citrate, Abbott Lab. North Chicago, USA) was used
after spontaneous respiration preoxygenation at
100% O, and fresh gas flow at a rate of 4L/min with
a three minute mask, and 2-3 mg/kg propofol
(Fresenius) Istanbul, Turkey) and 0.5 mg/kg
rocuronium  bromide were administered
intravenously. When muscle relaxation was observed,
orotracheal intubation was performed and the
patient was connected to an anesthesia workstation
(Drager Perseus) and tidal volume (4-6 ml/kg,) the
respiratory frequency (16-18/min), and the I:E ratio
(1:1,5) were maintained at indicated settings.
Selective intubation was performed with fiberoptic
bronchoscopy and endotracheal tube was inserted.
In the maintenance of anesthesia, patients were
divided into two groups using the program on
https://www.randomizer.org/. The first group was
defined as low-flow (1.00 L/min) desflurane group
(Group 1, n=20) and the second group as medium
flow (2.00 L/min) desflurane group (Group 2, n=20).
Single lung ventilation was initiated in both groups
after confirming the location of the tube with
fiberoptic bronchoscopy. Within the first 10 min, 4L
/ min (80% oxygen+20% air mixture) , and 8-10%
desflurane (Suprane, Baxter, Puerto Rico, USA) were
used. In Group 1, 1L/min (80% oxygen+20% air
mixture) 4-6% desflurane (Suprane, Baxter, Puerto
Rico, USA), and in Group 2, 2L/min (80% oxygen+20%
air mixture) were used. Peripheral oxygen saturation,
end-tidal carbon dioxide levels, heart rate, invasive
blood pressure values, NIRS (near-infrared
spectroscopy), tidal volume, respiration rate, FiO,,
fresh gas flow rate, PEEP (adjusted to 5 cmH,0)
values were monitored during single lung ventilation
in both groups at 15 min intervals
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Twenty minutes before end of the surgery, flow was
increased to 4 L/min. The amount of desflurane used
at the end of single lung ventilation was monitored
by anesthesia device and recorded. Muscle relaxant
antagonism was achieved with 2 mg/kg suggamadex
in all patients.

Statistical analysis

The demographic characteristics and collected data
of the patients were entered into the IBM SPSS
(Statistical Package for Statistics) version 25.
Variables were characterized using mean, maximum
and minimum values, and percentage values were
used for qualitative variables. Normal distributions
were reported as meantSD and Student t-test was
used for comparisons between groups. Pearson chi-
square test and Fisher exact test were used for the
analysis of qualitative variables. Nonparametric
continuous variables were recorded as median and
intermittent distribution and compared using Mann-
Whitney U tests. p<0.05 was considered statistically
significant.

G * power program (G * Power 3.1.9.2 for Windows
10) was used to calculate the sample size. Within the
confidence interval of 95%,, total number of 42
patients were required for the study, when the alpha
level ( 5%), the margin error (5%) and the effect size
(0.50) were kept at indicated levels. (Figure 1).

i Mmcl
0,81
0,67
z
2
.‘ﬁ
c
@
0
0,47
0,27
0,07 T T T T V
0,0 0,2 0,4 0,6 038 1,0
1 - Specificity

Figure 1: Power analysis of the study.



F.D. Geyik et al. The Effect of Low- Flow Anesthesia on Hemodynamic Parameters and Gas Consumption in Single Lung Ventilation

RESULTS

Each group included 21 patients. However, after
randomization, one patient from both groups gave
their consent but wanted to leave the study before it
ended. Therefore, the results were evaluated on 20
patients for both groups (Figure 2).

Single lung ventilation with
desflurane (n = 42)

Exclusion from the study (n=2)

v
Randomization (n=40)

v v
Desfluran 1lt/min Desfluran 3It/min
(n=20) (n=20)

v v
Included patients (n=20) Included patients (n=20)
v v
Analysis (n=20) Analysis (n=20)

Figure 2: Flow diagram

Of the 40 patients with a mean age of 51.0£16.8
years (range 20-73 years), 33 were male (82.5%) and
7 were female (17.5%). Their mean height was
170.3+8.8 cm and their average weight was 73.3+12.7
kg. When ASA scores were examined, it was seen
that the majority were ASA 3 (n=19). Comorbidities
were present in 22.5% (n=9) of the cases. While
video-assisted thoracic surgery (VATS) (n=22,55.0%)
was the most common operation, anatomic lung
resection was performed in 11 (27.5%)patients.
Thirty-four (85%) patients had left- and 15 patients
had right-sided operation. The most commonly used
intubation tube length was 39 mm. (n=22.55%). The
mean operation time (116.8453.9 min), anesthesia
time (128.84+59.9 min) and the single lung ventilation

time (100.8+49.8 min) were as indicated. Mean
amount of desflurane used (70.1+32.8 ml) and
desflurane intake (23.0+£8.6 ml) were also determined
(Table 1). There was no statistically significant
difference between groups in terms of gender, age,
height, weight, ASA score, presence of comorbidity,
type of operation, intubation tube size, duration of
anesthesia, single lung ventilation, and operation
time. Desflurane intake was similar between the
groups (p=0.616). Desflurane consumption was
significantly lower in Group 1 (55.3+18.4 ws.
84.9+37.6, p=0.003).

There was no statistical difference between groups in
terms of Sa0,, heart rate, systolic and diastolic blood
pressure, mean arterial pressure, FiO,, tidal volume,
respiration rate, pH, pCO,, pO,, HCO,, end-tidal CO,
and lactate values. (Table 2). When the perioperative
findings were examined, Sa0,, heart rate, FiO,, tidal
volume and respiration rate did not change between
the two groups during anesthesia, while EtCO,, systolic
artery pressure, diastolic artery pressure and mean
arterial pressure significantly differed between the
groups (Table 3). Systolic arterial pressures between
the groups at 45, 60, 105 and 120 minutes, and
diastolic arterial pressures at 90th and 105th min
differed between groups. Perioperative blood gas
results showed no difference between the groups in
terms of pCO,, pH and HCO,, whereas pO, was higher
in Group 2 only in the third hour. Lactate levels were
stable in Groups 1 and 2, but increased significantly in
Group 1 at the 3rd hour (Table 3).

EtCO, was found to be statistically significantly lower
in Group 2, especially between 30 and 75 minutes,
and systolic, diastolic, and mean arterial pressure
between 45 and 120 minutes (Figure 3). When left and
right NIRSs were examined separately, there was no
significant difference between the groups (Figures
4,5,and 6). Only in both left and right NIRSs there was
a significant elevation in Group 1 at 120 minutes
(p=0.08 and p=0.06). In addition, both right and left
NIRSs at 150.minute Group 1 were always at low
levels.

DISCUSSION

In our study, we found that desflurane consumption
was significantly reduced by using low-flow
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Table 1. Demographic characteristics of patients

Total Group 1 (n=20) Group 2 (n=20) p value
Age (year) 51.0+16.8 52.6+17.8 49.3+15.9 0.542
Gender (M / F) 33/7 17/3 16/4 0.677
Length (cm) 170.3+8.8 172.2+8.9 168.4+8.5 0.183
Weight( kg) 73.3+12.7 76.7+13.1 70.0+11.8 0.09
ASA(1/2/3) 9/12/19 5/4/11 4/8/8 0.696
Comorbidity rate 9/22.5% 4 /20.0% 5/ 25.0% 0.705
Operation type
Anatomic lung resection 11/27.5% 6/30.0% 5/ 25.0%
VATS 22 /55.0% 9 /45.0% 13/ 65.0% 0.638
Other* 7/17.5% 5/25.0% 2 /10.0%
Intubation tube type
35 8/20.0% 2 /10.0% 6 /30.0%
37 10/ 25.0% 5/25.0% 5/25.0% 0.115
39 22 /55.0% 13/ 65.0% 9 /45.0%
Duration of anesthesia (min) 128.8+59.9 123.0+64.5 134.7455.9 0.542
Duration of single lung ventilation (min) 100.8+49.8 98.2+53.1 103.5+47.4 0.744
Duration of operation (min) 116.8453.9 111.6455.1 122.0+53.5 0.551
Desflurane consumption 70.1+£32.8 55.3+18.4 84.9+37.6 0.003
Desflurane intake 23.0+8.6 23.7+8.5 22.3+8.9 0.616

* Chest wall resection in 2 patients, pleural decortication in 1 patient, pleectomy in 1 patient, rib stabilization in 1 patient

and metastasectomy in 1 patient.
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Figure 4. Perioperative change in mean arterial pressure
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Table 2. Comparison of the groups in terms of zero-minute physiological condition

Group 1 (n=20) Group 2 (n=20) p value

Sao0, % 98.3+3.0 98.4+1.7 0.851
Heart Rate /Min 82.4+17.0 86.4+14.7 0.438
ETCOz(mmhg) 34.9+3.0 36.5+2.3 0.06
Systolic blood pressure (mmhg) 139.7+21.0 136.8+19.9 0.651
Diastolic blood pressure (mmhg) 78.6+13.0 81.4+12.3 0.491
Mean Arterial Pressure (mmhg) 105.2+15.7 101.9+14.5 0.496
FiO, % 100.0+0.0 100.0+0.0 Na
Tidal volume Min/Lt 597.5+47.1 620.0+47.3 0.140
Respiratory rate /Min 12.0£0.0 12.0£0.0 Na
PEEP (cmH,0) 5.040.0 5.040.0 Na
pH (mmhg) 7.39£0.02 7.41£0.02 0.112
pCO, (mmhg) 42.3+6.2 40.3+4.3 0.253
Pa0, (mmhg) 179.8454.0 202.6160.1 0.215
HCO, (mmol/Lt) 24.8+1.2 25.0+1.3 0.678
Lactate (mEq/Lt) 1.09+0.34 1.28+0.33 0.08

na; not applicable

Table 3. Peroperative blood gas results *

Group 1 (n=20) Group 2 (n=20) p value
pH
1.hour 7.39+0.04 7.40+£0.04 0.674
2. hour 7.38+0.04 7.40+0.03 0.231
3. hour 7.32+0.09 7.37+0.04 0.428
pCo,
1. hour 40.4+4.9 37.945.8 0.151
2. hour 40.2+6.4 37.8+4.2 0.360
3. hour 42.0£9.8 41.716.8 0.972
Pao,
1. hour 133.6144.7 139.8+44.6 0.663
2. hour 127.3+24.7 139.0+37.6 0.430
3. hour 141.0+49.4 154.2+17.7 0.01
HCo,
1. hour 24.1+1.4 23.61.6 0.389
2. hour 23.9+1.8 23.7¢2.1 0.728
3. hour 20.5+2.1 23.4+1.3 0.09
Laktat
1. hour 1.17+0.44 1.40+0.44 0.668
2. hour 1.18+0.59 1.22+0.35 0.739
3. hour 2.20+0.98 1.42+0.09 <0.001

* Fourth hour blood gas was not evaluated because there were only two patients
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anesthesia in patients undergoing single lung
ventilation, while it did not cause hemodynamic
changes during the operation and could be used
safely with appropriate anesthesia device and
monitorization.

The low- flow anesthesia method, which is widely
used nowadays, decreases the cost of anesthetic gas
consumption and reduces environmental pollution
and leads to positive results®l. Especially the rapidly
increasing healthcare costs and the high costs of
modern inhalation anesthetics have brought cost
control into consideration.

In particular, the use of new inhalation anesthetics
with low flow and low solubility and anesthetic
potency is more significant’®. The use of desflurane
reduces the time of filling and discharging of the
low-flow system with the agent and confirms the
rapid induction and recovery of anesthesial*.
Desflurane, which has low blood and fat solubility
properties and no fresh gas flow limitation in CO,
absorbers, is best suited for low- flow anesthesia™".
Therefore; in our study, we used desflurane as
inhalation anesthesia at two different flow settings.

The most important factor determining the amount
of inhalation agents used in general anesthesia
applications is flow rate®?. In our study; desflurane
consumption rate was significantly lower in Group 1
(55.3+18.4 versus 84.9+37.6, p=0.003). Low- flow
desflurane use has been reported to reduce the cost
per patient and isoflurane increases the cost™*3. In
addition, when deslurane was evaluated according
to the flow rate (0.5 Lmin*?! Lmin*® L min?), it was
found that there was a proportional decrease in
consumption*¥. Similarly, our study showed that the
amount of inhalation agent decreased with low flow
and thus the cost decreased in patients undergoing
single lung ventilation. In the literature, there are
limited publications on the use of low flow in
patients undergoing single lung ventilation, but the
rapid recovery (especially in long-term operations)
has been shown to significantly reduce inflammatory
mediator expression in patients undergoing thoracic
surgery, thereby reducing the risk of inflammatory
responsel®™ Since the desflurane vaporizer can be
adjusted over a wide dose range, the fresh gas flow
is at a low rate, while the desflurane concentration

198

GKDA Derg 2021;27(3):192-200

of the inhaled gases can be changed in a short time.
This is important in order to prevent insufficient
depth of anesthesia due to shortage of inhalation
agents that may be seen in low-flow anesthesia and
to allow rapid intervention in the case of deep
anesthesia. Also, use of low-flow desflurane,
maintaining heat and moisture in the airways;
reduces the deterioration of mucociliary activity,
preserves the viscosity of secretions and reduces the
tendency to atelectasis, especially in patients
undergoing thoracic surgery!*°l,

In our study, initially in both groups; there was no
statistically significant intergroup difference as for
Sa0,, heart rate, systolic and diastolic blood pressure,
mean arterial pressure, FiO,, tidal volume, respiration
rate, pH, pCO,, pO,, HCO_; but EtCO,, systolic arterial
pressure, diastolic arterial pressure, mean arterial
pressure was significantly different between groups.
EtCO, was found to be significantly lower in Group 2,
especially in the 45th and 120th minute
measurements of systolic, diastolic and mean arterial
pressure between 30 and 75 minutes. We think that
this difference does not require intervention and the
main reason for this difference is that desflurane
causes a more stable response than other
procurement agents. However, it has been reported
that the use of desflurane at vaporizer settings
above 6% increases transient and short-term
sympatheticactivity, heart rate and blood pressure!*”’,

Bilgi et al. had shown that oxygen transport
parameters were maintained optimally during all
anesthesia stages in patients receiving low- flow
anesthesia using different inhalation agents®l. In
our patients, no difference was found between the
groups in terms of peroperative pH, pCO,, HCO,,
whereas pO, was higher in Group 2 only at the third
hour. Hypoxemia developing in thoracic anesthesia
during single lung ventilation is still the most
important problem. For this purpose, ventilation
with high concentration of oxygen and large breath
volume is conventionally recommended for the
prevention of atelectasis and hypoxia/*®,

Fan SZ et al, have indicated that in low- flow
techniques, as the fresh gas flow is reduced, the
difference between the amount of O, content and
the inspired O, concentration increases. Lower
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inspiratory O, increases the risk of hypoxia. The
inspiratory O, concentration should be at least 30%
in order to prevent hypoxemia with certainty and to
ensure consistently adequate O, delivery®. In our
study, there were no decreases in inspired and
expired O, concentrations in both groups during the
operation. We did not find any findings related to
hypoxia in arterial blood gas analysis.

There was a statistically significant difference in
endtidal CO, and lactate. The use of desflurane
interacts with soda lime to produce CO but moisture
caused by low flow reduces the amount of CO
generated.

2

Increased blood lactate levels have been reported in
all volatile anesthetics over 8 hours??, In our study;
Lactate levels were found to be stable in Groups 1
and 2, but significantly increased in Group 1 at the
3rd hour.

We think that the reason for the increase in lactate
after 3 hours in the low-flow group is that the
volatile agent increases glycogenolysis and
consequently increases the lactate level.

Low -flow applications, and depth of anesthesia
should be monitored with NIRS as well as sympathetic
and somatic responses to painful stimuli?®!, When
the NIRS values of our patients were examined
separately as left and right NIRS, no significant
difference was found between the groups. Only in
both left and right NIRS there was a significant
elevation in Group 1 at 120 minutes (p=0.08 and
p=0.06, respectively). In addition, it was observed
that both right and left NIRSs were always low in
Group 1 until 150 min.?¥ showed similar results with
their study. However, although it was clinically
tolerated in patients whose procedures lasted more
than two hours, lower oxygenation was observed in
the low- flow group. We found that low flow
application and NIRS monitoring prevented
unnecessary and excessive drug administration to
patients.

The most important limitation of our study was the
evaluation of the use of a single inhalation agent in
low-flow applications. It is known that carbon
monoxide is formed in the use of desflurane as a

result of interaction with soda lime. It has been
stated that the amount of CO produced in low- flow
anesthesia methods is clinically insignificant. In our
study, the amount of CO accumulated in the system
and the amount of carboxyhemoglobin in patients
were not measured. However, in order to avoid a
possible interaction of soda lime and desflurane and
to prevent possible carboxyhemoglobin accumulation
and COHb increase, CO, absorbance was changed at
the end of each day in our study. The comfort of the
patients in the recovery room was not evaluated.
Since small number of patients were included in the
study, further studies with a higher number of
patients would be more beneficial

In conclusion, we think that low-flow anesthesia
with desflurane delivered with appropriate
equipment and close monitoring can be safely
applied without causing hemodynamic side effects
in single lung ventilation used for thoracic surgery.
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ABSTRACT

Objective: To determine the actual measurement of skin-epidural distance in patients in whom
epidural anesthesia would be applied at lower thoracic vertebral, and to examine the correlation
of epidural space measurements made preoperatively with ultrasonography, and tomography
with anthropometric values.

Methods: Our prospective, randomized controlled study was realized with 96 ASA I-Ill adult
patients who would undergo epidural anesthesia applied through epidural spaces between 9.-12.
thoracic vertebras. Neck and waist circumferences, and BMls of the patients were recorded. The
thoracic level to be used was determined by the anesthesiologist, and marked after verified by
USG. From the same thoracic level the distances between skin-spinous process, and skin-
ligamentum flavum were measured with USG . After the procedure epidural needle was marked,
and obtained values were recorded. Distances between skin- spinous process, and skin-lig. flavum
were measured from CTs recorded in the archival files of the same patient.

Results: In all three groups of patients ( T 9-10 [n=35], T 10-11 [n=30 and T 11-12 [n=31]) skin-lig.
flavum distance measured with USG was statistically shorter than that measured with CT, and
length of the epidural needle inserted through all levels (p<0,001). Only in the T9-10 group. skin-
lig.flavum distance measured in CT was statistically significantly shorter than the length of the
needle inserted.

Conclusion: With this study, it is shown for the first time in the literature that ultrasonography, CT
and anthropometric measurements such as BMI, neck and waist circumference may be useful to
estimate the skin-epidural depth before the epidural procedures performed at the lower thoracic
levels (T9-12).

Keywords: Thoracic epidural, antropometric measurements, epidural distance, ultrasound,
Computed tomography

0z

Amag: Alt torakal vertebra seviyelerinde epidural anestezi uygulanacak hastalarda cilt-epidural
mesafenin gergek 6l¢iimiinii saptamak, girisim Gncesi yapilan ultrasonografi ve tomografide
dlgilen epidural mesafenin antropometrik degerler ile korelasyonunu incelemektir.

Yéntem: Prospektif, randomize kontrolii calismamiz torakal 9-12 araliktan epidural anestezi uygu-
lanacak ASA I-1ll eriskin 96 hastada gergeklestirildi. Hastalarin boyun ve bel cevresi viicut kitle
indeksi (VK1) kaydedildi. Islem yapilacak seviye anestezist tarafindan belirlendi ve USG ile dogru-
lanarak isaretlendi. Ayni seviyeden USG ile cilt-spinéz ¢ikinti ve cilt- ligamentum flavum derinligi
6l¢iildii. Islem sonrasi epidural igne isaretlenerek degerler kaydedildi. Ayni hastaya ait arsivimizde
bulunan torakal BTdeki cilt-spinéz ¢ikinti ve cilt-lig. flavum mesafeleri 6l¢ildii.

Bulgular: Ug grup hastada ( T 9-10 (n=35), T 10-11 (n=30) ve T 11-12 (n=31)) USG cilt-lig.flavum
6lgiimdi; BT ile dlgiilen cilt-lig. flavum 6l¢iimii ve epidural igne boyundan istatistiksel olarak daha
kisa bulunmustur (p<0,001). BT ile élgiilen cilt-lig. flavum mesafesi igne boyu 6l¢iimiinden sadece
79-10 grubunda istatistiksel olarak daha kisa bulundu. igne boyu ile tiim seviyelerde USG, BT ile
6lgtilen epidural mesafe ve kilo, bel, boyun gevresi arasinda korelasyon bulundu.

Sonug: Bu ¢alisma ile literatiirde ilk defa alt torakal seviyelerde (T9-12) epidural girisim éncesi
cilt-epidural derinligi tahmin etmek igin ultrasonografi, BT nin yanisira hastanin kilo, bel ve boyun
cevresi gibi antropometrik dl¢iimlerinin de faydali olabilecedi gdsterilmektedir.

Anahtar kelimeler: torakal epidural anestezi, antropometrik 6lgiimler, epidural mesafe, ultra-
sonografi, Bilgisayarli tomografi
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INTRODUCTION

The use of ultrasonography (USG) for neuraxial
blocks goes 40 years back . Cork had performed the
first successful ultrasonographic measurement of
the epidural space in the 1980s, and ligamentum
flavum was recognized in the 1990s. While
ultrasonography was initially considered for neuraxial
anesthesia in patients with challenging anatomy, it
has been suggested to be used in all patients by the
National Institute for Health and Care Excellence
(NICE)in 2008.

Insertion of the thoracic epidural catheter is one of
the most challenging regional anesthesia techniques
due to “blinded” identification of the narrow
intervertebral foramen by a needle. The rates of
epidural intervention-related paresthesia and blood
aspiration were reported as 0.16% and 0.67%.
Significant nerve damage is quite rare, and the rate
of epidural hematoma is less than 1/150.000. On the
other hand, occurring complications may be
catastrophic. 2

USG has been frequently used to assess neuraxial
structures as a noninvasive, reliable, and rapidly
performed imaging method. It enables the anesthetist
to preview the spine anatomy, determine the midline,
find a specific intervertebral level, to predict the depth
of the epidural space accurately, and identify the most
suitable location and trajectory regarding needle
insertion. B*% Numerous studies have reported that
USG measurement of the skin-epidural depth was
compatible to a great extent with the actual depth
measured during the lumbar and thoracic epidural
interventions. 2 All thoracic levels (upper, middle,
and lower) have been generally assessed in studies
that used USG to measure the thoracic epidural
distance. However, since thoracic vertebral anatomy is
different in the upper, middle, and lower levels, the
results may also be different. 3% Qur literature
survey has not encountered any study comparing the
epidural distance and USG measurement regarding
lower thoracic vertebrae only.

Studies conducted up to this day have also investigated
the relationships of epidural distance with genetic
characteristics, race, ethnicity, geographic origin, age,
gender, body weight and height, body mass index
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(BMI), waist circumference and foot size, abdominal
fat thickness, and vertebral space. 7

Our study has aimed to make actual measurements
of the skin-epidural space distance (the length of the
needle that intervention was performed with) and
investigate its correlations with pre-procedural USG
findings, the epidural distance measured with
computed tomography (CT), and the anthropometric
values (neck circumference, waist circumference,
BMI, body weight, and height) in patients undergoing
epidural anesthesia at lower thoracic vertebral (T9-
12) levels.

MATERIAL and METHODS

After approval of the Ethics Committee of Adnan
Menderes University Training and Research Hospital
(Ethics Committee Decision 2018- 13) and obtaining
the patients’ written informed consent, this study
was conducted on patients undergoing epidural
anesthesia between January 2018 - September 2019.
The patients were divided into three groups (T9-10,
T10-11, T11-12 groups) using the lot-drawing
randomization method. ASA I-lll patients aged
between 18-80years, undergoing epidural anesthesia
for elective surgery were included in the study.
Patients in whom epidural anesthesia was
contraindicated, patients whose CT images could not
be retrieved from our system, patients in whom
needle length measurement could not be obtained
because of the inability to perform an epidural
intervention, and those with uncompleted records,
pregnant women, and emergency cases were
excluded from the study. Standard monitoring (ECG,
pulse oximetry, non-invasive blood pressure) was
used in patients taken to the operating room. Neck
and waist circumferences of the patients were
measured, and BMI was calculated.

Then, ultrasonographic images were obtained with a
console-type convex (1-8 MHz) ultrasonography
device using a linear probe (3-22 MHz) (Esaote
MyLab Five digital ultrasound, DesMoines, lowa).
The USG measurement process was completed while
the patient was in a sitting position (with the elbows
placed on the thighs), taking care that the total
duration of process should not exceed ten minutes.
Both the USG and palpation methods were used to
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assess the intervertebral level, and the cutaneous
needle insertion site was marked with a marker pen.

Identifying the Intervertebral Level

The anesthesiologist determined the level planned
to be intervened before the USG examination, and
the identified T9-10, T10-11, or T11-12 levels were
marked, and confirmed by USG. Our console-type
ultrasonography device was used during this process
(Esaote MyLabFivedigital Ultrasound, DesMoines,
lowa). The identified level was confirmed by placing
the probe at the 12th rib level, in the sagittal plane,
2 cm lateral to the midline, and directing it towards
upper thoracic levels. During the procedure, these
marks were considered as reference points. After
that, the depth of the ligamentum flavum was
measured,turning a linear (3-22 MHz) or convex (1-8
MHz) transducer medially and using a transverse
median approach.

Measuring the Skin-Epidural Space Distance

The distance between the skin and epidural space at
the specified level was determined by measurements
made up to the posterior complex involving the dura
mater and the hyperechoic line of the ligamentum
flavum. The best acoustic window was searched by
moving the probe 2-3 mm at the intervertebral
space or angling it for 5-10°until the characteristic
bright echo of the ligamentum flavum was visualized.

We could not obtain images with the linear probe,
particularly in patients whose ligamentum flavum
was located deeper than 4cm. Therefore, we used
the convex probe in these patients, which shows
deeper tissues at a higher resolution. Then, the

distance between the skin, and spinous process was
measured in the sagittal plane and recorded. The
measurements were made after freezing the images,
and the entire procedure lasted for a maximum of
ten minutes. (Figures 1, 2, and 3 ).

Our hospital’s radiologist made the skin-spinous
process and skin-ligamentum flavum measurements
from the same patient’s thoracic CT images using the
iSitePacs software. The ligamentum flavum localized
on the mid-sagittal line, was used as an anatomical
landmark. The recorded measurements were used
as the data for statistical and correlation analyses.

Epidural Catheterization and Needle Length
Measurement

The epidural technique was performed using the
hanging drop technique with an 18G Tuohy needle
through a median approach while the patient was in
the sitting position, with the elbows kept over the
knees. The Perican® epidural needle, Tuohy epidural
needle (diameter 1.30X80 mm, 18G), and the Perifix®
standard epidural catheter (radiopaque catheter
with three lateral holes, 1000 mm, 20G) were used
for the application. The skin-level point on the
inserted epidural needle was marked with a sterile
pen. The marked point was measured after the
procedure and recorded as the actual depth.

The obtained values were written on the data
collection sheet. The patient’s chart number, age,
gender, body weight, height, and BMI were written
on the datasheet in addition to these values. The
neck and wrist circumferences of the patient were
measured with a measuring tape and recorded.

anterio
comple:

Figure 1. The CT measurement of skin-ligamentum flavum distance in the sagittal plane at the T9-10 level and the image of
ligamentum flavum at the T9-10 level in the transverse median window acquired with the convex probe in the same patient
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Figure 2. The CT measurement of skin-ligamentum flavum distance in the sagittal plane at the T10-11 level and the USG
image of anatomical structures at the T10-11 level in the transverse median window acquired with the linear probe in
the same patient

subcutaneous
tissue

spinous
process

posterior
comlex

anterior
complex

Figure 3. The CT measurement of skin-ligamentum flavum distance in the sagittal plane at the T11-12 level and the USG
image of anatomical structures at the T11-12 level in the transverse median window acquired with the linear probe in
the same patient
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Other diseases, ASA score, type of operation,
intervened thoracic level, and number of attempted
punctures were also recorded.

Statistical Analysis

The Kolmogorov - Smirnov test analyzed the
conformity of quantitative variables with a normal
distribution. Independent groups were compared by
one-way variance analysis (ANOVA) regarding
normally distributed variables, whereas the Kruskal
- Wallis test was used for variables with non-normal
distribution. Dependent measurements with normal
distribution were compared using the paired T-test,
whereas Wilcoxon T-test or Friedman test was used
for comparison of non-normally distributed
dependent measurements. Relationships among
quantitative variables were analyzed using the
Pearson or Spearman correlation analysis. Descriptive
statistics of qualitative variables were expressed as
frequency (%). P<0.05 was considered statistically
significant.

RESULTS

Among 136 patients participating in the study, 37
were excluded since the epidural space could not be
visualized either by CT or USG, whereas three
patients were removed from the study due to the
failure to perform epidural anesthesia., The mean
values for the age (61.79 + 11.60 years), height (1.66
+ 0.09 m), body weight (73.80 + 14.34 kg), and BMI
(26.63 + 4.63 kg/m?), neck (40.24 + 4.49 cm) , and
waist ( 97.06 + 15.16 cm) circumferences of the
remaining 96 patients were determined. The average
skin-spinous process distance and the average skin-
ligamentum flavum distance measured with pre-
procedural USG and CT performed in all patients,
together with the mean post-procedural needle

length, are presented in Table 1. When the three
groups (T9-10, T10-11, T11-12) were compared, the
USG value of skin-spinous process distance at the
T9-10 level was found significantly longer than the
T11-12 level. No significant difference was found
among the groups regarding the skin-spinous process
distance values measured by computed tomography
(Table 2).

The skin-ligamentum flavum distance measured by
USG was statistically significantly shorter when
compared to both the CT measurement of skin-
ligamentum flavum distance and the epidural needle
length in all three groups (p<0.001). The CT
measurement of skin - ligamentum flavum distance
was statistically significantly shorter than the needle
length measurement only in the T9-10 group (Table
3). While there was a positive correlation between
needle length and weight, BMI, neck circumference,
waist circumference, USG, and CT measurements,
any correlation between the needle length and age
was not detected (Table 4).

Table 1. The data related to USG and CT measurements

and epidural needle values of all patients participating
in the study (n=96)

Meanztstandard

Variable (mm) deviation Min-max
USG Skin-spinous process 11.0+5.3 4.8-29.6
CT Skin-spinous process 18.1+7.7 5.0-36.0
USG Skin-lig. Flavum 37.3549.2 22.9-61.7
CT Skin-lig. Flavum 44.3148.2 27.0-66.0
Needle length 47.331£10.0 3.0-74.0

Table 2. Statistical comparison of the groups regarding USG, CT measurements, and needle length

Variable T9-10 T10-11 T11-12 p
USG

Skin-spinous process 11.3 (8.0-15.4)™ 9.6 (6.9-12) 8.6(6.4-10.0)** 0.024
CT

Skin-spinous process 19.4+7.7 18.0 +8.3 16.8 6.7 0.299

** The USG skin-spinous process distance of the T9-10 group is statistically significantly different compared to the value of

the T11-12 group only.
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Table 3. The results of USG and CT measurements of skin-lig. flavum distance and needle length according to the groups

USG CT
GROUP skin-lig. flavum skin-lig. flavum Needle length
T 9-10 (n=35) 36.1* (30.8-45.8) 43 %(39-50) 51 (44-56)
T 10-11 (n=30) 33* (30.8-37.9)
43.5 (39-51.2) 46 (37-48.2)
T11-12 (n=31) 36.3* (32.2-40.0) 42.5 (38-49.2) 44 (40-52)

* p<0.001 (In all three groups) USG skin-lig. flavum different from CT skin-lig. flavum and needle size.
a p=0.001 (In T9-10 group) Difference between CT skin-lig. flavum and needle length

Table 4. Intragroup evaluation of correlations of needle length with USG / CT measurements and anthropometric data

T9-10 T10-11 T11-12

R P R 4] R P
USG skin-spinous process 0.451 0.002 0.699 0.001 0.795 0.001
CT skin-spinous process 0.361 0.033 0.493 0.006 0.599 0.001
USG skin-lig. flavum 0.571 0.001 0.684 0.001 0.879 0.001
CT skin -lig.flavum 0.552 0.001 0.604 0.001 0.730 0.001
Age 0.162 0.288 0.058 0.703 0.022 0.886
Height 0.085 0.579 0.400 0.006 0.061 0.699
Body weight 0.644 0.001 0.607 0.001 0.828 0.001
BMI 0.596 0.001 0.485 0.001 0.447 0.003
Neck circumference 0.409 0.005 0.731 0.001 0.698 0.001
Waist circumference 0.623 0.001 0.579 0.001 0.644 0,001

DISCUSSION

As far as we know, this study has been the first in the
literature comparing ultrasonographic, CT, and
anthropometric measurements to predict the skin-
epidural depth before epidural intervention at lower
thoracic levels (T9-12). The skin-epidural space
distance measured with USG was shorter than the
CT skin-ligamentum flavum distance, and needle
length measurements in all patients. Besides,
positive correlations of the epidural needle length
with anthropometric measurements (body mass
index, neck and waist circumferences) and skin-
epidural space distance measured with USG and CT
were determined.

In the study conducted by Rasolian A. et al'?, an
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epidural intervention was performed at levels of
T5-9 in 20 patients, and the needle lengths were
compared to skin-ligamentum flavum distances
measured with CT and USG. It was reported that the
USG and CT measurements were shorter than the
needle length (the mean needle length was 55+7
mm). In our study, an epidural intervention was
performed at T9-12 levels in 96 patients, and the
needle length was found as 47.14+10 mm. The cause
of this significantly longer needle length used at the
T9-10 level (51 mm) compared to the other groups
(T10-11 and T 11-12) might be the more angled
approach used for epidural intervention in higher-
level thoracic vertebrae, similar to the study
conducted by Rosalian et al. In our study, we also
found that longer needle length was used compared
to USG measurements at all levels. The cause of this
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result might be that, due to its curved tip, the Tuohy
needle we used might have pushed the dura a little
after piercing ligamentum flavum, and this distance
might have been added to our measurement. In
their study, Rosalian A. et al. found that USG
measurements were 4.49 mm shorter than CT
measurements. In our study also, the epidural
distance measured by USG was significantly shorter
than the CT measurement at all levels. This result
might have been related to a decrease in distance
due to compression of the skin and subcutaneous
tissues by the USG probe and changing thickness of
ligamentum flavum while measuring the skin-
epidural distance with USG.

Three approaches are commonly used at one
vertebral level in conventional ultrasonography:
transverse, median longitudinal, and paramedian
longitudinal. We obtained the best images with the
median transverse approach and measured the
ligamentum flavum distance using this approach in
all patients. In the study conducted by Grau T. et al.
8 USG was performed using all three approaches at
the L3-4 level, and the widths, epidural spaces, and
the images of ligamentum flavum were compared in
60 patients. As a result, it was reported that the
highest visibility of the ligamentum flavum and dura
was achieved through the widest window using
the paramedian approach. On the other hand,
studies in the literature have reported successful
results with the transverse approach, supporting our
study. #2011 Chauhan A. K. et al. © compared
epidural depth measurement by USG performed in
the transverse plane with epidural needle lengths
and concluded that taking measurements from the
needle insertion site increased the quality and
success rate of the procedure.

Similarly, other studies have reported that
simultaneous USG-guided interventions in transverse
and paramedian sagittal oblique windows were
possible and comfortable. 1% Another study
conducted by Salman et al. #? in 2011 investigated
the usability of USG at levels of mid-lower thoracic
vertebrae by approaching in the paramedian sagittal
oblique plane. Patients who were planned to undergo
upper abdominal surgery were included in the study.
Images were obtained in the paramedian sagittal
oblique plane, and the skin- epidural space distance

was measured in all patients. In that study, it was
concluded that for mid-lower level thoracic vertebrae
(Te-7), performing USG in the paramedian sagittal
oblique plane would be beneficial regarding the
prediction of skin - epidural space distance. We also
performed USG for lower-level thoracic vertebrae and
determined its strongest correlation with the needle
length, particularly at the T11-12 level, in the
transverse median plane. Thus, we can suggest that a
transverse median window is a practical approach for
predicting the skin-epidural space distance in lower-
level thoracic vertebrae. The relative anatomical
similarity of lower-level thoracic and lumbar vertebral
structures might have been significant regarding the
visualization of ligamentum flavum in the transverse
approach. In neuraxial anatomy, caudal angling of
spinous processes of upper thoracic vertebrae and
narrow interspinous and interlaminar spaces in the
mid-thoracic region might have led to the formation
of a narrow acoustic window during the transverse
USG approach and thus, limited visibility. ! However,
we still think that selection between the transverse
and paramedian approaches depends on the
experience, and skill of the performer.

Our study used superficial anatomy and confirmation
with USG to determine the thoracic vertebral levels.
Besides, similar to the literature 3, we did not
confide in the information about considering the
vertebral level corresponding to the lower scapular
tip as T7. We determined the level by palpating
upwards, starting from the 12th rib level, and rapidly
confirmed this level with USG, significantly reducing
the error margin.

Currently, CT measurement of the skin-epidural
space distance has been performed in numerous
studies. "4 In the studies conducted by Kosturakis
et al. ! and Nathaniel et al. ¥, associations of
needle length measurements with CT measurements
and anthropometric characteristics at levels from
T3-4 to T11-12 were investigated. CT measurements
were reported to be significantly shorter than needle
lengths in both studies. The authors stated that its
cause might be the supine position used for CT
imaging, leading to compression exerted by skin and
subcutaneous tissues. CT measurements were not
corrected according to needle insertion angles in
these studies.
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On the contrary, in the study conducted by Carnie J
et al. ™, the actual epidural depth was estimated
using the Pythagorean theorem (needle length=the
distance measured with CT/the cosine of the
insertion angle). However, in the study of Kosturakis
Ul et al. ,it was stated that it was not possible to
know and calculate the needle angling definitely
during the epidural intervention. In our study, a
significant difference was present between CT
measurements and needle lengths in the T9-10
group only. We also did not correct our USG and CT
measurements according to the needle insertion
angles, considering that we would not be able to
calculate the needle angles definitely and standardize
them for 96 patients; however, we determined
strong correlations between needle length and our
measurements.

The distance of the epidural space from the skin and
the width of the epidural space are affected by
numerous factors. Studies performed to date have
investigated various factors such as race, ethnic and
geographical origins, age, gender, body weight,
height, foot size, BMI, and BSA (body surface area).
116:17.18,19.20) |n the study conducted by Cantiirk M et al.
211 on 130 pregnant women, the skin-to epidural
space distance was measured with USG at the L3-4
intervertebral space. Then a combined epidural-
spinal block was performed through this space, and
the waist circumference, BMI, age, height, and body
weight were recorded in all patients. The correlation
coefficient between the epidural space and waist
circumference was calculated as 0.797, and strong
correlations with BMI and body weight were also
determined. On the other hand, no correlation with
either height or age was present.

Similarly, our study determined extraordinarily
strong correlations of epidural depth with waist
circumference and body weight in all patients,
particularly at the T11-12 level; this might be because
abdominal fat and weight affect the lower thoracic
region. Similar to the study conducted by Cantiirk M
et al., we were not able to determine the correlation
of epidural depth with height and age. Besides,
unlike other studies, we determined strong
correlations between epidural depth and neck
circumference at all levels.
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The complication rate is low in central neuraxial
blocks, and most of the complications resolve within
six months. 222324 |n g study that a thoracic epidural
block was performed in 2059 patients, accidental
dural puncture and inability to place an epidural
catheter were found to occur with a rate of 0.7-1.2%,
and none of these patients developed neurological
sequela. @ In our study, an epidural intervention
was performed in a total of 136 patients, and
consistent with the literature, an accidental dural
puncture occurred in two (1.4%) patients. Following
the dural puncture, the epidural intervention was
tried again at the next higher level. No pathology
was encountered during the neurological follow-up
of these patients.

One limitation of our study might be not to record
the total duration of the procedure. We tried to
complete the whole procedure involving USG
measurement and epidural catheterization in less
than ten minutes; however, we did not keep time
precisely. Because MR images of our patients were
not present in our system, our other limitation was
the inability to make MR measurements. If we could
have made those measurements, we would be able
to compare the epidural depths in CT and MRI. No
obese patient was present in our study group. Since
most of our study group consisted of cancer patients,
we did not have the chance to measure many
overweight patients. Another limitation was failure
to intervene simultaneously with USG. Since we did
not have experience on this subject and did not want
to prolong the procedure , we did not prefer
simultaneous intervention. Even though use of real-
time USG during neuraxial procedures is promising,
it would be challenging if performed by a single
person and necessitates high-degree hand skill and
hand-eye coordination. Besides, the gel used for
USG may cause an infection during the neuraxial
block.

In conclusion, we can state that in clinical practice,
epidural depth at levels of T9-12 can be predicted by
pre-procedural USG or CT, and these measurements
can be correlated with needle length. Besides, we
think that visualization can be performed using the
transverse medial approach in lower thoracic
vertebrae. We also think that, among anthropometric
measurements, neck circumference can also help us
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to predict the skin-epidural space distance in addition
to body weight and waist circumference. In thoracic
epidural anesthesia, more studies investigating the
use of USG at all levels and the data of a large
number of patients are required.
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ABSTRACT

Objective: Microorganisms of the Myroides genus are common in the environment,
especially in water but rarely seen as an infectious agent in humans. It was described
uncommonly in immunocompetent patients. Their treatment is challenging due to their
resistance to many antibiotics. Herein, we report the Myroides spp-associated nosocomial
urinary tract infection outbreak occurring in tertiary intensive care.

Methods: A total of 9 Myroides spp reproductions in 7 patients were included in the study
between July 2019 and December 2019.

Results: For Myroides species known to have multi-drug resistance, response to the
combined treatment of ciprofloxacin and rifampicin was achieved in 5 out of 7 patients.
Conclusion: We would like to point out that poorly controlled diabetes can cause outbreaks.
Also, ciprofloxacin and rifampicin may be effective options in treatment.

Keywords: Myroides, Outbreak, Nosocomial infection, Urinary tract infection, Flavobacterium.
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Amag: Myroides cinsi mikroorganizmalar baslica su olmak lizere dogal ortamda yaygin ola-
rak bulunur, ama insanda bir enfeksiyon ajani olarak nadiren gériiliir. Immiinkompetan
hastalarda nadir olarak tanimlanmistir. Bir ¢ok antibiyotige direng nedeniyle tedavisi zordur.
Burada ligiincii basamak yogun bakimda meydana gelen Myroides spp. ile iliskili nozokomi-
yal iriner sistem enfeksiyonu salgini bildirildi.

Yontem: Temmuz 2019 ile Aralik 2019 tarihleri arasinda 7 hastada toplam 9 Myroides spp.
tiremesi ¢alismaya dahil edildi.

Bulgular: Coklu ilaca direngli oldugu bilinen Myroides tiirleri igin, 7 hastanin 5’inde siproflok-
sasin ve rifampisin kombine tedavisine yanit alindl.

Sonug: Biz kétii kontrollii diyabetin salginlara neden olabilecegini saptadik. Ayrica siproflok-
sasin ve rifampisin tedavide etkili secenekler olabilecedini diisiiniyoruz.

Anahtar kelimeler: Myroides, Salgin, Nozokomiyal enfeksiyon, idrar yolu enfeksiyonu,
Flavobakteri.

Received/Gelis: 21.06.2021
Accepted/Kabul: 13.08.2021

Published Online/Online yayin: 02.09.2021

Serife Gokbulut Bektag
Department Of Intensive Care Unit,
Ankara City Hospital,ankara, Turkey

Ped serifegbektas@gmail.com
ORCID: 0000-0001-6057-723X

A. Tumtiirk 0000-0002-0653-6725
Department Of Infectious Diseases And
Clinical Microbiology,

Ankara City Hospital, Ankara, Turkey

A.G. Akdag 0000-0002-7645-6640

S. izdes 0000-0001-9856-2391
Department Of Intensive Care Unit,
Ankara City Hospital,ankara, Turkey

© Telif hakki Gogus Kalp Damar Anestezi ve Yogun Bakim Dernegi’ne aittir. Logos Tip Yayincilik tarafindan yayinlanmaktadir.

Bu dergide yayinlanan bitiin makaleler Creative Commons Atif-Gayri Ticari 4.0 Uluslararasi Lisanst ile lisanslanmigtir.

Copyright The Society of Thoracic Cardio-Vascular Anaesthesia and Intensive Care. This journal published by Logos Medical Publishing.

Licenced by Creative Commons Attribution-NonCommercial 4.0 International (CC BY)

210


https://orcid.org/0000-0001-6057-723X
https://orcid.org/0000-0002-7645-6640
https://orcid.org/0000-0001-6057-723X
https://orcid.org/0000-0002-0653-6725
https://orcid.org/0000-0002-7645-6640
https://orcid.org/0000-0001-9856-2391
https://orcid.org/0000-0002-0653-6725
https://orcid.org/0000-0001-9856-2391
mailto:drpinarkaraca@hotmail.com

S. Gokbulut Bektas et al. An Outbreak of Urinary Tract Infections due to Myroides Spp. in Adult Intensive Care Unit: Risk Factors and

Control Procedures

INTRODUCTION

The Myroides genus (Myroides spp.) are aerobic,
yellow-coloured, immobile, non-fermented, gram-
negative microorganisms, formerly classified as
Flavobacterium odoratum. The most common
species are Myroides odoratus and Myroides
odoratimimus.

Microorganisms of the Myroides genus are common
in the environment, especially in water . Although
they are common in the environment, they are
rarely seen as an infectious agent in humans. It has
been reported to cause urinary tract infection,
endocarditis, ventriculitis, and cutaneous infections
in severely immunocompromised patients as low-
grade opportunistic pathogens. Their treatment is
challenging due to their resistance to many
antibiotics. Only 32 cases have been reported in the
literature review conducted in 2010 2. There has
been an increase in case reports in recent years !,

We aimed to report the Myroides spp.-associated
nosocomial urinary tract infection outbreak occurring
in tertiary intensive care; and in the light of the
literature, to examine this outbreak, which is the
fourth outbreak as far as we know.

MATERIAL and METHOD

The study was conducted after the local ethics
committee approval of the hospital was obtained.
Our intensive care is a 16-bed tertiary mixed type
intensive care. A total of 9 Myroides sp.p strains
grown in 7 patients were included in the study
conducted between July 24,2019 and December 28,
2019. All isolates were of urine origin.

All isolates were first identified as Myroides spp.
using the VITEK® 2 GN ID cards (BioMérieux, Marcy
I'Etoile, France). The initial identification as Myroides
spp was performed using a matrix- assisted laser
desorption ionization -time of flight mass
spectrometry (MALDI-TOF MS) according to the
manifacturer’s instructions. Antibiotic sensitivity was
determined according to EUCAST (European
Committee on Antimicrobial Susceptibility Testing)
criteria and tested on VITEK 2 (Biomerieux, Marcy-
I'Etoile, France) device.Sensitivity to aztreonam,

cefepime, ceftazidime, ciprofloxacin, gentamicin,
imipenem, levofloxacin, meropenem, netilmicin,
piperacillin, pip-Tazo, tetracycline, amikacin,
trimethoprim-sulfamethoxazole, and tobramycin
discs was tested. (Table 1)

Table 1. In vitro susceptibility testing of the isolates
of Myroides spp.

Antibiotic MIC value Interpretation
S,LR
Aztreonam >=64.0 R
Cefepim >=32.0 R
Ceftazidime >=64.0 R
Ciprofloxacin >=4.0 R
Gentamicin >=16.0 R
Imipenem >=16.0 R
Levofloxacin >=8.0 R
Meropenem >=16.0 R
Netilmicin >=32.0 R
Piperacillin >=128.0 R
Piperacillin/ >=128.0 R
Tazobactam
Tetracycline >=16.0 R
Amikacin >=64.0 R
Trimethoprim/ >=320.0 R
Sulfamethoxazole
Tobramycin >=16.0 R

I:intermediate, MIC: Minimum inhibitory concentration,
R: Resistant, S: susceptible

The demographic data, underlying diseases,
hospitalization periods, and antibiotic treatment of
all patients who had myroides spp reproduction in
their urine culture were recorded.
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RESULTS

Nine Myroides spp. isolates were detected in urine
samples for a total of 3 months. Pyuria accompanied
7 of the nine isolates. 2 isolates were considered as
colonization. The patients’ demographic data and
clinical characteristics are shown in Table 2. Six
(86%) patients were male, and one (14%) was
female. The mean age of the patients was 77 years
(age range 69-83). All patients had 4 to 6
comorbidities.

The mean hospitalization period of the patients was
80 days (min-max 29-139 days), the average
hospitalization period before isolation was 48 days
(min-max 13-97 days).All patients used up to 1 to 4
antibiotics before bacterial isolation was made (Table
2).

All patients had normal complete urine analysis
findings upon hospitalization. For all patients, a
Foley catheter was used for urinary catheterization.
All cases had hospital-acquired urinary tract
infections. For Myroides spp. known to have multi-
drug resistance, response to the combined treatment
of ciprofloxacin and rifampicin was achieved in 5 out
of 7 patients. Treatment was not initiated for two
patients who were considered as having bacterial
colonization.

DISCUSSION

Myroides spp. are low-grade opportunistic pathogens
that are not found in normal human microflora but
are mostly present in the environment. Myroides
spp. have beenreported as the cause of opportunistic
infections in severely immunosuppressed patients
1461 |t was described rarely in immunocompetent
patients 7]

As per our literature information, three outbreaks
caused by Myroidess spp. have been reported so far
(Table 2). Our study is the fourth outbreak. In the
first outbreak reported by Yagci et al., 9 of the cases
had urinary stones, and 4 had urinary neoplasms .
In the second outbreak reported by Ktari et al., 6 of
the 7 cases with urinary tract infection caused by
M.odrathimimus had urinary calculus, and one
patient had bladder cancer.”’ Besides, the cases had
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a long-term hospitalization and a history of
endourological intervention in all except for one
case. Licker et al. reported that all patients had a
permanent urinary catheter in the UTI outbreak due
to m.odoratimimus (Table 3).1% All except one of
their patients required long-term hospitalization.!*
As well as the underlying comorbidities, we think
that prolonged urinary catheterization will pose a
severe risk due to the morbidities caused by this
bacterium.

Diabetes mellitus affects the immune system, leads
to development of infections, and most importantly,
predisposes to opportunistic pathogens. Therefore,
one of the significant risk factors of Myroides spp. in
UTI is diabetes mellitus (DM). However, only a
limited number of UTI cases due to Myroides spp. in
diabetic patients have been reported. As far as we
know, 7 cases have been reported in the literature so
far. All of our patients had DM for a long time, and
their HbA1C levels were high, which led us to think
that the uncontrolled diabetes of our patients was a
serious risk factor for these infections.

However, nonfermenting gram-negative bacilli
(NFGNB) can be easily identified at the species level
by using the automatic identification system such as
VITEK 2 Compact and MALDI-TOF today. It was noted
that with these systems, NFGNB is increasingly
isolated in major cases of bacteriuria.'*!? We used
the MALDI-TOF identification system in our cases.

It was reported that Myroides spp. mostly have
multi-drug resistance properties and pan-resistance
properties in some cases. However, the antibiotic
resistance mechanism of Myroides spp. has not been
fully explained. The treatment of infections caused by
Myroides spp.is also of great importance because of
its potential to cause serious nosocomial infections
and its multi-drug resistance. Mammari et al. reported
an intrinsic resistance to B lactams in M.odoratus and
M.odoratimimus, due to chromosome-encoded B
lactamases (MUS-1 and TUS-1). 22

Many strains have been recognized as resistant to
beta-lactams, monobactams, and carbapenems,
while variable sensitivity to aminoglycosides,
quinolones and trimethoprim/sulfamethoxazole has
been demonstrated. 27!
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Table 2. Clinical characteristics and treatment of the seven cases of UTIs due to Myroides species

Case No, Department Admission Sample Days of Comorbidities  HbAlc Prior antibiotic =~ Type of Treatment  Outcome
Gender/ admittedto date Collection hospi- treatment infecti- for Myroides
Age date talizatin on UTls
(years)
C1 Intensive .07.22.2019 09.02.2019 97 HT, DM, AF.CHF, 6,9 teicoplanin, uTl Rifampicin+  Failure
M/77 care, days  Aspiration Meropenem ciprofloxacin
Pneumonia,,
AVR, CVD
C2 Intensive 08.20.2019 09.02.2019 83 DM, BPH 7,2 Meropenem uTl No treatment Cured
M/81 care, 09.17..2019 days Parkinson’s cmlistin
Disease,
Chronic
Subdural
Hematoma
Aspiration
Pneumonia
(] Intensive 08.26.2019 09.07.2019 56 DM, CAD, 6,8 Teicoplanin, uTl No treatment Cured
M/76 care, 10.02. 2019 days Hypoxic Meropenem
Ischemic
Encephalopathy
C4 Intensive 07.24.2019 09..10.2019 64 CVD, ARF 78 Meropenem uTl Rifampicin+  Failure
M/83 care, days Pneumonia ciprofloxacin
(0 Intensive ~ 07.24.2019 1- 139 59 1-Meropenem utl Rifampicin+  Cured
F/83 care, 10.07.2019  days HT, DM, Epilepsy 2-Meropenem, ciprofloxacin
2- Intracranial Amikacin
11.18.2019 mass
c6 Intensive 07.24.2019 28.10.2019 132 CVD, Monier 6,1 Imipenem, sul- uTl Rifampicin+  Cured
M/69 care, 12.02. 2019 days Chon sendromu, famethoxazole ciprofloxacin
Aspiration and trimethoprim
Pneumonia colistin
tigecycline
c7 Intensive 10.15.2019 1-11.26.2019 70 DM,HT 71 1-Linezolid, sul- ~ UTI Rifampicin+ ~ Cured
M/73 care, 2-12.02.2019 days ,CAD,ABY, famethoxazole ciprofloxacin
Ludwig’s Angin and trimethoprim,
colistin

HT:Hypertension; DM:Diabetes mellitus; AF:Atrial fibrillation; CHF:Congestive Heart Failure; AVR:AorticVvalve Replacement;
CVH:cerebrovascular disease; BPH:Benign Prostatic Hyperplasia ;CAD: Coronary Artery Disease; ARD: Acute Renal Failure

213


https://www.drugs.com/mtm/sulfamethoxazole-and-trimethoprim.html
https://www.drugs.com/mtm/sulfamethoxazole-and-trimethoprim.html
https://www.drugs.com/mtm/sulfamethoxazole-and-trimethoprim.html
https://www.drugs.com/mtm/sulfamethoxazole-and-trimethoprim.html
https://www.drugs.com/mtm/sulfamethoxazole-and-trimethoprim.html
https://www.drugs.com/mtm/sulfamethoxazole-and-trimethoprim.html

Table 3. Comparison of outbreaks reported so far
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Study Number Age (Year/Gender) Underlying Infection Culture Treatment Outcome
of Conditions of
Cases Infections
Yagcietal. 13 Not reported Urinary pyuria Urine Not reported Not reported
2000 neoplasm
(4 patients)
and urinary
stones
(9 patients)
Ktarietal. 7 Range 44-80/ all M 6 patients with Group A: Urine 3 patients were  Group A:
2012 urinary calculi, Urinary tract successfully Cured
1 patient with  infection treated with Group B:
bladder cancer Group ciprofloxacin Favourable
B:Bladder (Group A) Group C:
colonization 3 patients Failure
Group C: without
Urinary tract treatment
infection (Group B)
1 patient was
treated with
imipenem+
colistin
(Group C)
Licker atal 4 Range 3 patients with  Group A: Urine 1 patient was Group A:
36-72/3M,1F urethro-vesical Urinary tract treated Cured
catheterization infection with imipenem+ Group B:
1 patient with  Group B: colistin+ Good clinical
bilateral Urinary tract amikacin response
cutaneous infection (Group A) Group C:
ureterostomy  Group 2 patients were  Favourable
B:Bladder successfully
colonization treated with
Tigecycline
(Group B)
1 patients
without
treatment
(Group C)

In the case series reported by Ktari et al. three
patients with UTI caused by Myroides spp.were
given ciprofloxacin and rifampicin combination
treatment, and treatment response was achieved."”
Our patients had resistance to all laboratory tested
antibiotics. In 5 of our patients, we changed Foley
catheters and started ciprofloxacin and rifampicin
combination treatment empirically, and we achieved
treatment response. Therefore, we think that
ciprofloxacin and rifampicin combination may be an
appropriate and effective combination for the
treatment of infections caused by Myroides spp..

During the period when Myroides sp.p isolates were
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detected, it was determined that new personnel
(nurse, patient care staff) started to work in our
intensive care unit. When the anamnesis of these
employees was examined, it was found that they did
not have intensive care experience and their working
experience in the health sector was inadequate.
Periodic training was given to these employees
about hand washing, urinary catheter care, and
patient care. No Myroides spp reproduction was
detected in the following months. Our most
important limitation of this study was that
environmental cultures had not been taken. Another
limitation was also the inability to perform statistics
due to the small size of the patient group.



S. Gokbulut Bektas et al. An Outbreak of Urinary Tract Infections due to Myroides Spp. in Adult Intensive Care Unit: Risk Factors and

Control Procedures

CONCLUSION

In this study, we wanted to show that Myroides spp.,
which is difficult to treat due to multi-drug resistance,
can cause an outbreak of nosocomial urinary tract
infection with long-term urinary catheterization in
intensive care patients with uncontrolled DM, even if
there is no urinary system pathology and to
emphasize the importance of staff training and
increasing compliance with infection control
measures in outbreak control.
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ABSTRACT

Objective: Pneumothorax may develop secondary to alveolar damage and barotrauma in Covid-
19 patients. In this study, in the light of the literature. we aimed to present Covid-19 patients who
developed pneumothorax among whom we followed up in the intensive care unit.

Methods: Eleven patients among 2680 patients tested positive for Covid-19 in the PCR test and
developed pneumothorax in the radiologic examination were included in the study. The data were
obtsined from patient follow-up forms and electronic medical records. Demographic data, blood and
biochemical parameters, blood culture results, time and location of development of pneumothorax,
modality, and duration of pneumothorax treatment, and mortality data were recorded.

Results: The frequency of development of pneumothorax was found to be 0.41%. The most
common complaint was dyspnea. Comorbidiites were observed in 9 (81.8%) patients and the most
common comorbidity was hypertension. It was determined that 3 (27.2%) patients did not smoke,
4 patients(36.3%) were active smokers, and 4 (36.3%) patients were ex-smokers. The mean age
was 69+14.8 years, the APACHE Il score were 18.848.7, the female/male ratio was 3/8, and the
the time to pneumothorax development was 10.7+11.8 days. Pneumothorax developed in 3
(27.27%) patients on noninvasive mechanical ventilation and 8 (72.7%) patients on invasive
mechanical ventilation. The mean length of stay in the intensive care unit was 21.6126.5 days. It
was found that 10 (90.9%) patients died and the mean time to mortality was 19.5+27.0 days.
Conclusion: In Covid-19 infection, lung protective ventilation strategies should be adopted and it
should be known that the development of pneumothorax is a late complication that increases
mortality and morbidity.

Keywords: Covid-19, intensive care, lung-protective ventilation, mortality, pneumothorax

0z

Amag: Covid-19 hastalarinda alveolar hasar ve barotravmaya sekonder pnémotoraks gelise-
bilir. Bu ¢alismada, yogun bakim linitesinde takip ettigimiz Covid-19 hastalarindan pnémoto-
raks gelisenlerini literatiir esliginde sunmayr amagladik.

Yontem: Calismaya PCR testi pozitif oldugu saptanan 2.680 hastadan radyolojik olarak pné-
motoraks gelistigi belirlenen 11 hasta dahil edildi. Veriler hasta takip formlari ve elektronik
tibbi kayitlardan alindi. Demografik veriler, tam kan ve biyokimyasalparametreleri, kan kiil-
tir sonuglari, pnémotoraks gelisim zamani ve lokasyonu, pnémotoraks tedavi sekli, mortalite
ve stiresi kaydedildi.

Bulgular: Pnémotoraks gelisme sikhigi %0,41 bulundu. En sik basvuru yakinmasinin dispne
oldugu saptandi. Dokuz (%81.8)hastada comorbidite oldugu ve en sik gézlenen comorbidite-
nin hipertansiyon oldugu gériildii. Ug (%27,2) hastanin sigara kullanmadigi, 4(%36,3) hasta-
nin aktif sigara igicisi oldugu ve 4 (%36.3) hastanin sigarayi biraktigi saptandi. Hastalarin
yas ortalamalari 69+14,8 yil, APACHE Il skor ortalamalari 18,8+8,7, kadin/erkek orani 3/8 ve
pnémotoraks gelisene 10,7+11,8 giin bulundu. U¢ hastada (%27.27) noninvaziv mekanik
ventilasyonda ve 8 hastada (%72,7) invaziv mekanik ventilasyondayken pnomotoraks gelisti-
gi saptandi. Yogun bakim (nitesinde ortalama kalma siiresi 21,6+26,5 giindii. On (%90,9)
hastanin eks oldugu ve eks olana kadar ortalama 19,5+27,0 giin gegtigi saptandi.

Sonug: Covid-19 infeksiyonu sirasinda hipoksemi tedavi edilirken, akciger koruyucu ventilas-
yon stratejileri benimsenmeli ve pnémotoraks gelisiminin mortalite ve morbiditeyi arttiran
ge¢ dénem komplikasyon oldugu bilinmelidir.

Anahtar kelimeler: akciger koruyucu ventilasyon, Covid-19, mortalite, pnémotoraks, yogun
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INTRODUCTION

Covid-19 (SARS-CoV-2), a zoonotic virus that first
appeared in Wuhan City , the capital of Hubei
Province in China in December 2019, shows rapid
transmission from person to person and causes
severe pneumonia. % As a result of its rapid
transmission, after it was seen in other countries of
the world, it was declared as a Covid-19 pandemic by
the World Health Organization on 11 March 2020. B!
As of now, the disease has infected 115,864,376, and
killed 2,573,576 people.

Despite vaccine and antiviral drug studies in the world,
transmission has not yet been fully prevented and
effective treatment has not been provided yet.
Although Covid-19 infection generally shows a good
prognosis in most patients, it progresses rapidly in
some patients, leading to acute respiratory distress
syndrome (ARDS). Hypoxemic respiratory failure,
which is the most common complication of COVID-19,
is tried to be treated with invasive and noninvasive
mechanical ventilation support. However, during this
supportive treatment, undesirable conditions such as
pneumothorax, pneumomediastinum, subcutaneous
emphysema or even pneumopericardium may develop
in patients. "

During the treatment and follow-up of cases with
Covid 19, it is necessary to kept in mind and state the
importance of rapid diagnosis and treatment options
of conditions such as pneumothorax, tension
pneumothorax that may cause hypoxemia or mortality
by deepening existing hypoxemia. Therefore, in our
study, in the light of the literature we aimed to present
the patients who were followed up in our level 3
intensive care unit due to Covid-19 and developed
pneumothorax during treatment, since March 11,
2020, when the first Covid-19 case was seen in Turkey,
until today.

MATERIAL and METHOD

The study was conducted as a single-center
retrospective study. Approval of the hospital ethics
committee was obtained (15/01/2021-629). In the
study, out of 2680 patients who were followed up in
our level 3 intensive care unit and tested positive for
Covid-19 with the polymerase chain reaction (PCR)

test by taking nasopharyngeal and oropharyngeal
swap samples, 11 patients who were found to have
developed pneumothorax during radiological
examination were included in the study. The study
was conducted in accordance with the Helsinki
Declaration 2008 criteria.

The patients who were <18 years of age, whose final
treatment had not been concluded at the time of the
study, cases with incomplete data, and had a history
of thoracic surgery and pneumothorax were excluded
from the study.

The data were obtained from patient follow-up forms
and electronic medical records by an experienced
anesthesiologist in the intensive care unit.
Demographic data, comorbidit(ies, blood group
antigens, APACHE Il scores, blood biochemistry
parameters, neutrophil / lymphocyte ratios, platelet
values, smoking history were recorded. Complaints of
the patients during admission, blood culture results,
need for noninvasive mechanical ventilation,and
intubation, mechanical ventilation mode applied to
the patients, PEEP values, and length of stay in the
intensive care unit were recorded. The radiological
images of the patients were examined and the
duration of pneumothorax development and the
location of the pneumothorax were determined. The
pneumothorax treatment approach applied to the
patients was recorded. Exited patients were identified
and the time of mortality was recorded.

Statistical analysis

SPSS 22.0 for Windows program (SPSS Inc., Chicago,
IL, USA) was used for statistical analysis. Numerical
data were expressed as mean and standard deviation,
while categorical data were expressed as frequency
and percentage.

RESULTS

The study included 11 patients who were found to
have developed pneumothorax as detected during
radiological examination from 2680 patients who
were followed up in the intensive care unit due to
Covid-19. The prevalence of pneumothorax
development in patients followed up in the intensive
care unit was 0.41%. The demographic and clinical
characteristics of the patients are shown in Table I.
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The mean age of the patients was 69 + 14.8 years.
Three patients were female and 8 were male. Nine
(81.8%) patients had comorbidities and hypertension
was the most common comorbidity. It was
determined that 3 (27.2%) patients did not smoke, 4
(36.3%) patients were active smokers, and 4 (36.3%)
patients were ex-smokers.

Table I: Demographic and clinical characteristics of patients

Characteristics n=11
Age (year) 69+14.8
>65 age 7
Gender (Male/Female) 8/3
Apache |l score 18.8+8.7
Comorbidity (Yes/No) 9/2
Diabetes mellitus type 2 2
Coronary artery disease 3
Chronic obstructive pulmonary disease 1
Hypertension 6
Chronic renal disease 2
Smoking
No smoking
Current smoking 4
Ex-smoker 3
ICU days 21.6+26.5
Mortality (Yes/No) 10/1
Time to exitus (day) 19.5+27.0

Abbreviation: ICU; Intensive care unit

The average length of stay in the intensive care unit
was 21.6 + 26.5 days. The mean APACHE Il score was
calculated as 18.8 + 8.7. It was determined that 10
(90.9%) patients died and the mean time to mortality
was 19.5 +27.0 days (Table I).The clinical characteristics
of the patients are shown in Table Il. When the
complaints of the patients at hospital admission were
examined, it was observed that dyspnea was the most
commoncomplaint. Thetimetodevelop pneumothorax
after admission to the intensive care unit was 10.7
11.8 days. It was found that pneumothorax developed
during non-invasive mechanical ventilation in 3
patients (27.27%) and during invasive mechanical
ventilation in 8 patients (72.7%). It was found that
pneumothorax developed in the right lung in 6, and in
the left lung in 5 patients (Figure 1). The most
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Table Il: Clinical features of patients with pneumothorax

n=11

Symptoms at Presentation

Fever 1

Cough 4

General status disorder

Dyspnoea 10
Time to development of pneumothroax 10.7+£11.8
(After ICU admission)
Location of Pneumothorax (Left/Right) 5/6
Mechanical ventilation (Yes/No) 8/3
Ventilation modes

P-SIMV 6

PRVC 2

HFOV 2

CPAP 1
PEEP 7.7£4.2
Blood culture results

Acinetobacter baumannii 6

Klebsiella pneumoniae 2

Sterile 3
Treatment

Chest drain 10

Conservative 1

Abbreviations: CPAP; Continuous positive airway pressure
ventilation, HFOV; High-frequency oscillatory ventilation,
ICU; Intensive care unit, PEEP; Positive end expiratory pres-
sure, PRVC; Pressure regulated volume control ventilation,
P-SIMV; Pressure synchronized intermittent mandatory
ventilation
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commonly used mode of mechanical ventilation in
intubated patients was P-SIMV (75%). The mean PEEP
value of the patients was 7.7 + 4.2. While chest tube
was applied in 10 (90.9%)patients, conservative
approach was preferred in 1 patient. When the
bacterial growths in blood cultures were examined,
Growth of Acinetobacter Baumannii was observed in 6
(54.5%) and Klebsiella Pneumoniae in 2 (18.1%)
patients. No growth was detected in the blood culture
of 3 (27.2%) patients. The laboratory parameters of
the patients are shown in Table lil.

Table IlI: Baseline laboratory data of patients (Mean * (SD)

n=11

White blood cells (x103/uL) 13.6%7.7
Neutrophil (x10%/uL) 12.447.7
Lymphocytes (x103/ul) 0.77+0.45
Neutrophil/Lymphocyte ratio 24.7+25.2
Platelets (x10%/ul) 221.8+70.0
Hematocrit (g/L) 43.2+4.6
Alanine aminotransferase (U/L) 45.7+¥41.4
Aspartate aminotransferas (U/L) 49.4+50.0
Lactate dehydrogenase (U/L) 547.5+309.6
Sodium (mEq/L) 135.4+2.9
Potassium (mEq/L) 4.4+0.8
Chlorine (mEq/L) 102.05.1
Lactate (mmol/L) 2.7£1.5

Ferritin (ug/L) 1023.0+785.2

D-dimer (ng/mL) 1865.4+3529.7

C-reactive protein (mg/L) 139.0495.9

DISCUSSION

In this study, we evaluated 11 patients who were
found to have developed pneumothorax
radiologically among 2680 patients we followed up
and treated for Covid-19 disease .

Pneumothorax is a clinical pathology that develops
secondary to the accumulation of free air between
visceral and parietal leaves in the pleural cavity due

to various reasons and occurs as a result of lung
collapse. It can be spontaneous or can be seen due
to secondary causes. 1

The mechanism of pneumothorax development in
Covid-19 disease has not been fully elucidated. The
most likely pathophysiological mechanism is necrotic
and fibrotic changes occurring at the alveolar level
secondary to infection. Increased intra-alveolar
pressure caused by invasive and noninvasive
mechanical ventilation applied by clinicians to
correct hypoxemia observed as a result of loss of
elasticity in the lung tissue and deterioration in
oxygenation disrupts alveolar integrity and causes
pneumothorax. % In addition, it is known that
barotrauma caused by increased intrathoracic
pressure during severe cough episodes in patients
induces development of pneumothorax in the
alveolar structure that is damaged secondary to
infection. 4

The deterioration of the alveolar structure, which
predisposes to the development of pneumothorax,
can be detected based on radiological findings such
as frosted glass appearance, bilateral and peripheral
consolidation, linear opacities, “crazy-paving”
pattern and “reverse halo” sign. ** There is a serious
correlation between radiological findings and the
prognosis of the disease. All of our patients who
developed pneumothorax had radiological findings
as a result of alveolar damage secondary to Covid-19
during admission to the hospital.

In the management of acute respiratory failure and
ARDS that occur in patients with Covid-19 infection,
besides invasive and noninvasive mechanical
ventilation, high flow nasal oxygen therapy (HFNO)
and oxygen therapy with balloon mask constitute
the cornerstones of treatment. Although today’s
mechanical ventilators have been technologically
developed in accordance with the age of the patients,
they may cause barotrauma and ultimately
pneumothorax during ventilation depending on
patient-induced factors or inappropriate ventilation
strategies. It is known that ventilation with high tidal
volume (> 12ml / kg), high PEEP pressure, high
plateau airway pressure and driving pressure values
causesalveolarrupture and ultimately pneumothorax
by increasing intra-alveolar pressure. (162
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In addition to alveolar damage caused by the disease,
barotrauma due to mechanical ventilation and
oxygenation strategies, the underlying lung diseases
of the patient are also predisposing factors in the
development of pneumothorax. Examples of such
diseases include chronic obstructive pulmonary
disease, interstitial lung diseases, ARDS, other
pathologies that can cause parenchymal damage,
and obstructive diseases such as asthma. 9 |t
should be noted that there is a possibility of
developing pneumothorax even in lower pressure
and tidal volumes in patients with comorbid diseases,
which are known to be a facilitating factor in the
development of pneumothorax, so appropriate
mechanical ventilation strategies should be
preferred.

We routinely apply protective lung ventilation
strategies, which have an important place in the
treatment of patients with ARDS, in our clinical
practice. 2 Although we applied a lung protective
ventilation strategy (low tidal volume (6 ml / kg), low
plateau pressure] and our PEEP pressure was not high
(7.7 + 4.4), while 8 patients developed pneumothorax
during invasive mechanical ventilation. When we
examined the time to the development of
pneumothorax , we observed that pneumothorax
developed after the 10th day of admission to intensive
care. The fact that PIP pressures and lung compliance
were not recorded in our study is one of the limitations
of our study.

We examined the literature, and found studies in
which the development of pneumothorax in patients
with Covid-19 was reported during treatment with
HFNO, during the days after hospitalization, even
after discharge or while taking nasal oxygen for
treatment. 22! Patients whose primary indication
for the patient’s admission to the hospital was
subcutaneous emphysema secondary to
pneumothorax, cases that were admitted to the
hospital due to isolated pneumothorax and those
with PCR (+), who did not have Covid-19 symptoms
have been reported in the literature,. 22”1 These
patient groups, included patients with minor and
self-limiting pneumothorax who did not require
intervention, as well as patients who developed
tension pneumothorax. ?¥ In our study, we found
that pneumothorax developed in 8 patients during
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invasive mechanical ventilation and in 3 patients
while applying noninvasive high-frequency oscillatory
(HFO) and continuous positive airway pressure
(CPAP) ventilation. While 10 patients were urgently
treated with closed tube drainage, one male patient
was followed up conservatively because he did not
have a pneumothorax severe enough to require
intervention.

Eight of 11 patients who were included in our study
and developed pneumothorax had severe ARDS
developing on the background of Covid-19. We think
that positive pressure invasive ventilation we applied
due to severe alveolar injury contributes to the
development of pneumothorax in this group.

When we examined the literature, we have
encountered different rates in the prevalence of
pneumothorax in patients with Covid-19. In the
study conducted by Alessandro Belletti, who
evaluated pneumomediastinum and pneumothorax
together, they stated that pneumothorax developed
in up to 24% of their patients. 8

Nanshan Chen et al. evaluated pneumothorax alone,
unlike Alessandro Belletti, and they stated that
pneumothorax developed in 1 out of 99 patients
(1%). 2V In another study with a large series of 3500
patients, it was reported that pneumothorax
developed in 15 patients (0.43%). 39

Zantah et al. examined over 3000 patients and stated
that 6 of 900 patients with PCR (+) developed
pneumothorax and the prevalence of pneumothorax
development was 0.66%. BY In our study, we found
that 11 out of 2680 patients had pneumothorax and
the prevalence of pneumothorax development was
0.41%, similar to the studies in the literature.

When we evaluated our patients with pneumothorax
in terms of comorbidities, we think that smoking
may contribute tothe developmentof pneumothorax.
Because, we found that 4 out of 11 patients who
developed pneumothorax had a history of active
smoking, and 4 were ex-smokers. Contrary to our
study results, Sethi et al. reported that none of the
10 patients with subcutaneous emphysema and
pneumomediastinum they followed up in their study
had a smoking history. 3% In our literature review, we
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could not find any evidence that smoking facilitates
the development of pneumothorax in patients with
Covid-19, but the fact that 72.6% of our patients
who developed pneumothorax in our study had a
smoking history indicates that more studies and data
are needed.

Finally, the contribution of the presence of secondary
infection to the development of pneumothorax
during invasive ventilation by increasing the alveolar
damage in our patients cannot be denied. The blood
culture antibiograms taken from our patients with
pneumothorax revealed Acinetobacter Baumannii in
6 patients and Klebsiella Pneumoniae in 2 patients,
while no microorganism growth was detected in 3
patients. When the patients with no bacterial growth
were examined, it was seen that they were
transferred from an external center and received
broad-spectrum antibiotic therapy. When we
examined the patients who developed pneumothorax
in terms of survey, we found that 10 patients died
and only one of our patients could be discharged
from the intensive care unit (90.9%). In our literature
review, we found that in parallel with our study, the
majority of patients who developed pneumothorax
during Covid-19 infection died. 3334

In conclusion, pneumothorax is a rare finding that
can be seen in patients during COVID-19 infection
and treatment. In order to prevent the development
of pneumothorax, maneuvers that will increase
alveolar damage should be avoided in the ventilation
strategies used for the correction of hypoxemia and
lung protective mechanical ventilation strategies
should be adopted. However, it should be kept in
mind that pneumothorax may develop in patients
during the application of lung protective mechanical
ventilation strategies, even during noninvasive
ventilation applications.

We recommend that the development of
pneumothorax in the treatment of patients with
Covid-19 should be recorded as a late-term
complication that can lead to increased mortality
and morbidity.
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Karaciger nakli uzun yillardan beri eriskin ve ¢ocuk hastalarda basarili bir sekilde uygulan-
maktadir. Nakil yapilan hastalarin sagkalim oranlari arttikga komorbidite ve nontransplant
cerrahisi oranlari da artmaktadir. Ailesel hiperkolesterolemi nedeniyle 7 yasinda iken énce
koroner arter baypas cerrahisi, ardindan (3 ay sonra) canlidan karaciger nakil ameliyati
geciren 20 yasindaki erkek hastaya aort kapak darligi nedeniyle aort kék genisletme ameli-
yati ve aort kapak replasmani planlandi. Bu ¢alismamizda, daha énceden karaciger nakli
yapilan hastada anestezi uygulamasi deneyimimiz sunulmustur.

Anahtar kelimeler: Karaciger nakli, konjenital kalp cerrahisi, anestezi
ABSTRACT

Liver transplantation has been successfully applied in adult and pediatric patients for many
years. As the survival rates of transplanted patients increase, the rates of comorbidity and
nontransplant surgery also increase. In our case aortic root expansion and aortic valve
replacement operation due to aortic valve stenosis was planned to 20-year-old male patient,
who had undergone coronary bypass surgery at the age of 7 because of familial
hypercholesterolemia, followed by a living donor liver transplant (3 months later). The goal
of this study is to present our anesthesia experience with a patient who had a liver transplant
before.

Keywords: Liver transplantation, congenital heart surgery, anesthesia
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GiRiS

Karaciger nakli uzun yillardan beri basarili bir sekilde
uygulanmaktadir. Nakil yapilan hastalarin sagkalim
oranlari arttikca ek hastaliklarin ve nontransplant
cerrahisi oranlarinda da artis olmaktadir. ileri dénem-
de gelisen kalp ve diger sistem patolojileri nedeniyle
cerrahi uygulamalari artmistir. Karaciger nakilli has-
talarda koroner arter hastaliginin goriilme sikhgi art-
maktadir.™ Bu ¢alismamizda, 13 yil once ailesel
hiperkolesterolemi nedeniyle karaciger nakil ameli-
yati ve koroner baypas uygulanmis olan hastaya aort
darhgi nedeni ile aort kok genisletme ve aort kapak
replasmani ameliyatinda uyguladigimiz anestezi
yonetimimizi sunmayi amacladik.

OLGU SUNUMU

Yirmi yasinda, erkek hasta (175 cm, 55 kg), 13 yil
once ailesel hiperkolesterolemi nedeniyle 3 ay ara ile
actk kalp ameliyati (sol ana koroner arter-sol internal
mamarian arter anastomuzu) ve karaciger nakil ame-
liyati yapildigi 6grenildi. Hastanin yapilan fizik mua-
yenesinde patoloji saptanmadi. Hastanin preoperatif
hemogram, biyokimya ve kanama testleri normal
sinirlardaydi. Preoperatif kolesterol degerleri normal
sinirlardaydi. Ekokardiyografide ejeksiyon fraksiyonu
%70, aort kapag biklispit ve kalin, aort kdku tubdler
sekilde daralmis olarak izlendi. Orta derecede aort
yetersizligi saptandi. Hastanin preoperatif donemde
yapilan koroner anjiyografisinde herhangi bir patolo-
ji saptanmadi. Ameliyat sabahi premedikasyon igin 2
mg iv midazolam yapildi. Hasta ameliyat odasina
alindi. Hastaya EKG, periferik oksijen satlirasyonu
(Sp0,), serebral near infrared spektroskopi (NIRS) ile
monitorize edildi. 16G kaniil ile periferik damar yolu
acilarak invaziv arter monitorizasyonu (sag radial
arter) yapildi. Kalp hizi 85/dk. (sinis ritmi), TA 120/65
mmHg, SpO, %98 olarak gézlendi. Anestezi indiksi-
yonunda 0.1 mg/kg midazolam, 1,5 mg/kg propofol,
5 pg/kg fentanil ve 0.6 mg/kg rokuronyum bromdr
kullanilarak 7,5 mm endotrakeal tiip ile entiibe edil-
di. Sag internal juguler vene santral vendz kateter
takildi. % 60 O,-hava karigimi ile mekanik ventile
edilen hastanin anestezi idamesi 0.25 pg/kg/dk.
remifentanil inflizyonu, 8 pug/kg/dk rokuronyum bro-
mur infizyonu ve 0.03 mg/kg/sa midazolam ile sag-
landi. Hastamiza 100 mg/kg/gun asist inflzyonu
baslandi. indiiksiyon sonrasi 250 mg prednizolon

224

GKDA Derg 2021;27(3):223-5

intravendz yapildi. Ameliyat stresince ortalama arter
basinci 60 mmHg Uzerinde tutuldu. Hemodinamik
acidan bir sorun yasanmadi. Hasta kardiyopulmoner
baypastan 0,5 pg/kg/dk. milrinone, 0.03 pg/kg/dk.
adrenalin inotrop destek ve 0,5 pg/kg/dk nitroglise-
rin inflizyonu ile ayrildi. Anestezi suiresi 480 dk. kardi-
yopulmoner baypas siresi 283 dk., aortik kros
klemp siiresi 240 dk. olarak kaydedildi. inotrop des-
tek ile yogun bakima devredilen hasta postoperatif
15. saatte ekstiibe edildi.

TARTISMA

Dianyada ilk karaciger nakli (KC-N) 1963 vyilinda
Thomas Starzl tarafindan uygulanmistir. Pediyatrik
yas grubunda da karaciger nakli 6nemli bir yer tut-
maktadir. Pediyatrik hastalarda karaciger nakli,
immunsipresif ajanlarin kullanima baslamasi, cerra-
hi teknik ve deneyimlerdeki artis ile birlikte sag
kalim oranlarini arttirmistir.

Karaciger nakilli hastanin preoperatif degerlendiril-
mesi, diger normal hastalarin preoperatif degerlen-
diriimesinden bazi Ozellikler agisindan farkhdir.
Karaciger nakilli hastanin preoperatif degerlendiril-
mesinde normal hastadan farkli olarak dikkate alin-
masi gereken en dnemli noktalar preoperatif greft
fonksiyonu, immunosupresif ajan kullanimi, infeksi-
yon riski ve ameliyatin tiridur. Her hastada, kesin-
likle iyi bir anamnez alinmasi ve fizik muayene yapil-
mas! sarttir.l’. Bizim hastamiz da preoperatif
donemde gastroenterolog tarafindan greft fonksi-
yonlari normal olarak degerlendirildi. Hastanin ali-
nan immunsupresif ajan kullanmadigi 6grenildi.

Karaciger nakilli hastalarda tiim anestezi ve analjezi
yontemleri kullanilabilir. Bu hastalarda eger eritrosit
transflizyonu yapilacaksa hedef hemotokrit degeri
hepatik arter stenozu riskini azaltmak igin %25-30
arasinda tutulmaya calisiimalidir. Biz de hastamizda
ameliyat slresince hemotokrit degerini %25-30 ara-
liginda olmasina dikkat ettik.

Kiguk cerrahilerde EKG, SpO,, non-invaziv kan basin-
c1 gibi standart monitorizasyon teknikleri yeterlidir.
Ancak, hastanin anamnezi, klinik durumu, planlanan
cerrahi ve kanama beklentisi gibi durumlarda moni-
torizasyon genisletilmeli ve gerekiyorsa invaziv
yontemler kullanilmahdir. invaziv arteryel basing
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takibi, santral venoz kateter, pulmoner arter kateteri
(PAK) kardiyak problemi olanlarda, major batin cer-
rahisi ameliyatlarinda ve hemodinamik instabilite
beklenen olgularda uygulanmalidir. Standart monito-
rizasyona ek olarak, invaziv girisler yapilirken infeksi-
yon riski akildan ¢ikarilmamalidir.”

Karaciger nakilli ve acik kalp cerrahisi uygulanacak
hastalar icin 6nemli olan bir diger konu ise steroid
stres dozunun uygulanip uygulanmayacagina karar
verilmesidir. Bu konuda kabul edilmis ortak bir goris
birligi yoktur. Steroid dozu uygulanan ve uygulanma-
yan gruplar arasinda yara yeri iyilesmesi ve infeksi-
yon agisindan bir fark bulunmamistir.® Bu ¢alismalar
kiicik olgu gruplarinda yapilmistir, daha saglikh bir
degerlendirme igin daha genis olgu serilerine gerek-
sinim vardir. Biz de klinig§imizde, antiinflamatuar
olarak preoperatif prednizolon rutin olarak uygulu-
yoruz. Karaciger nakil sonrasi agik kalp cerrahisi
uygulanan hastalarda karsilasilan en 6nemli sorun
karaciger fonksiyonlarinin bozulmasidir. Deb ve ark.!
13 karaciger nakli yapilmis hastada agik kalp cerrahi-
si yapildigini, bu hastalarin 6’sinda (%46) postopratif
erken donemde gegici greft okliizyonuna bagli kara-
ciger enzimlerinde artis oldugunu ve taburculuk
oncesinde hepsinin normal degerlerine déndugini
bildirmislerdir.®! Hastamizda da postoperatif 1.
giinde karaciger fonksiyon testlerinde (KCFT) artis
goruldu. N-asetilsistein inflizyonuna devam edildi.
Postoperatif 2. glinden sonra KCFT de disme
gorialda.

Postoperatif donemde yakin ve yogun tibbi takip
gerektiren karaciger nakli yapilmis hastalarda, nor-
mal kalp cerrahisi sonrasi goriilen atriyal fibrilasyon,
akciger 6demi, plevral eflizyon gibi komplikasyonla-
rin goruldigi bildirilmektedir.”! Hastamizda bu tur
komplikasyonlarla karsilasmadik.

Sonug olarak, yeterli sayida olgu olmamasina rag-
men, pediyatrik karaciger nakli yapilmis hastalarda
gerekli dnlemler alinarak basaril bir sekilde agik kalp
cerrahisi uygulanabilmektedir. Bu hasta grubunda
karaciger fonksiyonlarinin postoperatif erken dénem-
de yakin takip ve tedavisi gerekmektedir.
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Toraksin kiint travmalari sonrasi %90-95 oraninda aortun istmus béliimiinde aort yaralan-
malari gériilmektedir. Travma sonrasi aortada meydana gelen lezyonlar; basit kontiizyon,
intramural hematom, riiptiire bagl diseksiyon veya psédoanevrizma seklindedir. Hastalarin
¢ogunda gbgis 6n duvarinda adri, sirt agrisi, dispne, oksiriik, ses kisikligi, hipotansiyon,
uyumsuz nabiz, sok, koma gériilebilirken yaklasik %’i asemptomatik ve/veya multitravmayla
iliskili diger semptomlar tarafindan gélgelenmis durumdadir. Bu yaralanmalara aortadaki
akselerasyon ve deselerasyon mekanizmalari neden olmaktadir. Tedavide ise endovaskiiler
onarim, agik cerrahiye gére iyi bir alternatiftir. Olgumuzda, yaklasik 10 metre yiikseklikten
diisme sonucu acil servisimize getirilen 34 yasindaki multitravma hastasindaki torasik aort
diseksiyonuna yaklasimimizi ve yapilan endovaskdiiler girisimi sunmayr amagladik.

Anahtar kelimeler: aort diseksiyonu, travmatik aort yaralanmasi, endovaskiiler girisim,
TEVAR (torasik endovaskiiler aort tamiri)

ABSTRACT

Aortic injuries are seen in the isthmus part of the aorta at a rate of 90-95% after blunt
trauma to the thorax. Post-traumatic lesions in the aorta; simple contusion, intramural
hematoma, dissection due to rupture or pseudoaneurysm. In most of the patients, pain in the
anterior chest wall, back pain, dyspnea, cough, hoarseness, hypotension, maladaptive pulse,
shock, coma may be seen, while approximately of them are asymptomatic and / or
overshadowed by other symptoms associated with multitrauma. These injuries are caused by
acceleration and deceleration mechanisms in the aorta. In treatment, endovascular repair is
a good alternative to open surgery. In our case; We aimed to present our approach to
thoracic aortic dissection and endovascular intervention in a 34-year-old multitrauma
patient who was brought to our emergency department after a fall from a height of
approximately 10 meters.

Keywords: Aortic dissection, traumatic aortic injury, endovascular intervention, TEVAR
(thoracic endovasculer aort repair)
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GiRiS

Travmaya bagl torasik aort yaralanmalari yiksek
mortalite ile seyretmekte olup, travma hastalarinda
intrakranial kanamadan sonra en sik ikinci 6lim
nedenidir !, Torasik aort diseksiyonu genellikle trafik
kazasi veya ylksekten diismenin neden oldugu ani
akselerasyonu (travmanin hizli ivmesine bagh) takip
eden ani deselerasyona (carpma veya dismenin
tamamlanmasi sonrasi ani durma) bagh olarak gelis-
mektedir. . Yaralanma genellikle sol subklavyen
arterin distalindeki aortanin istmus boélgesinde
olusur. Arkus aorta dallari, lig. arteriozum, interkos-
tal arterler ve plevra inen aortanin yerinde sabit kal-
masina katkida bulunur. Ancak, yatay ya da disey
travmalar sirasinda govdeye siki sabitlenmis olan
inen aortanin istmus bolgesinde, travma sirasinda
olusan kinetik enerjinin olusturdugu gerilme ve torsi-
yon sonucunda diseksiyon gelismektedir. B,

Aort diseksiyonlari anatomik olarak De Bakey ve
Stanford siniflamalarina gére ayrilir. De Bakey ve
ark./nin siniflamasina gore, proksimal aortadan bas-
layip tim aortay! tutan diseksiyonlar Tip I, yalnizca
asendan aortayi tutanlar Tip Il, yalnizca desenden
aortayi tutanlar Tip Ill olarak adlandirilir I, Stanford
siniflamasina goére ise, asendan ve arcus aortayi
tutan diseksiyonlar Tip A, desenden aortayi tutanlar
Tip B olarak adlandirihr Bl Tedavide agik cerrahi
uygulanabildigi gibi endovaskiler girisim de tercih
edilebilmektedir. TEVAR (torasik endovaskiler aort
tamiri) gesitli torasik aort patolojileri icin uygulanabi-
len, endovaskdler bir stent greftin gortintileme yar-
dimiyla torasik aortaya uzak bir periferik konumdan
yerlestirilmesi islemidir. Agik cerrahiye gore daha az
invaziv bir islem olmasi, diisiik doz heparin kullanil-
masi gibi nedenlerle ylksekten diismeye bagh akut
coklu travma hastalarinin yonetiminde dahi iyi bir
secenek olarak uygulanabilir . TEVAR yapilan hasta
gruplarinda mortalite ve morbidite oranlarinin daha
disuk oldugu yapilan galismalarda gosterilmistir.

Bu olgu sunumunda, yuksekten diisme sonucu kafa
travmasi, intrakranial kanama ve coklu fraktirler
(kot, pelvis ve ekstremite) ile acil servise gelen mul-
titravma olgusunda saptanan ve hayati tehdit eden
travmatik torasik aort diseksiyonu olgusuna yaklasi-
mimiz ele alinacaktir.

OLGU SUNUMU

Otuz doért yasinda bilinen ek hastaligi olmayan erkek
hasta, yaklagik 10 metre yikseklikten diisme sonucu
multitravma ile acil servise getirildi. Acil servisteki
muayenesinde, genel durumu kritik, biling acik, koope-
rasyon ve oryantasyonu sinirli olan hastanin Glaskow
Koma Skoru:1 0, isik refleksi bilateral pozitif, anizokorisi
mevcut ve goz kapaklari bilateral ekimotik idi. Solunum
muayenesinde, dinlemekle solunum sesleri azalmis,
sag 3 ve 4. kosta hizasinda krepitasyon mevcuttu. Batin
muayenesi olagandi. Ekstremite muayenesinde, sag
ayak bileginde acik kirigi saptandi. Vital bulgulari; TA:
105/62 mmHg (inotrop veya vazopressor destegi almi-
yor), kalp hizi: 130/dk. veSpO, %97 (oda havasinda)
olarak izlendi. ISS (injury severity score): 47 olarak
hesaplandi. Laboratuvar tetkiklerinde acil servise gelis
Hb: 10.8 g/dL, Hct: %31.7, PIt:110.000 10%/uL, Laktat:
4,5 mmol/L. Yapilan tim vicut bilgisayarli tomografi
goriintiilemelerinde, sol frontal ve temporal lob anteri-
or boliimiinde parankimal ve epidural kanama, solda
daha fazla olmak uizere frontal lobta pndmosefali odak-
lari, frontal kemikte coklu ve pargali kirik, nazal kemikte
ince fissir hatti, sol zigomatik arcusta kirik hatti, fron-
talde solda daha belirgin olmak tizere subgaleal hema-
tom, solda zigomatik bélgede ciltte laserasyon ve ciltal-
t1 amfizemleri, arkus aorta distal bolum ile desenden
parganin proksimal bélimiinde aortik diseksiyon, sag
hemitoraksta ¢oklu kot fraktirleri, sol femurda subtro-
kanterik fraktir, sag distal tibia ve fibula fraktiiri mev-
cut idi. Toraks BT’sinde aort diseksiyonu saptanan
hasta hizla kalp damar cerrahisi tarafindan degerlendi-
rildikten sonra acil TEVAR girisimi planlandi. Hasta ive-
dilikle ameliyat odasina alindi. Rutin anestezi monito-
rizasyonu sonrasl, invaziv arter kanili ve sag juguler
venoOz santral kateter yerlestirildi. Preoksijenize edilen
hasta, IV 200 mcg fentanil, 200 mg propofol ve 50 mg
rokuronyum ile anestezi indiiksiyonu sonrasi entiibe
edildi. Anestezi idamesinde sevofluran, oksijen ve hava
(%2, %50, %50) ve remifentanil infizyonu kullanildi.
Mekanik ventilasyon voliim kontrollii mod ile saglandi.
Baslangicta mevcut olan tasikardi (120/dk.) ve hipotan-
siyon (70/30 mmHg), 30 dk. sonra geriledi (90/ dk.,
100/50 mmHg). islem sirasinda hemodinami stabil
seyretti, inotrop veya vazopressor gerektirmedi. Ameli-
yat sirasinda 2 Unite ERT, 1 Unite TDP replasmani
yapildi. islem sonunda Hb 11.1 mg/dl, CVP 5 mmHg,
idrar ¢ikisi normal idi. Arkus aorta distal bolimi ve
desenden parcanin proksimal boélimine greft implan-
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tasyonu yapildi. TEVAR sirasinda intrakraniyal kanama
bulgusu da goz 6niline alinarak hastaya 1250 IU heparin
uygulandi. Ac¢ik ameliyat yapilsaydi heparin dozu 300
U/kg olacakti. islem sonrasinda heparinin
nétralizasyonuna gerek duyulmadi (ACT<200). islem
sonrasi ortopedi hekimleri olgunun femur subtrokante-
rik fraktirine yonelik civi, distal tibia fraktiriine
yonelik ise plak ve external fiksator uyguladi. Ameliya-
tin  bitiminde, hasta entlibe sekilde anestezi yogun
bakim Unitesine yatirildi. Hastanin postoperatif beyin
BT’si cekildikten sonra beyin cerrahisi, kalp damar cer-
rahisi, genel cerrahi ve ortopedi birimleri ile konsiilte
edilerek, onerilen tedavilere uyuldu. Yogun bakimda
glnlik arteryel kan gazi, serum elektrolit, hemogram,
koagulasyon ve biyokimyasal kontrollerine uygun ola-
rak gerekli kan Griini replasmani ve diger tedavileri
strdirildid. Hasta yogun bakim yatisinin 2. giiniinde
ekstlibe edildi. Biling acik koopere olan hasta maske O,
desteginde izleme alindi. Postoperatif 3. glinde oral
sulu gida ile beslenmesi baslandi. Yaklasik 1 hafta
yogun bakim takibi sonrasi ortopedi ve travmatoloji
servisine devredildi. Ortopedi ve travmatoloji servisin-
de 6 giin boyunca izlenen hasta gerekli tim tedavileri
tamamlandiktan sonra evine taburcu edildi.

TARTISMA

Toraksin kiint travmasina bagl torasik aort diseksiyon-
lari ender gorilen fakat ciddi ve yasami tehdit eden
durumlardir. Torasik aort yaralanmalarinin %96.7’sin-
den motorlu tasit kazalari, kalan %3.3’tinden yliksekten
diusmeye bagl kint travma sorumludur 2. Kint trav-
matik aort yaralanmalarinda hasar; aorttaki kayma ve
gerilme kuvvetleri ), hizli deselerasyon ve artmis int-
ravaskiler basing !, aortun 6n g6gus duvari ile verteb-
ralar arasinda sikismasi nedenleriyle meydana gelebil-
mektedir 1. Yaralanma, tim aort boyunca, ¢ikan aort-
tan iliak bifurkasyona kadar meydana gelebilir fakat
tipik olarak duvar gerilim kuvvetinin yiksek oldugu
aortik istmustta meydana gelir. Kiint travmaya bagli
aort yaralanmasinda mekanizmayi agiklayan 3 ana
teori bulunmaktadir . ilk teoriye gére; aortik istmus,
sabit olmayan arkus aortadan sabit inen aorta gegis
bolgesinde yer alir ve hizli bir deselerasyon sirasinda
bu bolge zit yonlere gitmeye yatkindir. Bu durum da
intimada yirtilmaya yol acabilir. ikinci teoriye gére,
aortik istmus dokusu daha zayif gerilme kuvveti nede-
niyle yapisal olarak yaralanmaya karsi daha savunma-
sizdir 191, (eiincli teoriye goére ise, toraksin kemik
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yapilari ile omurga arasindaki bir kompresyon noktasi,
deselerasyon travmasi sirasinda aortu sikistiracak
sekilde etki eder 1012,

Travmatik aort yaralanmasi siklikla 1'den fazla organ
yaralanmasi ile birlikte gorallr. Fabian, Wahl ve ark.
hastalarin %51’inde kapali kafa travmasi, %24’Gnde
intrakraniyal kanama, %46’sinda ¢oklu kot fraktird,
%38’inde pulmoner kontlizyon, %20’sinde Ust ekstremi-
te fraktirleri, %31’inde pelvik yaralanma, %22’sinde
karaciger yaralanmasi, %4’tinde vertebral kemik fraktu-
ri, %4’tinde medulla spinalis yaralanmalari ve %13’iinde
maksillofasiyal travma gibi yiiksek oranlarda ¢oklu trav-
ma bildirmislerdir®**4, Bizim olgumuzda da benzer
sekilde kafa travmasi, intrakranial hemoraji,
maksillofasial kiriklar, ¢oklu kot fraktiri, pul-
moner kontiizyon, femur ve tibiada kirik mev-
cuttu. Tim bu bilgiler goz 6niline alindiginda, travmatik
aort yaralanmasi bulunan multitravma hastalarinda
travmanin ciddiyetini degerlendirmek aort hasarindan
siphe etmek agisindan kritiktir ve Injury Severity Score
(1SS) kullanilarak belirlenebilir. 1SS skoru 16’dan
blyik ise major travma olarak degerlendirilir.
Fabian ve ark.nin ylrattigu prospektif
calismada aort hasari bulunan tim hastalarda ytik-
sek ISS degerleri yani major travma mevcuttu. Bu olgu-
larda ISS aralig1 17-66 olarak bulunmustu. Ortalama ISS
degeri ise 42.1 idi. 3. Olgumuzun ISS degeri ise bu
ortalamadan da buyik olarak 47 olarak hesaplanmisti.

Tanida en 6nemli faktor siphedir. Hastalar genellikle
eslik eden diger yaralanmalara dair semptomlar
gosterirler. Diseksiyonun kendisine ait olabilecek en
stk semptom; adventisya tabakasinin diseksiyonu veya
gerilmesine bagli retrosternal veya interskapular
agridir. Daha ender olarak hematoma bagh disfaji,
dispne, ses kisikligi gibi basi semptomlari gorilebilir.
Tani icin akciger grafisi, toraks BT, transézofageal eko-
kardiyografi kullanilabilir. Kesin tani ise anjiyografi ile
konur. Yaralanmalarin ciddiyetinin degerlendirilmesi
uygun acil cerrahi tedaviyi belirlemek igin de kritik
oneme sahiptir.

TEVAR o0zellikle stabil olmayan ¢oklu travmali hastalar-
da tercih edilmektedir. Torasik aort yaralanmalarinda
ozellikle istmus bolgesi etkilediginden, bu alana yerles-
tirilen endovaskiiler grefttin proksimal ve distal tutun-
ma bolgeleri cogunlukla yeterli olmaktadir. Bu sayede
diseksiyon alani, stent greft ile kolaylikla kapatilabil-
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mektedir. 2001’den beri kiint aort yaralanmalari igin
acik cerrahiye Ustiin oldugu gorilmektedir®l. TEVAR
sirasinda torakotomi gibi buyilk kesi olusturulmaz,
intraoperatif kan kaybi daha azdir ve 6zellikle medulla
spinalis basta olmak Uzere diger organlarda gorilebi-
lecek iskemik olaylar riski daha az olur. Ayrica ylksek
doz heparinle sistemik antikoagtilasyon gerektirmedi-
ginden intrakranial veya abdominal kanamanin eslik
ettigi olgularda faydaldir. Bizim olgumuzda da acik
cerrahiye gore daha dulstk doz heparin uygulanmis ve
protamin silfat ile nétralizasyone gerek duyulmamis-
tir. Boylece hem heparinin hem de protaminin yiiksek
dozla iliskili yan etkilerinden kagimilmistir. Ayrica,
TEVAR islemi postoperatif rehabilitasyon acisindan da
acik cerrahiye oranla daha iyi sonuglara sahiptir.

SONUC

Yuksekten diisme ve trafik kazalarinda olusan coklu
travmaya eslik eden aort yaralanmalarinin erken tani-
sinda klinik siphe ve radyolojik goriintileme 6nemli
rol oynar. Kafa travmasi, intrakranial kanama, coklu
fraktirin (kot, pelvis ve ekstremite) birlikte oldugu ISS
skorlamasi yiksek (> 16) multitravma olgularina, klinik
stphe ile travmatik aort diseksiyonunun da eslik ede-
bilecegi mutlaka akla getirilmelidir. Travmaya eslik
eden diger bulgular, bu stipheyi dogrulayici fizik mua-
yene bulgularini maskeleyebilmekte ya da ender de
olsa olgumuzda oldugu gibi, olgu asemptomatik ola-
bilmektedir. Ozellikle 1SS skorlama sistemi yiiksek
olgularda, klinik siphe ile tim vicut bilgisayarh
tomografi goriintiileme protokoli uygulanmasi, tora-
sik aort diseksiyonu tanisinin atlanmasini onleyerek
erken tani ve tedaviye olanak saglayacaktir.

Major coklu fraktirli ve kafa i¢ci kanamali travmaya
eslik eden torasik aort diseksiyonu olgularinin
tedavisinin, acik cerrahi ile tamire oranla daha disik
antikoaglilasyon gerektirmesi, daha az kan kaybina
neden olmasi, daha iyi hemodinamik stabilite
saglamasi ve optimal distal perfiizyon saglayarak
iskemi riskini disirmesi nedenleri ile TEVAR
uygulanmalidir dislincesindeyiz.
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Y. Yavuz ve ark. Cutis Laxa Tip-IC Sendromlu Bir Cocuk Hastada Ameliyathane Disi Anestezi Deneyimi

GiRiS

Urban-Rifkin-Davis sendromu olarak da bilinen Cutis
Laxa Tip-IC erken gocukluk déneminde pulmoner
amfizem, periferal pulmoner arter stenozu, inguinal
herni, visseral divertikiller ve yaygin bag dokusu
bozuklugu ile karakterize otozomal resesif ender
gorilen bir hastaliktir.™! Pulmoner bulgular sonucu
solunum sikintisi ve solunum yetmezligi gelisebilir.
Anestezik yaklasim, bu durumun daha da
agirlagmasina neden olabilir.  Periferik pulmoner
stenoz tanisi olan Cutis Laxa Tip-IC'li 5 yasinda bir
cocuk hastada katater anjiyografi laboratuvarinda
gorintileme amaci ile anjiyo planlandi. Bu calisma-
mizda, anjio planlanan Cutis Laxa’li cocukta sedasyon
ile ameliyathane disi anestezi uygulamasi deneyimi-
miz sunulmustur.

OLGU SUNUMU

Bes yasinda, 18 kg agirliginda, 105 cm boyunda Cutis
Laxa Tip-IC sendromu tanih bir kiz gocuguna periferik
pulmoner stenoz tanisi ile kateter anjiyografi yapil-
masi planlandi. Bu amagla hastaya ameliyathane disi
sedoanaljezi uygulandi. Cutis Laxa tanisini 6 ayhk
iken aldig1 6grenildi. Fizik muayenede gevsek ve ince
cilt dokusu, el ve ayak dorsal ylizlerde ve goz altlarin-
da yaygin 6dem vardi. Preoperatif degerlendirmede
kalp tepe atimi 130/dk., kan basinci 95/60 mmHg,
vicut sicakligi 37°C olarak olguldii. Hastanin vital
bulgulari stabildi. Biyokimyasal testlerde herhangi bir
anormal sonuca rastlanmadi. Olgumuzda gogus rad-
yografisinde bir patoloji yoktu. Sedasyon dncesi zor
entlibasyon sartlar saglandiktan sonra damar yolu
erisimi zor olan hastaya 0.06 mg/kg midozolam, 0,5
mg/kg ketamin, 0.01 mg/kg atropin im olarak uygu-
landi. Anjiyografi laboratuvarinda 24G intravenoz
kanul ile damar yolu acgikligi saglandi. 2 mL/kg/
sa’den isolyte-P infuzyonu baslandi. EKG, periferik
oksijen satlirasyonu (SpO,), noninvazif kan basinci
monitdrizasyonu yapildi. 5 It/dk./dan maske 0, veril-
di. 1 mg/kg iv bolus pantoprazol yapildi. Hastanin
islem boyunca hareketsiz kalmasi icin 1 mg/kg/sa
propofol infizyonu baglandi. Sedasyon sonrasi SpO,
%99 olan hastada, solunum distresi gelismesi ile
SpO, %80’e distu. Jaw Thrust manevrasi yapildi.
Yuzde 100 oksijen ile ambu maske ventilasyonuna
gecildi. Trakeal stridoru olan ve Urtiker gelisen
hastaya 2 mg/kg metilprednisolon verildi. Salbutamol

ve adrenalin inhalasyon yoluyla uygulandi. islem
boyunca Sp0O, %92-100 arasinda, kalp atim hizi 130-
140/dk. ve kan basinci 115/70 mmHg arasinda sey-
retti. islem 45 dk. sirdii ve komplikasyonsuz
sonlandirildi. Hasta pediyatri yogun bakim Unitesin-
de 6 saat takip edilerek sorunsuz servise verildi.
ikinci giin sorunsuz olarak taburcu edildi.

TARTISMA

Bu olgu sunumunda, periferik pulmoner stenoz tani-
st olan Cutis Laxa Tip-IC sendromlu 5 yasinda kiz
cocugu hastaya katater anjiyografi yapilmak Uzere
sedoanaljezi ile ameliyathane disi anestezi
uygulamasi sunulmustur.

Cutis Laxa gevsek deri ile karakterize bir bag dokusu
hastaligidir. Klinik ve genetik olarak heterojendir.l?!
Gegmiste Cutis Laxa tanisi klinik olarak konulurken,
gliniimizde artik bozuklugun molekiil temeline gére
alt tiplere ayrilmaktadir.®! Bizim olgumuz da otozo-
mal resesif gecisli Tip-IC sendromudur. Prevalansi
tam olarak bilinmemekle birlikte, ¢ok ender
(<1:1.000.000) gorilmektedir.! Bu sendromla iliskili
solunumsal ve kardiyovaskiler bulgular bu hasta
popilasyonunun perioperatif yonetimi icin dikkatli
bir bicimde ameliyat 6ncesi degerlendirmeyi zorunlu
kilar. Cutis Laxa Tip-IC erken gocukluk doneminde
pulmoner amfizem, perifer arter stenozu, inguinal
herni, gastrointestinal sistem divertikilleri gibi yay-
gin bag dokusu bozuklugu hastaligidir.*! Hastalarda
deri semptomlarina ek olarak etkilenen kisilerde
eklem gevsekligi, hipotoni, biyime geriligi, pulmo-
ner, gastrointestinal ve Urriner sistemi etkileyen ciddi
komplikasyonlar gelisebilir. Kardiyovaskuler tutulum
nispeten hafiftir.® Bu hastalarda anormal deri bulgu-
lari damar yolu erisimini zorlastirabilir. Bu nedenle
damar yolu erisiminin zor oldugunu akilda tutularak
islem sirasinda stres artisina bagli pulmoner arter
basincinin yikselebilecegi ve kardiyak ydnden hemo-
dinamiyi bozabilecegi gbéz 6ninde bulundurularak,
buna gore 6nlem alinmalidir.' Bu nedenle hastamiz-
da damar yolu erisiminin zor olacagini 6ngorerek
intramuskuler sedasyon uyguladiktan sonra damar
yolu acikligini sagladik. Cutis Laxa Tip-IC’li hastalar-
da mikrognati, alnin gekilmesi, genig 6n fontaneller,
hipertelorizim de olabilir.®! Olgumuzda kraniofasial
anomali yoktu.
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Etkilenen kisiler akcigerdeki kistik degisikliklerin yani
sira atelektazi gelismesiyle ilgili siddetli solunum giic-
lGkleri gelistirebilirler. Bazi durumlarda pulmoner
sorunlar, pulmoner arterin daralmasi, diyafragmatik
herni olusumu, trakeomalezi varhgiyla daha da koti-
lesebilir bu da potansiyel olarak hava yolu pasajinda
kollapsa neden olabilir. Siddetli amfizem gelisebilir.
Sonug olarak, bu hastalarda solunum yetmezligi geli-
sebilir.®! Pulmoner arter hipertansiyonu ya da kor
pulmonaleden hasta korunmalidir.™ Kullanilan anes-
tezik ajanlar pulmoner ve kardiyovaskiiler sorunlarin
daha da agirlasmasina neden olabilir. Hastamiz pre-
operatif, pediyatrik gogis hastaliklari uzmani tarafin-
dan konsiilte edilip, gbgls radyografisi normal olarak
degerlendirildi. Uygulanan sedasyon sonrasi hastada
solunum sikintisi basladi, hasta Sp0, %80 olarak
desatlire oldu ve maske oksijen ventilasyonundan
ambu maske ventilasyonuna gegilerek solunum des-
teklendi. Atropin ve selektif B2 adrenerjik bronkodi-
lator ilaglar kullanildi.

Sonugta, Cutis Laxa Tip-IC’li hastalarda anestezik
yonetim kardiyak ve pulmoner degerlendirmeyi icer-
melidir. Aort anevrizmasi ve pulmoner amfizem dis-
lanmalidir.) Bronsiyolitis, pnémoni, pozitif basingli
ventilasyon, trakeomalezi, pulmoner hipertansiyon
ve konjenital diafragmatik herni, respiratuvar prob-
lemleri arttirabilir.!

Cutis Laxa Tip-IC sendromlu hastalar siklikla tanisal
ve cerrahi prosedirlere gereksinim duyarlar, ancak
bu hastalar icin tanimlanmis 6zel anestezik teknikle-
rin degerlendirilmesi ve goz onlinde tutulacak 6zel
durumlar literatiirde son derece enderdir. Karapurkar
ve ark. yaptiklari calismada, genel anestezi altinda
konjenital lober amfizem ve akciger kisti icin lobekto-
mi ameliyati geciren bes ¢ocuktan birinde ekstlibas-
yon sonrasi siddetli hirilti ve interkostal cekilmeler
oldugunu ve hastaya hidrokortizon, aminofilin ve
terbutalin verilmesine ragmen, yanit alinamayarak
yine entube edildikten ancak 48 saat sonra extiibe
edildigini bildirmislerdir. Cutis Laxa tanisi konulan
hastalarda, pulmoner amfizemin bu hastalikla iliskili
oldugunu belirtmislerdir.®? Olgumuza sedoanaljezi
yapildi. Hirilti, interkostal ¢ekilmesi olan hastamiza
salbutamol ve adrenalin inhalasyon uygulamasina ve
ambu maske ventilasyonuna (%100 O, ile) tedavisine
yanit verdi. Bildigimiz kadariyla kateter anjiyo labo-
ratuvarinda goruntiileme amaciyla periferik pulmo-
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ner arter stenozlu Cutis Laxa Tip-IC sendromlu hasta-
ya sedasyon uygulanmasi daha 6nceden yayinlarda
bildirilmemistir.

GIS bulgulari olarak divertikiil ve gastrodzefagiyal
refli olabilir.®! Pandey ve ark./nin olgu sunumunda,
Cutis Laxa’li hastalarda gastrodzefagial refli ile ilgili
aspirasyon profilaksisi vurgulanmamis olmasina rag-
men, olgularinda bu durumu 6ngoérerek bir hafta
onceden domperidon basladiklarini belirtilmistir .
Bizim hastamizda da gastrodzefagial reflii olabilecegi
ongorulerek koruma amagli pantoprazol yapilmistir.
Ayrica bu hastalarda mesane divertikilleri de olabilir.
Bizim hastamizda da mesane divertikili oldugundan
mesane sonda uygulamasi yapilmistir.

Tanisal ve cerrahi miidahale gerektiren 6zellikli bu
grup hastalarin takibinde, bu alanda uzmanlasmis ve
tecriibeli anesteziyologlarin bulunmasinin, mortalite
ve morbidite Uzerine etkisi biylk olacaktir.
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Journal Agent Online Makale Toplama ve
Degerlendirme Sistemi’ne yazi online yuklenir-
ken Makale ve Ozet Bilgileri, Kurum Bilgileri,
Yazar Bilgileri, Sorumlu Yazar Bilgileri, Makale
Bashgi, Makale Tiirkge ve ingilizce Ozeti, Tiirkge
ve ingilizce Anahtar Kelimeler, Editére Not,
Dosya Yiukleme (Tam Metin — Kaynaklar- Tablo -
Resim - Grafik - Editére not) sisteme ayri ayri
asamalarla kaydedilmektedir.
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Dergimize ¢alisma gonderecek yazarlarin ORCID
numaralarini www.orcid.org adresinden edine-
rek bu asamadaki ilgili alanda belirtmeleri rica
edilmektedir. Ozet ve tam metin igcinde ¢alisma-
ya ait kisi ve kurum bilgileri bulunmamalidir.
Dosyalar asagidaki sira ile yuklenmelidir.

1. Elektronik makale dosyasi (Tam Metin)
buyuk harfle makale baslgi ile isimlendirilme-
lidir. Sadece sirasiyla “Baglk (Turkce -
ingilizce)- Kisa Bashk (Tiirkge —ingilizce)”,
“Girig”, “Gere¢ ve Yontem”, “Bulgular”,
“Tartisma”, “Tesekkiir (varsa) — GCikar
Catismasi” icermelidir. Bolimlerin her biri ayri
sayfalarda baslayacak sekilde sunulmalidir.
Yazi boltimlerinin bagliklari biiytik harfle sayfa-
nin sol basinda yer almalidir Tum sayfalar sag
alt koseden sirayla numaralandiriimalidir.

2. Kaynaklar dosyasi ayrica kaydedilmelidir.

3. Tablolar iki satir aralikli olarak her biri ayri bir
sayfada hazirlanmali ve her tablonun Ustin-
de numarasi ve baglig olmalidir. Tabloda
kisaltmalara yer verilmisse bu kisaltmalarin
acgihmi altyazi seklinde tablonun altinda ve
alfabetik siraya gore yer yazilmalidir. Daha
once basili veya elektronik olarak yayinlan-
mis tablolardan yararlanildiginda hem yazari
hem de basimevinden yazil izin alinmalidir
ve bu, dergi editorlugiine faks veya posta ile
gonderilmelidir.

4. Sekil, grafik, resim ve altyazilari iki satir ara-
likli olarak ayri bir sayfaya yazilmalidir. Metin
icerisindeki siralarina gére numaralandirilmali
ve sekil, grafik ve resimlerde kisaltmalara yer
verilmigse, bu kisaltmalarin agilimi altyazinin
altinda ve alfabetik siraya gore yazilmalidir.
Daha 6nce basili veya elektronik olarak yayin-
lanmis sekil, grafik ve resimlerden yararlanildi-
ginda hem yazari hem de basimevinden yazili
izin alinmalidir ve bu, dergi editorligiine faks
veya posta ile gonderilmelidir.

5. Telif hakki devir formu

Yazarlar; ¢alismanin igindeki materyalin
tamami ya da bir kisminin daha 6nce herhan-
gi bir yerde yayinlanmadigini, ve halihazirda
da yayin igin baska bir yerde degerlendiril-
mede olmadigini beyan etmelidirler.

Her yazar, arastirmaya, igeriginin sorumlulugu-
nu paylagsmaya yetecek boyutta katildigini
beyan etmelidir. Bu katilim su konularda olabilir:

e Deneylerin konsept ve dizaynlarinin olustu-
rulmasi,

e Verilerin toplanmasi, analizi ya da ifade edil-
mesi;

e Makalenin taslaginin hazirlanmasi veya
bilimsel igeriginin gozden gegirilmesi

¢ Makalenin basiimaya hazir son halinin onay-
lanmasi.

o Etik kurul onam yazisi

e Orijinal makaleler ve derlemeler 10, olgu
sunumu 4, editére mektuplar 1 sayfayi geg-
memelidir (kaynaklar, tablo ve grafikler
harig).

Yazilarda, konu bolumleri ve igerikleri asagida
belirtildigi gibi olmalidir.

Baslik: Mumkiin oldugunca kisa bir baslik kulla-
nilmalidir. Yazinin basligi arastirma ve inceleme
yazilarinda 95 karakteri (her harf ve bosluk bir
karakter sayilir), olgu sunumlari, mektuplar ve
cerrahi teknik yazilarinda ise 80 karakteri geg-
memelidir. Baslikta kisaltma kullanilmamalidir.
Bashk Tirkge ve ingilizce olarak yazilmalidir.
Basligin hemen altina 40 karakteri gegmeyecek
bir kisa baslik eklenmelidir.

Calismayi destekleyen fon ve kuruluglar burada
belirtilmeli, calismanin herhangi bir kongrede
sunulmasi planlaniyor ya da daha 6nce sunul-
mus ise kongre adi, zaman (gln-ay-yil) ve yer
belirtilerek yazilmahdir.

Ozetler, arastirma yazilarinda 250 kelimeyi gec-
memelidir. Ozetlerde bashk kullanilmamalidir
(bashgin ingilizcesi Baslik sayfasina yazilmalidir).
Turkce (Amag, Gere¢ ve Yontem, Bulgular,
Sonug) ve ingilizce “abstract”lar (Aim, Methods,
Results, Conclusion) olmak tzere dort bolim-
den olugmalidir. Olgu sunumlari, derlemelerde
bu boltimlere gerek olmayip 6zetler 100 kelime-
yi gegmemelidir. ingilizce baglik ve 6zet, Tiirkge
baslik ve 6zetle esdeger olmalidir Editore mek-
tuplar ve editoryel yazilar igin 6zet gerekme-
mektedir.

Ozetlerde kisaltma kullanilmasindan miimkiin
oldugunca kaginiimalidir. Kisaltma kullaniimasi
mutlaka gerektiginde, ilk gectigi yerde parantez
icinde tanimlandiktan sonra kullaniimalidir.
Ozette kaynak kullaniimamalidir.

Anahtar Kelimeler: Tiirkge ve ingilizce 6zetin
altinda “Index Medicus Medical Subject
Headings (MeSH)”e uygun olarak en fazla bes
adet olmahdir. Yeni girmis terimlere uygun
“Index Medicus” tibbi konu bashklarina ait
terimler yoksa var olan terimler kullanilabilir.

Girig: Calismanin genel kosullari, problemin yapi-
sl ve anlami, calisma veya gozlemde test edilen
O0zglin amag¢ veya arastirma amaci belirtilir.
Calismanin ana ve ikincil amaglari agikga belirtil-
meli ve dnceden belirlenmis alt grup analizleri
aktarilmalidir. Sadece konuyla ilgili kaynaklar kul-
lanilip, sunulan galismanin veri veya sonuglari bu
kaynaklara dahil edilmemelidir.

Gere¢ ve Yontem: Hastanin bilgilendirilmis
onami ve Etik kurul onayinin alindigi belirtilme-
lidir. Klinik arastirmalarda bilgilendirilmis ona-
min her katilimcidan alindigina dair bir ifade de
eklenmelidir. Deneysel galismalarda tim hay-
vanlarin Laboratuar Hayvanlarinin Bakim ve
Kullanimi Kilavuzuna (Guide for the Care and
Use of Laboratory Animals - www.nap.edu/
catalog/5140.html) uygun olarak insancil bir
muameleye tabi tutuldugu belirtilmelidir.
Calismaya uygun kosullar, dislama olgutleri ve
kaynak poptlasyonun tanimi; gozlemde veya
deneyde yer alan katiimcilar agikga belirtilmeli-
dir. Aragtirmanin amaciyla ilgili yas ve cinsiyet
gibi degiskenlerin konu ile ilgisi her zaman belir-
gin olmadigindan, yazarlar bir ¢alisma makale-
sinde bulunan bu degiskenlerin kullanim amaci-
ni agiklamalidir. Calismanin nasil ve neden boyle
bir yontem kullanilarak yapildigini belirleyen
ana prensipler agik olmalidir. Yerlesmis yontem-
ler igin kaynak gosterilmeli, yeni yontemler igin
kisa agiklama verilmelidir. Yontemler, aletler
(Uretici adi ve adresi parantez iginde yazilir) ve
yapilan islemler, sonuglarin yorumlamasina
yetecek Olglide detayh olarak tanimlanmalidir.
ilag isimlerinin bas harfleri kiigiik harf olmali,
ilaglarin farmakolojik isimleri kullanilmal ve ilk
gectikleri yerde parantez icinde “Jenerik adi,
Uretici firma adi” ile birlikte yazilmalidir. Orn:
“midazolam (Dormicum, Roche)”. Kisaltmalar ilk
kullanildiklarinda agik olarak yazilmali ve paran-
tez icinde kisaltilmis sekli gosterilmelidir. Sik
kullanilan kisaltmalardan (iv, im, po ve sc) seklin-
de kullanilmalidir. Birimler Uluslararasi Sisteme
(SI) gore kullanilmaldir. Ornek: mg/kg, pg/kg,
mL, mL/kg, mL/kg/sa, mL/kg/dk, mmHg vb.

istatistik yontemleri, okuyucularin orijinal veri-
lere ulasip bildirilen sonuglari degerlendirebil-
mesi igin yeterince detayli olarak verilmelidir.
Bulgular mimkin oldugunca dlgtlmeli ve bera-
berinde uygun hata ve belirsizlik paylari (gtiven
araliklari gibi) belirtilmelidir. Sadece etkilerin
boyutlari hakkindaki 6nemli bilgileri aktarmada
yetersiz kalan istatistiksel hipotez 6lgiimlerine
-p degerleri gibi- glivenmekten kaginilmalidir. P
degerleri acik olarak verilmelidir. istatistik
terimleri, kisaltmalar ve semboller tanimlanma-
lidir. Bolimiin son paragrafinda, kullanilan
istatistiki analizlerin neler oldugu ve aritmetik
ortalama veya orandan sonra () isareti ile veri-
len degerlerin ne oldugu belirtilmelidir.

Bulgular: Calismada elde edilmis olan bulgular,
tablo ve gorsel malzemeler, metnin iginde 6ne
¢ikanlar ve en 6nemlileri 6ncelikli olacak sekilde
belirli bir mantik sirasiyla yazilmaldir. Grafik,
tablo, resim ve sekiller yazida gegis sirasina gore
numaralandirilmalidir. Metin iginde parentez
icinde gosterilmelidir. Tablo ve gorsel malzeme-
lerde yer alan veriler metnin iginde tekrarlan-
mamalidir. Sadece 6nemli gozlemler vurgulan-
mali ya da 6zetlenmelidir. Tablolar ve sekiller
toplu olarak yazinin bitiminde kaynaklardan
sonra yerlestirilir. Metin igindeki yerinde sadece
tablo- grafik Ust bashgi ya da sekil-resim-fotog-
raf alt bashg yazilir.

Veriler bulgular bolimiinde 6zetlenirken rakam-
sal sonuglar sadece turevsel (6rnegin yuzdeler)
olarak degil, kesin rakamlari belirterek verilmeli-
dir; bunlari analiz ederken kullanilan istatistiksel
yontemler belirtiimelidir. Bilimsel olarak uygun
oldugu durumlarda, yas ve cinsiyet gibi degisken-
ler Uzerinden verilerin analizi yapilmalidir. Tablo
ve resimler, yazinin tartismasini agiklamak ve
desteklemek icin gerekli olanlarla sinirlandiriima-
lidir. Tablolara alternatif olarak, tizerinde birgok
giris yapilabilecek tirde grafikleri kullanilmali;
grafikte ve tablolarda veriler yinelenmemelidir.
istatistik bolimiinde “rasgele”, “belirgin”, “bag-
lantilar” ve “6rnek” gibi teknik olmayan terimleri
kullanmaktan kaginilmalidir.

Tartisma: Calisma sonuglari, yerli literatir de
g6z ontine alinarak, literatdr ile karsilastirilarak
degerlendirilir. Calismanin ve bundan g¢ikan
sonuglarin yeni ve 6nemli yonleri vurgulanma-
lidir. Giris ve bulgular boliminde sunulan
veriler ve diger bilgiler yinelenmemelidir.
Deneysel calismalarda kisaca ana bulgular
Ozetleyerek baslangic yapmali, sonra olasi
mekanizmalarla agiklamalari incelemeli ve
diger benzer calismalarla karsilastirmalidir.
Calismanin sinirlarini belirtmek, gelecekteki
arastirmalar ve klinik uygulamalar icin bu bul-
gularin ne anlama gelecegini yorumlamak
uygun olacaktir.Calismanin amaglari sonuglarla
iliskilendirilmelidir. Ancak, veriler tarafindan
yeterince desteklenmeyen, o&lglilemeyen
durum ve sonuglardan kaginilmahdir. Sonug
olarak varilan karar, tartismanin son paragra-
finda belirtilmelidir. Yazi, uygun ekonomik veri-
leri ve analizleri igermiyorsa, ekonomik gikarlar
ve maliyetler Gzerinde ozellikle yorum yapil-
mamalidir. Tamamlanmamis bir ¢alisma tzerin-
de hak iddia etmekten kaginilmali, yeni hipo-
tezler dogrulandiklari zaman belirtilmeli ve
acikga yeni olduklari vurgulanmalidir.

Tesekkiir (varsa): Yazarlik igin gerekli olgutleri
yerine getiremeyen; fon alma, sadece teknik
yardimda bulunma, veri toplama, arastirma gru-
bunun Ust denetgiligini yapma, yazimda yardim
etme veya sadece genel destek saglayan bolim
sefleri, finans ve materyal destegi saglama gibi
ozellik tasiyanlara, ayrica calisma ile ilgili tesekkir
edilmek isteniyorsa, yazinin sonuna “Tesekkiir”
baslig adi altinda kisa bir paragraf yazilabilir.
Katkida bulunduklari veri ve sonuglardan anlam
¢ikarilabilecegi igin, tesekkir edilecek kisilerden
yazili onay alinmasi gerekir.

Cikar Catismasi: Yazarlardan makaleleriyle ilgili
olarak menfaat gatismasi potansiyeli olabilecek
herhangi bir mevcut ticari birlikteligi beyan
etmelerini istemektedir. (6rnegin, istihdam edil-
me, dogrudan 6demeler, hisse senedine sahip
olma, muhafaza etme, konsiltanlk, patent
lisans ayarlamalari veya onorasyon). Calismayi
destekleyen tiim finansal kaynaklar da dipnot
olarak beyan edilmelidir.

Tablolar ve Grafikler: Grafikler tek bir grafikler
dosyasinda, tablolar tek bir tablolar dosyasinda
her bir sayfaya bir tanesi yerlestirilecek sekilde
kaydedilebilir. Baslk, agiklama ve dip notlari her
birinde yerlestirilmelidir.

Tablolar bilgileri 6z ve etkili bir bigimde yansitir-
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lar. Ayrica, istenilen nitelikte ve kesinlikte bilgi
saglarlar. Verilerin metinden daha ¢ok tablolar-
da verilmesi, genellikle metnin kisaltilmasina
olanak saglar. Tablolar yazi igerisindeki bilginin
tekrari olmamalidir.

Metinde parantez iginde gosterilmelidir. Kisa-6z
bir baslik tasimalidir. Metindeki gegislerine
gore, her birine, sol Ustten baslanip, Romen
rakami ile sirasiyla numaralandirilarak kisa bir
baslik verilmelidir. Zemininde ¢izgiler olmamali,
zemin beyaz olmalidir. Tablo iginde yatay ve
dikey cizgiler kullanilmamalidir. Her sutuna kisa
veya Ozet bir baglk verilir. Agiklayici bilgiler
bashga degil, dipnotlara konulmahdir.
Kisaltmalar  dipnotlarda  agiklanmalidir.
Kisaltmalarin agihmi altyazi seklinde tablonun
altinda ve alfabetik siraya gore yer almalidir.
Dipnotlarda sirasiyla su semboller kullaniimali-
dir: %, 1, £, 8, ||, 9, **, t1,3%. Standart sapma
ve standart ortalama hata gibi istatistik degis-
kenlerinin 6lglleri tanimlanmalidir. Her tablo ve
grafigin metin icinde gegtiginden emin olunma-
lidir. Grafiklerin gevresinde gergeve, zemininde
cizgiler olmamali, zemin beyaz olmalidir.
Tablolar Uzerinde istatistiksel verilerin tablo
kurallarina uygun olarak verilmesi.

Daha 6nce basili veya elektronik olarak yayinlan-
mis tablo ve grafiklerden yararlanildiginda hem
yazari hem de basimevinden yazili izin alinmalidir
ve tesekkiir edilmelidir. izin, dergi editérligiine
faks veya posta ile gonderilmelidir.

Resim, Fotograf ve $ekiller: Sekiller profesyonel
olarak gizilmeli, fotograflanmalidir. Dijital kame-
ra ile gekilmis fotograflar ve taramalar en az 300
dpi ¢ozunurlukte, 1280x960 piksel boyutunda
cekilmis, jpg veya tiff formatlarinda kaydedilmis
olmalidir. Zorunlu olmadikga resim tizerinde yazi
bulunmamalidir.

Resim ve sekiller ayri bir resimler, sekiller, fotog-
raflar dosyasinda her sayfaya 1 adet yerlestiril-
melidir. Her birinde altyazi olarak isim ve numa-
ralandirmasi yapilmaldir. Yazinin igerisine yer-
lestirilmemeli, metin iginde kullanim siralarina
gore Arabik rakamla numaralandiriimali ve
metinde parantez iginde gosterilmelidir.

Resmin belirli bolimlerini isaret eden sembol,
ok veya harfler kullanildiginda bunlar alt yazida
aciklanmalidir.

Varsa kisaltmalarin agilimi altyazinin altinda ve
alfabetik siraya gore yer almalidir.

Mikroskobik resimlerde biyiitme orani ve boya-
ma teknigi agiklanmalidir.

Daha 6nce basili veya elektronik olarak yayin-
lanmis sekil ve resimlerden vyararlanildiginda
hem yazari hem de basimevinden yazil izin
alinmalidir ve bu, dergi editorlugiine faks veya
posta ile gonderilmelidir.

Yuzi saklanmamis ve taninabilir sekilde goru-
nen sahislarin resimlerini kullanirken kendilerin-
den yazili izin alinmalidir.

Kaynaklar: Kaynaklarin kullaniimasinda segici
davraniimali ve galismayla dogrudan ilgili kay-
naklara yer verilmelidir. Turkge kaynaklardan da
yararlanilmali ve yazarlar bu konuda duyarh
olmalidir. Derleme makalelerinin kaynak olarak
gosterilmesi, okuyuculari literatiirin 6zine
yeterli bir sekilde yonlendirdigi halde, bu maka-
leler orijinal ¢alismayl her zaman dogru bir
bigimde yansitmazlar. Dolayisiyla okuyuculara
olabildigince orijinal arastirma kaynaklari veril-
melidir. Ozetleri kaynak olarak kullanmaktan
kaginmalidir.

Yazarlar, yayimlanmis makalelerde bazen ortaya
¢ikan kaynak yanliglarini en aza indirmek igin
kaynaklari, orijinal makaleler ile karsilastirmali-
dir. Yazarlar, kaynaklarin ve yaziliglarinin dogru-
lugundan sorumludurlar.

Yazarlar, eger geri ¢cekme konusu ile ilgili bir
kaynak gostermiyorlarsa, atif yaptiklari kaynak-
larin geri gekilmis makalelere ait olmadigini

kontrol etmekle yukimlidir. MEDLINE’da dizin-
lenen dergilerdeki makaleler igin, ICMJE geri
cekmeler ile ilgili gtvenilir bilgi kaynagi olarak
PubMed’i (http://www.pubmed.gov) dikkate
alir. Yazarlar MEDLINE'da geri gekilen makaleleri
su arama terimi ile taniyabilirler; kare parantez
icindeki pt, yayin tipi (publication type) anlami-
na gelir: Pubmed'de geri gekilmis yayin [pt]
(retracted publication [pt] in pubmed).
Kollektif ve glincel derleme yazilari disinda kay-
nak listelerinin ¢ok genis tutulmasi yer israfina
neden olmaktadir. Genel bir kural olarak arastir-
ma makalelerinde kaynak sayisi en fazla 40, olgu
bildirimi 15, derlemelerde en fazla 80 ve editére
mektuplarda en fazla 5 olmalidir.

Kisisel temaslardaki bilgi-alisverisleri, hazirlik
asamasindaki makaleler ve diger basiimamis
veriler kaynak olarak gosterilmemelidir.

Kaynaklar iki satir aralikl olarak ayri bir sayfaya
yazilmalidir. Metinde, tablolarda ve resim alt
yazilarinda kaynaklar, Arabik numaralarla nite-
lendirilir. Sadece tablo veya resim alt yazilarinda
kullanilan kaynaklar, tablo veya resmin metin-
deki ilk yer aldigi siraya uygun olarak numara-
landiniimalidir.

Dergi isimleri Index Medicus’a gore kisaltilmalidir.
Dergi kaynaklarinda yil, cilt, baslangic ve bitis
sayfalari verilirken kitap kaynaklarinda ise sadece
yil, baslangig ve bitis sayfalari belirtilmelidir.

Kaynaklar metin iginde verilirken su kurallara
uyulmalidir:

1. Kaynak gosterilecek makalenin ilk yazarinin
soyadi verilecekse arkasina “ve ark.” eklen-
meli ve hemen akabinde st simge “[ ]” iceri-
sinde referans numarasi yazilmal, daha
sonra climle tamamlanmalidir.

2. Cumle igerisinde isim verilmeyecek ise kay-
nak numarasi cimle sonunda, nokta isaretin-
den sonra Ust simge koseli parantez “[ ]”
icinde verilmelidir.

3. Cumle igerisinde degisik ifadeler icin degisik
kaynaklar gosterilecekse, her kaynak ilgili
oldugu ifadenin bitiminde, noktalama isare-
tinden 6nce koseli parantez”[ ]”iginde veril-
melidir.

4. ikiden fazla pes pese gelen kaynak var ise ilk
ve son olanlari, aralarina “-” isareti konarak
verilmelidir: [1-3]; [14-18]; [8-14] gibi.

5. Kaynaklarda yazarlarin tam soyadlari ve adla-
rinin ilk harfleri yazilmalidir. Kaynaktaki yazar
sayisi 6 veya daha az ise tim yazarlar belirtil-
meli, yazar sayisinin daha fazla oldugu
durumlarda ilk 6 yazarin sonuna “et al”
(uluslararasi yayinlar igin) veya “ve ark.” (ulu-
sal yayinlar igin) ibaresi konularak kaynak
yazilmalidir.

6. Kaynaklarin sonuna DOI numarasi eklenmeli-
dir.

Kaynaklarin yazim sekli “Vancouver reference

system”e uygun olmalidir. Asagidaki ornekler

disinda yandaki web adresinden yazim sekli

kontrol edilmelidir.

http://www.nlm.nih.gov/bsd/uniform_require-
ments.html

Dergi Makale:
Uluslararasi yayinlanmis makaleler igin:

Tosun Z, Akin A, Guler G, Esmaoglu A, Boyaci A.
Dexmedetomidine-ketamine and propofol-keta-
mine combinations for anesthesia in spontane-
ously breathing pediatric patients undergoing
cardiac catheterization. J Cardiothorac Vasc
Anesth.  2006;20:515-19.  doi:10.1053/j.
jvca.2005.07.018

Ulusal kaynaklar igin:

Toraman F, Ustalar Ozgen S, Sayin Kart J, Aritiirk
C, Erkek E, Guglu P ve ark. Koroner arter baypas
cerrahisinde fentanil ve midazolamin hedef
kontrollt infizyon (hki) seklinde kullaniminin

anestezi diizeyi ve ilag tiketimi Uzerine etkileri.
GKDA Derg. 2013;19:113-17. doi:10.5222/
GKDAD.2013.113

Dergi Ek say::

Solca M. Acute pain management: unmet needs
and new advances in pain management. Eur J
Anaesthesiol. 2002; 19 Suppl 25:3-10.

Kahveci FS, Kaya FN, Kelebek N ve ark. Perkutan
trakeostomi sirasinda farkli havayolu teknikleri-
nin kullanimi. Tirk Anest Rean Cem Mecmuasi
2002; Kongre ek sayisi: 80.

Kitap
Murray PR, Rosenthal KS, Kobayashi GS, Pfaller

MA. Medical microbiology. 4th ed. St. Louis:
Mosby; 2002.

Kitap Bolumii

Meltzer PS, Kallioniemi A, Trent JM. Chromosome
alterations in human solid tumors. In: Vogelstein
B, Kinzler KW, editors. The genetic basis of human
cancer. New York: McGraw-Hill; 2002. p. 93-113.

Tez

Gurbet A. Off-pump koroner arter cerrahisi
sonrasi morfin, fentanil ve remifentanil’in hasta
kontrollii analjezi (HKA) yontemi ile karsilastiril-
masi.  (Uzmanlik Tezi). Bursa, Uludag
Universitesi, 2002.
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a plagiarism checker.
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to the studies, are evaluated by us using Turnitin
or iThenticate software programs.
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the COPE rules against allegations, and suspi-
cions related to plagiarism, citation manipula-
tion and fraudulent misrepresentation of the
works submitted to the journal.

COPYRIGHT TRANSFER
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Otherwise, the author will be held responsible
for the related sanctions.

The authors should agree to waive the copy-
right of their work and transfer this right togeth-
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for evaluation. This transfer becomes the tying
clause upon the acceptance of the publication.
No part of the printed material may be used in
any other place without the written permission
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Authors’ rights to use all unregistered rights
other than patents, and copyrights for their
own purposes provided that they do not sell the
work, and all or a part of their works provided
that they indicate identity of books and other
academic studies in their websites or open files
of a university are reserved.
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should complete the “Copyright Transfer Form”
document. The author(s) must sign the com-
pleted form with a wet signature. The signed
form must be scanned and loaded with addi-
tional file upload option in successive steps of
submission process.

CONFLICT OF INTEREST

Conditions which provide financial or personal
benefit bring about a conflict of interest. The
reliability of the scientific process and the
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objective consideration of conflicts of interest
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the articles, should not have any personal, pro-
fessional or financial ties with any of the issues
they are going to decide. Authors should inform
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flicts of interest to ensure that their articles will
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ensure that the evaluation process is conducted
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You can review the conflict of interest form and
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DOUBLE-BLIND REVIEW AND EVALUATION
PROCESS
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Cardio-Vascular-Thoracic  Anaesthesia and
Intensive Care Society (GKDAYB Journal) are
subject to double-blind review. At least two
reviewers expert in their fields, will evaluate
each submitted work. Every effort is spent by
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The editor is the final decision-making authority
in the evaluation processes of all articles.

The sub-headings of the evaluation process are
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First Evaluation

Preliminary Evaluation Process
Reviewers’ Evaluation Process
Reports of the Reviewers
Statistical Analysis

Publication Printing Process
CHECKLIST FOR AUTHORS

* Make sure that name of the author (s), infor-
mation about the institution thank you letter
about ethics committee etc. are not included
in the study. This issue is important accord-
ing to the ‘double- blind review principle’
concerning the evaluation process of your
work so that it can be dealt with impartially.

¢ You should not forget that your study will be
subject to plagiarism audit if it is deemed to
be adequate and appropriate in terms of the
subject and you should avoid making quota-
tions that will be covered by plagiarism
when preparing the work

o If your article is derived from a study, a the-
sis, abstract of a case report, poster, etc. be
sure to cite it in a footnote and specify its
date.

o Please fill out the form and upload it to the
system, as you cannot proceed to the next
step without uploading the copyright trans-
fer form to your system. It is sufficient to
communicate it in the online system, you do
not need to communicate this information in
printed form.

e |If your work has been returned to you for
revision, and you have made a change in the
title and summary of your work, please
update it during preparation of the article

¢ When the publisher send you a information
note for the publication of your manuscript,
you need to be sure that you carefully
checked your work Once the study is pub-
lished you will not be able to make any
changes on it.

MANUSCRIPT PREPARATION

Manuscripts should preferably be written using
the Microsoft Word program. The manuscripts
should be typed in 12 point Times New Roman
characters. Manuscripts should be written dou-
ble- spaced on one side of the A4 (21x29.7 cm)
white paper and throughout the entire manu-
script (including headings, abstracts in Turkish
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subtitles) and justified leaving 3 cm margin from
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dance with word processor’s page layout set-
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Journal Agent Online Article Collection and
Evaluation System is being uploaded online,
Article and Abstract Information, Information
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Author Information, Article Title, Article Turkish
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The authors are kindly requested to submit their



www.gkdaybd.org
www.gkda.org.tr

ORCID numbers obtained the website from
www.orcid.org and indicate them in the relevant
area at this stage. Abstract and full text should
not contain information about the individuals
and institutions participating in the study.

The files must be loaded in the following order.
The electronic article file (Full Text) should be
named with the title of the article in capital let-
ters. They should only include “Title (Turkish-
English) - Short Title (Turkish-English)”,
“Introduction”, “Materials and Methods”,
“Results”, “Discussion”, “Acknowledgement (if)
- Conflict of Interest”. Each of the sections
should be presented on separate pages. The
titles of the text sections should appear at the
left of the page with capital letters. All pages
should be numbered sequentially from the bot-
tom right corner. The file “References” should
be recorded separately Tables should be pre-
pared and written double-spaced on a separate
sheet, and the number and title of each table
must be written on top of the table. If abbrevia-
tions are given in the table, these abbreviations
should be written in alphabetical order as sub-
headigs. When previously printed or electroni-
cally published tables are used, written permis-
sion must be obtained from both the author
and the publisher, and it must be sent by fax or
mail to the editor of the journal. Figures, graph-
ics, illustrations, photos and legends should be
written double-spaced on a separate sheet. If
the abbreviations are given in figures, graphics
and illustrations, the expansions of these abbre-
viations should be written under the subtitle
and in alphabetical order. When previously
printed or electronically published figures,
graphics and images are used, written permis-
sion must be obtained from both the author
and the publisher, and this must be sent by fax
or mail to the editor of the journal. Copyright
transfer form.

Authors must declare that all or part of the
material in the manuscript has not been pub-
lished and is not currently being evaluated
elsewhere for publication. Each author must
declare that he/she participated in the investi-
gation enough to share the responsibility of its
content.

This participation may involve the following
issues:

e Creation of concepts and designs of experi-
ments,

e Collection, analysis or expression of the
data;

* The preparation of the draft of the mauscript
or the review of the scientific content

e Approval of the final format of the manu-
script ready for publication

e Ethics committee approval letter

e Original articles and review articles should
not exceed 10, case reports 4, letters to edi-
tors 1 page (excluding references, tables and
graphics).

In the manuscript, the sections and contents
of the manuscript should be presented as fol-
lows.

Title: A short title should be used whenever
possible. The title of the research, and review
articles should not exceed 95 characters (each
letter, space, and punctuation marks are con-
sidered as one character), in case of case
reports, letters and presentations of surgical
techniques it should not contain more than 80
characters. Abbreviations should not be used
in the title. The title should be written in
Turkish and English. A short title should be
added as a subtitle which should not exceed
40 characters.

Funds and organizations supporting the
research should be mentioned here, If the study
is planned to be presented in any congress or if
it has been presented before, the name, place,
and date (day-month-year) of the congress
should be written.

The abstracts should not exceed 250 words in
the research papers Headings should not be

used in summaries (the English translation of
the title should be written on the title page).
Abstract in Turkish should consist of four sub-
headings as While abstract in English should
include subheadings of Aim, Material and
Method, Results, and Conclusion) In case
reports and review articles donot contain these
sections, and abstracts should not exceed 100
words. English title, and abstract should be.
English title and abstract should be word by
word translation of the Turksih abstract. Letters
to editor, and Editorials do not require abstracts.

Use of abbreviations should be avoided as
much as possible in summaries. If absolutely
required, abbreviation should be used after its
definition is provided in parenthesis at the first
mention of the term. Reference should not be
used in the abstract.

Keywords: In accordance with “Index Medicus
Medical Subject Headings (MeSH)” there should
be no more than five key words under the sum-
mary written both in Turkish and English.
Available terms can be used if there is no appro-
priate term for the “Index Medicus” medical
subject headings for the newly entered terms.

Introduction: The general conditions of the
study settings, the structure and significance
of the problem, the specific objective of the
study or research tested in the study or
observation should be clearly indicated. The
primary and secondary objectives of the work
should be clearly stated and the predefined
subgroup analyzes should be transferred.
Only references related to the topic should be
used and the data or results of the presented
work should not be included in these refer-
ences.

Material and Method: The informed consent of
the patient and the approval of the ethics com-
mittee should be acknowledged. A statement
must be added that the informed consent was
obtained from each participant in clinical trials.
It should be noted in experimental studies that
all animals were subjected to a humane treat-
ment in accordance with the Guide for the Care
and Use of Laboratory Animals (www.nap.edu/
catalog/5140.html).

Definition of optimal working conditions,
exclusion criteria and referenced population;
the participants in the observational or experi-
mental study must be clearly indicated. Since
the relevance of the variables such as age and
gender for the purpose of the research is not
always obvious, the authors should explain the
purpose of using these variables in a research
article. The main principles that determine
how and why the study is performed using
such a method should be clear. References
should be shown for established methods,
brief descriptions should be given for new
methods.

The methods, tools (manufacturer’s name and
address are written in parentheses) and the
operations performed should be described in
detail to the extent of interpretation of the
results. The initials of the drug names should be
in lower case, the pharmacological names of
the drugs should be used and at their first men-
tion in the text they should be written in brack-
ets in the following order”Generic name, trade
name, and Manufacturing firm “ Example:
“midazolam (Dormicum, Roche)”. The terms
should be written in their explicit forms at their
first mention in the text, and then their abbre-
viations (if any) should be enclosed in parenthe-
ses. Frequently used abbreviations should be
used as accustomed (iv, im, po and sc). Units
must be used in compliance with the
International system of units (SIU (Le Systeme
international d’unités), Examples: mg/kg, mL/
kg, mL/kg/min, mL/kg

Statistical methods should be provided in suf-
ficient detail so that the readers can reach the
original data and evaluate the reported results.
Findings should be measured as much as possi-
ble and the appropriate margin of error and
uncertainty (such as confidence intervals)
should be indicated. It is important to avoid

relying only on the p-values of statistical
hypothesis measures that are insufficient to
convey important information about the dimen-
sions of the effects. P values must be given
explicitly. Statistical terms, abbreviations and
symbols should be defined. In the last para-
graph of this section, statistical analyses used,
and the values given by the (%) sign after the
arithmetic mean or proportion should be indi-
cated.

Results: The findings, tables and visual mate-
rial obtained in the study should be written in
the order of a certain logic so that the most
important ones will take precedence in the
text. Graphics, tables, illustrations, and figures
should be numbered according to the order of
their mention in the text, and should be indi-
cated in parentheses in the text. Data con-
tained in the tables and visual materials should
not be repeated in the text. Only important
observations should be emphasized or sum-
marized. Tables and figures are placed collec-
tively after the last reference at the end of the
text. Only the top title of the table, and
graphic or the subheading of figures, illustra-
tions, photos are written in their appropriate
places in the text

The numerical results summarized in the
Results section should be given not only as
derivatives (eg percentages), but with exact
numerical values, and the statistical methods
used to analyze them should be specified.
When scientifically appropriate, data should be
analyzed in terms of variables such as age and
gender. Tables and pictures should be limited to
those necessary to explain and support the
discussion expressed in the article. As an alter-
native to the tables, you should use some kind
of graphics on which many entries can be made,
and data should not be repeated on graphics
and tables. Using non-technical terms such as
“random”, “explicit”, “links” and “example” in
the statistics section should be avoided.

Discussion: The results of the study are evalu-
ated by comparing them with the international,
and domestic literature. New and important
aspects of the study and its outcomes should be
emphasized. Data and other information pre-
sented in the Introduction and Results sections
should not be repeated. In experimental stud-
ies, we should briefly summarize the main find-
ings and then analyze explanations with possi-
ble mechanisms and compare them with other
similar studies. It would be appropriate to
comment on the implications of these findings
for future researches and clinical practices. The
objectives of the work should be correlated
with the results. However, unmeasured situa-
tions and outcomes that are not adequately
reinforced by the data should be avoided. The
resulting decision arrived must be stated in the
last paragraph of the discussion. If the article
does not include appropriate economic data
and analysis, no particular comment should be
made on economic interests and costs. Claims
on an incomplete study should be avoided, new
hypotheses must be specified when they are
confirmed, and their novelty should be clearly
emphasized.
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Tables and Charts: Charts can be saved in a
single chart file, tables can be placed in one
spreadsheet file on each page. Titles, descrip-
tions and footnotes should be placed on each
sheet of paper.

The tables reflect the information in a concise
and effective way. They also provide informa-
tion of the desired quality and precision. The
fact that the data are given in the tables
rather than in the text usually makes it pos-
sible to shorten the text. The tables should
not be a repetition of the information in the
article

The tables should be demonstrated in brack-
ets in the text. It should carry a short self-
heading. According to their appearance in the
text, each one should be given a short title,
starting from the top left, and numbered
sequentially by Roman numerals. There
should be no lines on the background, they
should be drawn on a white background.
Horizontal and vertical lines should not be
used in the table . Each column is given a
short or a concise title. Explanatory informa-
tion should be placed in footnotes, not in
headings. Abbreviations should be explained
in footnotes. The explanations of the abbre-
viations should be in the form of subtitles
under the table and in alphabetical order. The
following symbols should be used in the foot-
notes, in the following order: *, 1, £, §, ||, 1,
** t1, ¥1. Measures of statistical variables
such as standard deviation and standard
mean error should be defined. Make sure
that each table and graph are mentioned in
the text.

There should be no frame around the graphics,
no lines on its background, and the background
should be white.

When using previously published or electroni-
cally published tables and graphics, written
permission should be obtained from both the
author and the publisher and they should be
acknowledged. Permission should be faxed or
mailed to the journal editor.

Pictures, Photos and Figures: Figures should be
professionally drawn and photographed.
Photographs and scans taken with a digital
camera should be recorded at a resolution of at
least 300 dpi, 1280x960 pixels, in jpg or tiff for-
mat. There should be no writing on the picture
unless it is compulsory.

Each pictures and figure should be placed on
separate pages in a file containing only pictures,
figures, and photos. Naming and numbering
should be done as subtitles on each page. They
should be placed in the text, numbered in
Arabic numerals according to the order of their
appearance in the text, and shown in brackets
in the text When symbols, arrows, or letters
that point to specific sections of the figures, and
photos are used, these should be explained in
the subtitle. If so, the expansions of the abbre-
viations should be placed under the subtitle in
alphabetical order.

Microscope magnification ratio and staining
technique used should be explained.

When previously printed or electronically pub-
lished figures, images, and photos are used,
written permission must be obtained from both
the author and the printing house and this must
be sent by fax or mail to the editor of the jour-
nal.

When using the images of people whose face is
not hidden and recognizable, written permis-
sion must be obtained from them.

References: One should be selective in the use
of references, and should include references
directly related to the study. Turkish sources
should be also used and authors should be
sensitive to this issue. Although referencing
review articles direct readers to the proper
essence of the medical literature, they do not

always accurately reflect the original study.
Therefore, readers should be provided with as
much original research articles as possible.
Avoid using summaries as a source.

Authors should compare references with origi-
nal articles to minimize erroneous references
that sometimes occur in published articles.
Authors are responsible for the accuracy of ref-
ereces and their spelling.

If the authors can not specify whether they
referenced a retracted publication or not, they
are obliged to check that the references they
cited do not belong to the retracted articles. For
articles in the journals indexed on MEDLINE,
ICMIJE considers PubMed (http://www.pubmed.
gov) as a reliable source of information on
retracted articles. Authors may recognize the
retracted articles in MEDLINE with the following
search term in PubMed; retracted publication
[pt] (pt in square brackets stands for publication
type).

Apart from collective and up-to-date review
articles, encompassing reference lists unnece-
sarily occupy valuable space of the text. As a
general rule, the number of references should
be maximum 40 in research articles 15 in case
reports, 80 in review articles, 80 in review arti-
cles and 5 in editorials.

Exchanges of information during personal con-
tacts, unfinished articles, and other unpub-
lished data should not be referenced.

References should be written double-spaced
on a separate sheet of paper. References in the
text, tables and figure legends are indicated by
Arabic numbers. Only the references used in
the table or picture subtitles must be num-
bered according to the order of their first
appearance of the table, and figure in the text.

Journal titles should be abbreviated according
to Index Medicus. Year, volume, the first and
last pages are indicated for referenced journals,
while for referenced books only year, first and
the last pages are stated.

The following rules should be followed when
references are given in the text:

1. If the surname of the first author of the
article to be cited is to be given, the abbre-
viation “et al.” should be added followed by
the reference number in superscript “[]”,
before completion of the sentence.

2. If no name is to be given in a sentence, then
the reference number must be given at the
end of the sentence, after the period in a
superscript bracket “[]”.

3. If different references will be stated for dif-
ferent expressions within a sentence, each
reference must be given within a bracket “[]”
before the punctuation mark at the end of
the statement.

4. If there are more than two consecutive
sources exist, then the first and last ones
should be indicated with a “-” sign between
them, i.e: 1-3]; [14-18]; [8-14].

5. Full surnames of the authors and the initials
of their names should be written in refer-
ences. If the number of authors in the refer-
ence is equal to or less than 6, then all
authors should be indicated. . If the number
of authors is more than 6, then the first 6
authors should be written before the abbre-
viation “et al”” (for international publica-
tions) or “ve ark.” (for national publications).

6. The DOI number must be added at the end
of the each reference

The format of writing the references should
conform to the “Vancouver reference style”.
Except for the examples below, the web
address should be checked in spelling. (http://
www.nlm.nih.gov/bsd/uniform_requirements.
html)

Journal Articles
References from International Journals

Tosun Z, Akin A, Guler G, Esmaoglu A, Boyaci A.
Dexmedetomidine-ketamine and propofol-ket-

amine combinations for anesthesia in sponta-
neously breathing pediatric patients undergo-
ing cardiac catheterization. J Cardiothorac Vasc
Anesth 2006;20:515-19.  doi:10.1053/j.
jvca.2005.07.018

For national references

Toraman F, Ustalar Ozgen S, Sayin Kart J, Aritiirk
C, Erkek E, Guglu P ve ark. Koroner arter baypas
cerrahisinde fentanil ve midazolamin hedef kon-
trolli infiizyon (hki) seklinde kullaniminin anes-
tezi duzeyi ve ilag tiiketimi Uzerine etkileri.
GKDA Derg 2013;19:113-17. do0i:10.5222/
GKDAD.2013.113

Supplement Issue

Solca M. Acute pain management: unmet needs
and new advances in pain management. Eur J
Anaesthesiol 2002; 19 Suppl 25:3-10.

Book

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller
MA. Medical microbiology. 4th ed. St. Louis:
Mosby; 2002.

Chapter in a Book

Meltzer PS, Kallioniemi A, Trent JM.
Chromosome alterations in human solid
tumors. In: Vogelstein B, Kinzler KW, editors.
The genetic basis of human cancer. New York:
McGraw-Hill; 2002. p. 93-113.

Dissertation

Gurbet A. Comparison of morphin, fentanyl,
and remifentanyl with patient-controlled anal-
gesia (PCA) following off-pump coronary artery
surgery. (Dissertation). Bursa, Uludag University,
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