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Arastirma Makalesi

Can early hemoglobin level and number of blood
transfusions predict bronchopulmonary dysplasia

ERKEN HEMOGLOBIN DEGERI VE KAN TRANSFUZYON SAYISI BRONKOPULMONER
DISPLAZiYI ONGOREBILIR MI?

®Can AKYILDIZ!,®Funda TUZUN!, ®Yagmur Damla AKCURA? @Nuray DUMAN?!, ®Pembe
KESKINOGLU?, ®Hasan OZKAN!

1 DEU Tip Fakiiltesi Cocuk Sagli§i ve Hastaliklari Anabilim Dali, Neonatoloji Bilim Dali, izmir, Tirkiye

2 DEU Tip Fakiiltesi Cocuk Sagligi ve Hastaliklari Anabilim Dali, Gocuk Kardiyolojisi Bilim Dall, izmir, Tiirkiye
3 DEU Tip Fakiiltesi Biyoistatistik ve Tibbi Biligim Anabilim Dalt,izmir, Tlrkiye

ABSTRACT

Background: Currently, no practical biomarker has been discovered for early
recognition of the development of bronchopulmonary dysplasia(BPD). This
study aimed to evaluate the predictive value of early complete blood count
(CBC) indices along with red blood cell transfusion (RBCT) frequency for the
development of moderate/severe BPD, and to identify a promising
predictive risk model for BPD.

Methods: In this cross-sectional study, one-hundred-sixty-two neonates born
before the 32nd weeks of gestation were retrospectively. Predictive role of
CBC parameters in the first three postnatal days(PD) and the number of
RBCTs on weekly basis were evaluated by univariate/ multivariate analysis
as well as multivariate data mining processing.

Results: Despite several factors affected BPD development in univariate
analysis, gestational age, PD3 haemoglobin level and frequency of RBCT
were found to be the independent predictors of BPD in multivariate analysis.
The haemoglobin<155 g/L in the PD3 predicted moderate/severe BPD with
60% sensitivity and 88% specificity (AUC 0.80). Having received at least one
RBCT during the first three postnatal weeks had AUC 0.81(sensitivity 0.91,
and specificity 0.81). During hospitalisation, more than four RBCT predicted
moderate/severe BPD with 0.83 sensitivity and 0.93 specificity (AUC0.96). A
model including gestational age, PD3 haemoglobin value, and number of
CAN AKYILDIZ RBCT predicted BPD risk with 87% sensitivity and 86% precision using data

DEU Tip Fakilltesi Gocuk Saglgi ve mining methods.

H_a_Sta“klan. An_ab"l,',n I,:)a“' Neonatoloj Conclusion: Results emphasise that even just one blood transfusion in the
Bilim Dali, lzmir, _Tl‘!rklye first weeks is an independent risk factor for BPD. Even though BPD is
E-posta: can.akyildiz@deu.edu.r multifactorial, initial haemoglobin value and RBCT frequency may serve as
{®https://orcid.org/0000-0002-7087-7006 non-invasive and practical parameters to estimate BPD development risk.

Key Words: Complete blood count; haemoglobin; red blood cell transfusion;
bronchopulmonary dysplasia; very preterm infant.
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88 HB level and eritrocyte transfusion as early predictors of the BPD

Oz

Giris: Bronkopulmoner displazi (BPD) gelisiminin erken taninmasi icin
pratik bir biyobelirtec hentiz kesfedilmemistir. Bu calisma, orta/siddetli BPD
gelisimi igin erken tam kan sayimi (CBC) indekslerinin yani sira kirmizi kan
hiicresi transfiizyonu (RBCT) sikliginin hastaligir éngérmedeki degerini ve
BPD icin umut verici bir 6ngtirticii risk modeli belirlemeyi amaclamistir.

Gereg ve Yontem: Bu kesitsel calismada, 32. gebelik haftasindan 6nce dogan
162 yenidogan retrospektif olarak incelendi. Dogum sonrasi ilk ti¢ giindeki
(PD) tam kan sayim1 parametrelerinin 6ngoriicii rolii ve haftalik bazda RBCT
sayisl, tek degiskenli/cok degiskenli analizin yam sira cok degiskenli veri
madenciligi isleme ile degerlendirildi.

Bulgular: Tek degiskenli analizde BPD gelisimini etkileyen birkac¢ faktore
ragmen, cok degiskenli analizde gebelik yasi, PD3 hemoglobin diizeyi ve
RBCT sikliginin BPD'nin bagimsiz belirleyicileri oldugu bulundu. PD3'teki
hemoglobin <155 g/L, %60 duyarliik ve %88 ozgiillikkle (EAA 0,80)
orta/siddetli BPD'yi 6ngordii. Dogum sonrasi ilk ti¢ hafta boyunca en az bir
RBCT almis olmak, EAA 0,81'e sahipti (duyarlilik 0,91 ve o6zgiillik 0,81).
Hastanede yatis sirasmnda, dortten fazla RBCT, 0,83 duyarlilik ve 0,93
ozgillik (AUCO,96) ile orta/siddetli BPD'yi tahmin etti. Gebelik yasi, PD3
hemoglobin degeri ve RBCT sayisiu iceren bir model, veri madenciligi
yontemlerini kullanarak %87 hassasiyet ve %86 kesinlik ile BPD riskini
tahmin etti.

Sonug: Sonuglar, ilk haftalarda sadece bir kan transfiizyonunun bile BPD igin
bagimsiz bir risk faktorii oldugunu vurgulamaktadir. BPD cok faktorlii olsa
da, baslangic hemoglobin degeri ve RBCT frekansi, BPD gelisme riskini
tahmin etmek icin invazif olmayan ve pratik parametreler olarak hizmet
edebilir.

Anahtar Kelimeler: Tam kan saymmi, hemoglobin, eritrosit transfiizyonu,
bronkopulmoner displazi, cok kiiciik preterm.

Despite developments in health science and
technology, mortality and morbidity rates of premature
babies are still high. Although most prematurity-related
morbidities are multifactorial, the most important factor is
still the prematurity itself. Bronchopulmonary dysplasia
(BPD) is one of the most source-and-effort-required

morbidity among other morbidities of premature babies (1)

Because of the complex pathophysiology of BPD,
various factors have been accused and bunch of biomarkers
have been proposed. Even though there are efforts to
develop specified laboratory methods to predict BPD, these
methods are expensive, invasive, or unavailable. On the
other hand, risk-scoring systems, including main risk
factors such as gestational week, gender and mechanical

ventilation requirement, do not allow individual risk

analysis (2). Current limitation of specific biomarkers and
scoring systems has prompted researchers to determine
inexpensive and straightforward tests used frequently in

routine clinical practice to foresee BPD.

One of the most common laboratory tests used for
preterm infants is complete blood count (CBC), and current
data indicate a possible relationship between CBC indices
and BPD. Several studies have investigated the relationship
between BPD and platelet count as well as indices of
platelet functions (3-6). Furthermore, low haemoglobin
values in the early neonatal period or/and high transfusion
numbers have recently been identified as associated risk
factors for BPD development (7). However, the data is
inconsistent and inconclusive. In the majority of studies,

sample size were insufficient, CBC parameters were



considered alone, and the analysis did not consider
confounding factors.

In this study, our objectives were to evaluate the
predictive values of CBC indices in the first three postnatal
days of life (PD1-3) for BPD development, determine the
predictive value of the number of RBCT for BPD
development, and create comprehensive risk-scoring

systems using data mining methods.
MATERIALS AND METHOD
Study Design

The study evaluated medical records of very
preterm infants born between the 24th and 32th of
gestational weeks and followed in the tertiary neonatal
intensive care unit in the hospital from January 2015 to
December 2018. It was approved by the Ethical Committee
of Non-invasive Clinical Research of Dokuz Eylul

University, Izmir.

Maternal and neonatal data were obtained from
patient files and information management system of the
hospital. In addition, CBC indices during the first three
days of life were recorded. These indices were red-blood-
cell count (RBC), haemoglobin (HGB), haematocrit (HTC),
(MCV),

mean-corpuscular-haemoglobin-

mean-corpuscular-volume
haemoglobin (MCH),
concentration (MCHC), red-blood-cell-distribution-width
(RDW), platelet count (PLT), mean-platelet-volume (MPV),
plateletcrit (PTC), white-blood-cell count (WBC), absolute-
neutrophil count (ANC), lymphocyte count (LYM),
(MONO), (EOS),
basophil-count (BASO). If infants had received RBCT

treatment before the third day of life, post-transfusion

mean-corpuscular-

monocyte-count eosinophil-count

values of the CBC indices were excluded.

BPD was defined as the need for supplemental
oxygen or pressure support for at least 28 days of life, and
the classification was made at the postmenstrual 36 weeks
of age (8,9). Patients resulted with mortality before the 36th

postmenstrual week were excluded from the analysis.

21st Intergrowth standards were used to calculate
the percentiles and z-scores of body weight, length and
head circumference for birth and postnatal growth (10).

Extrauterine growth restriction was defined as the z-score
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of body weight at discharge lower than the -1 standard
deviation from birth (11).

Inclusion and exclusion criteria

Infants born between the 24th and 32nd weeks of
gestation at the hospital from January 2015 to December
2018 were enrolled in the study. Patients were excluded if
any of the following factors existed: transfer to another
hospital,

major congenital anomaly, blood product

transfusion before the third postnatal day of life (PD).

The primary objective was to evaluate the predictive
values of CBC indices in the first three postnatal days of life
for moderate/severe BPD development. Secondary and
further objectives were to evaluate the predictive value of
the RBCT BPD

development and to define a promising predictive risk

frequency for moderate/severe

model including selected CBC indices.
Statistical Analysis

Statistical analysis was performed using IBM SPSS
Statistics version 25, and the data-mining process was
performed using Orange version 3.18.0. Categorical values
were presented as number (n) and percentage (%), while
continuous variables were presented as mean (+SD) and
their

distribution. Skewness and Kurtosis values, normality

median (minimum-maximum), depending on
tests, and histograms were determined according to the
normal distribution of continuous variables. The Chi-
squared and Fisher exact tests compared categorical
variables among groups. Mann-Whitney U test was used to
compare nonparametric variables, and Student T-test was
used for comparison between variables with normal

distribution.

Univariate and multivariate analysis was
performed using independent variables, which were
demographic features, complete blood counts and indices,
erythrocyte transfusion rates, and dependent variable
which was moderate/severe BPD. Predictive cut-off values
were assessed for each parameter using ROC analysis as the
area under the curve is more than 0.70. P<0.05 was
determined as statistical significance. Logistic regression

analysis was performed to determine the contribution of
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each independent variable to the model that was found to

be significant in univariate analysis.

In addition, Support Vector Machines, Decision
Tree, Random Forest Artificial Neural Network, Naive
of the
datamining process were performed to develop a possible

Bayes, and Logistic Regression algorithms
scoring system predicting BPD. Well-known risk factors for
each morbidity and aforementioned statistically significant

parameters were used in the process.
RESULTS

One hundred seventy-five infants born between the
24th to 32nd weeks of gestation were enrolled. Among
these infants, 13 were excluded from the study: 6 infants

required transfusion before the third postnatal day, and
seven infants were transferred to another hospital. Finally,

162 infants were included in the study.
Maternal, neonatal features

Thirty-two per cent of the infants had maternal
comorbidities, which were preeclampsia, gestational
diabetes, hypothyroidism, and ablatio placenta. Babies had
a median gestational age of 28.6 weeks (24.1 - 31.9) and a
median birth weight of 1130 gr (400-2018). In total, 29
infants resulted in mortality. Among these infants, 22 of
them died in the first week of life and seven during the
latter period. Characteristics of the infants with and
without moderate or severe BPD were compared using

univariate analysis have been shown in Table 1.
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Table 1. Characteristics of Infants with and without Moderate to Severe BPD

Moderate/Severe BPD
Features No (n:109) Yes (n:24) P
Birth weight (g) 1211 (+38) 734 (£34) <0.01
Gestational week 28.9 (x0.2) 25.9 (x0.3) <0.01
Preeclampsia 40 (%88.9) 5(%11.1) 0.41
C/s 110 (%84.6) 20 (%15.4) 0.89
Chorioamnionitis 39 (%78) 11 (%22) 0.08
PPROM (>18h) 29 (%82.9) 6 (%17.1) 0.66
Gender (male) 64 (%84.2) 12 (%15.8) 0.45
SGA 28 (%80) 7 (%20) 0.32
Antenatal steroid 91 (%86.7) 14 (%13.3) 0.47
Surfactant therapy 60 (%76.9) 18 (%23.1) <0.01
Apgar scores
1st min 6 4 0.69
5th min 8 8 0.76
Delivery room resuscitation 75 (%76.5) 23 (%23.5) <0.01
NIV (days) 4 (0-49) 28.7 (+2.7) <0.01
MYV (days) 1 (0-63) 37.2 (x2.6) <0.01
Early onset sepsis 57 (%81.4) 13 (%18.6) 0.24
Late onset sepsis 46 (%65.7) 24 (%34.3) <0.01
HsPDA 27 (%69.2) 12 (%30.8) <0.01
IVH2-3 9 (%64.3) 5 (%35.7) 0.056
HGB 1 16.2 (x0.2) 15.1 (+0.4) 0.037
HTC1 50.1 (+0.6) 459 (19.8-61) 0.023
RBC1 4.34 (x0.06) 3.83 (1.74-4.97) 0.01
HGB3 15.7 (11.9-20.9) 13.6 (+0.86) <0.01
HTC3 49.2(+0.93) 38.3 (+3.6) <0.01
RBC3 4.35 (3.07-5.98) 3.43 (x0.17) <0.01
Frequency of early (1-3th week) RBCT 0 (0-4) 3(1-9)
<0.01
Frequency of total RBCT 1(0-18) 9 (1) <0.01
Mortality 26 (%85.2) 3 (%10.3) 0.64

BPD: Bronchopulmonary dysplasia; C/S: C section; PPROM: Prolonged premature prelabour rupture of membranes;

SGA: Small for gestational age; NIV: Non-invasive ventilation; MV: Mechanical ventilation; HsPDA: Hemodynamic

significant patent ductus arteriosus; IVH2-3: Intraventricular hemorrhage grade 2 and 3; HGB1: Hemoglobin of first
postnatal day; HTC1: Hematocrit of first postnatal day; RBC1: Red blood cell count of first postnatal day; HGB3:
Hemoglobin of third postnatal day; HTC3: Hematocrit of third postnatal day; RBC3: Red blood cell count of third

postnatal day; RBCT: Red blood cell transfusion



CBC-indices and outcomes

All 162 infants had CBC records on postnatal days
of life (PD) 1-3 . Of those records, 160 belonged to PD1 and
64 belonged to PD3. Since 29 patients were excluded from
the analysis because of mortality before the 36th
postmenstrual week, only 133 of these infants were
included in the analysis. Thirty-five (21.6 %) out of 133
evaluated infants were diagnosed with BPD. Of those
infants, 18 (11. 1%), 6 (3.7%), and 11 (6.8%) were classified
as severe, moderate and mild BPD, respectively. Therefore,
24 out of 133 babies were diagnosed with moderate/severe
BPD.
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Analysis, performed to evaluate the relationship
between BPD and CBC-indices, pointed out that median
HGB, HCT and RBC values on PD3 were significantly
lower in patients diagnosed with moderate/severe BPD
(Table 1). Median RBC, HGB, HCT, PLT and PCT values
were significantly lower in infants with moderate/severe
BPD than in infants with mild BPD or without BPD. Median
HGB level lower than 155 g/L in PD3 showed 88%
sensitivity and 60% specificity, and HCT lower than 39.2%
in PD3 showed 94% specificity on ROC analysis. Further,
the median MCH was higher in the moderate/severe BPD
group. MPV in PD1-3 did not have a relationship with BPD.
The predictive values of early CBC-indices for the BPD

according to the ROC analysis have been given in Table 2.

Table 2. Predictive Values of CBC-indices and RBCT frequency for moderate/ severe BPD development by ROC Analysis

CBC-indices and

Cut-off AUC P 95% CI Sensitivity Specificity
RBCT Counts
Moderate/Severe BPD

RBC (102 cells/L) 411 0.913 <.001 0.821-1.000 0.60 1
HGB (g/L) 155 0.801 .004 0.634-0.968 0.60 0.88
HTC (volume fraction) 39.2 0.805 .004 0.656-0.954 0.94 0.55
PLT (x 10°/L) 172 0.737 .023 0.596-0.879 1 0.52
PTC (volume fraction) 0.16 0.711 .044 0.565-0.857 1 0.41
MCV (fl) 38.9 0.751 .017 0.587-0.914 0.66 0.78
Total RBCT Counts 4 0.957 <.001 0.924-0.990 0.83 0.93

1-3 week 1 0.895 <.001 0.845-0.946 0.91 0.81

3-12 week 2 0.938 <.001 0.897-0.978 0.73 0.88

PTC, plateletcrit; RBC, red blood cell’s count; HGB, hemoglobin; HTC, hematocrit; PLT, platelet’s count; MCV, mean

corpuscular volume; BPD, bronchopulmonary dysplasia; RBCT, red blood cell transfusion

The frequency of RBCT was assessed on weekly
basis. According to the clinical protocol, the decision of
RBCT has been taken by the consultant neonatologist in
NICU and generally 15 cc/kg of appropriate packed
erythrocyte suspension has been transfused based on
guidelines. Generally, median transfusion frequency per
infant was 1 (0-18). Forty-four infants received erythrocyte
transfusion in the first week of life after PD1-3. Eighty-three
of them received transfusion in the first three weeks, and 65
babies were transfused between 3 and 12 weeks of life.
RBCT rate was significantly higher in the group diagnosed
with moderate or severe BPD. ROC analysis of RBCT

BPD
development have been shown in Table 2. Having received
at least one RBCT during the first three PN weeks had AUC
0.90 with a sensitivity of 0.91 and a specificity of 0.81. For
total RBCT count, a cut-off level “4 “ had AUC 0.96 with
a sensitivity and specificity of 0.83 and 0.93 respectively.

frequency for predicting moderate/severe

Logistic regression analysis was performed to test
the effect age, HsPDA,
replacement treatment, the number of the first three weeks’
RBCT, and HGB level on PD1, on moderate to severe BPD
development. Moderate/severe BPD was found to be

of gestational surfactant

significantly associated with decreased gestational age
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process. In the data-mining model of moderate/severe BPD,
the Naive-Bayes method had the highest predictive value
by using parameters including gestational week, birth
weight, invasive mechanically ventilation duration, RBCT
during first three weeks , LOS, HB on PD3 (Figure 1).

(adjusted OR:0.61, p<0.01) and increased number of the first
three weeks” RBCT (adjusted OR:2.7, p<0.01). HsPDA
(adjusted OR:0.47, p:0.6), HGB1 (adjusted OR:0.33, p:0.33)
and surfactant treatment (adjusted OR:1.69, p:0.5) were not

found to be significant.

The utility of complete blood counts and indices to
estimate BPD was also evaluated by the data-mining

Figure 1.
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Figure 1. ROC curve (Receiver Operating Characteristic) in datamining processing demonstrating the performence
of the prediction model. Model included gestational week, invasive mechanically ventilation duration, RBCT(red blood

cell transfusion) during first three weeks, LOS (late onset sepsis), HB on PD3 (haemoglobin on postnatal day 3).
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DISCUSSION

Recent evidence suggests a relationship between
lower haemoglobin (HGB) levels with BPD. However, this
study evaluates the value of CBC indices and the RBCT
frequency in predicting BPD from a holistic perspective.
The main results suggest a significant relationship between
BPD with early haemoglobin levels and RBCT frequency.
Even one RBCT in the first three weeks was found to be
independently related with increased risk for moderate to

severe BPD.

As supported by other studies, the study
emphasises that early lower HGB level was mainly related
to moderate/severe BPD. Since haemoglobin F (HGBF) is
dominant in the early postnatal period, lower haemoglobin
means lower HGBF. Hellstrom W. et al. showed that lower
haemoglobin and HGBF were associated with an increase
in BPD frequency in the early postnatal period, supporting
our study12. Because HGBF's oxygen-holding capacity is
higher than adult haemoglobin A (HGBA1), HGBF is
expected to cause less fluctuation in the level of free oxygen
radicals in the blood. It is thought that since erythrocyte
suspensions used in the treatment include adult HGBA1
instead of HGBEF, it causes more fluctuations in free oxygen
and increases oxidative damage. Additionally, recurrent
rates of RBCT are associated with increasing non-
transferrin-bound iron overload, causing an impact on the
immune system, nitric oxide-induced vasoregulation, and

oxidative stress in vulnerable preterm babies (13).

Even though the accepted anaemia level of HGB is
lower than 135 g/L and the generally accepted required
transfusion limit level of HGB is lower than 120 g/L, this
study reveals that an HGB level lower than 155 g/L in PD3
is related to moderate/severe BPD with high sensitivity and
specificity. Duan Jun et al. found the same cut-off level in
PD3 for this morbidity (14). It is also known that delayed
umbilical cord clamping improves clinical outcomes of
preterm infants, at least via increasing blood volume and
HGB levels (15).

The median values of CBC-indices of PD1-3 were
similar to the previously defined values (16). Studies have

investigated the relationship between CBC-indices (RDW

and MPV are the most studied parameters) and
morbidities of prematurity. However, PDA, BPD, and ROP
were the most common morbidities studied in this manner,
and the literature on this issue needs to be more consistent

(5,17,18).

The retrospective design and small sample size are
the most critical limitations of this study. Delayed cord
clamping has been increasingly used at the moment of
birth, and the protocol of our obstetric clinic allows 30
seconds before clamping. Although it is used in routine
practice, the impact of delayed cord clamping on CBC
values and morbidities could not be analysed in the study

owing to retrospective design and insufficient data.

The most crucial difference between our study and
existing studies is that it comprehensively deals with the
effect of many CBC indices on BPD. Additionally, the data-
mining method evaluated the relationship between
different confounding data and their impact on the BPD.
Finally, the results indicated that early haemoglobin level
in. The first three PDs and frequency of RBCT in the first
weeks are promising parameters that would be a
substantial part of the scoring systems predicting the

morbidities of prematurity.
Conclusion

The study suggested that the lower erythrocyte
mass and the higher RBCT frequency are independent risk
factors for BPD development. Even though BPD is
multifactorial, and prematurity is still the most critical risk
factor, combining the early HGB level with other clinical
risk factors, including gestational age, birth weight,
prolonged invasive ventilation, and RBCT frequency may
serve as a helpful clinical score for predicting it. Further
prospective studies, including larger samples, are needed

to clarify these results.
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Hyponatremia: More than just an electrolyte for
COVID-19 patients

HIPONATREMI: COVID-19 HASTALARINDA ELEKTROLITTEN DAHA FAZLASI
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ABSTRACT

Aim: Hyponatremia is the most common electrolyte disturbance among
infections, especially with pneumonia. Here, we aimed to analyze the presence
of hyponatremia among COVID-19 patients along with its relation to the in-
hospital mortality.

Materials and methods: The patients were divided into two groups COVID-19
negative and positive and also with and without pneumonia. The association
between hyponatremia and in-hospital mortality from any cause was
evaluated with univariate and multivariate cox regression model.

Results: A total of 636 patients, a mean age of 50+ 18 years, 48 % of the female
with a median duration of hospitalization of 5.5 (IQR, 2,11) days were included.
Of those 553 (87%) were detected COVID-19 PCR positive and 298 (47%) of
those with pneumonia. The median serum sodium concentration was lower in
COVID-19 PCR positive patients [134 (IQR, 130,137) mEq/L] compared to
negatives [139 (IQR, 136, 140) mEq/L] (p<0.001). The median serum sodium
levels were significantly lower in patients with pneumonia [136 (IQR, 133.138)
mEq/L] than without pneumonia [139 (IQR, 137, 145) mEq/L] (p<0.001). All
deaths occurred in patients with pneumonia [(n=40 (13.4%)]. Hyponatremia
was significantly associated with in-hospital mortality on unadjusted (OR, 3.85,
95%CI: 1.73, 8.53, P<0.001) and adjusted [OR, 3.58, 95% CI: 1.58, 8.1, P=0.002]
Cox models.

Conclusion: Hyponatremia at admission is prevalent and an independent risk
factor for in-hospital mortality among COVID-19 patients particularly those
with pneumonia. It might be an important laboratory clue for these patients’
diagnosis and survivals.
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Metod: Hastalar COVID-19 PCR pozitif, negatif ve COVID-19 PCR pozitif
hastalar ise kendi iginde pnémoni olan ve olmayanlar olarak gruplara ayrildi.
Hiponatremi ve mortalite arasindaki iliski tek degiskenli ve ¢ok degiskenli
COX regresyon analizi ile incelendi.

Sonug: Ortalama yasi 50+ 18 yil olan 636 hasta calismaya dahil edildi.
Hastalarin % 48'i kadin ve ortanca hastanede yatis stireleri ise 5,5 (IQR, 2,11)
giindii. Hastalarin 553 (% 87) 'tinde COVID-19 PCR pozitif, ve pozitif
hastalarin 298'inde (%47) pnomoni saptandi. Ortanca serum sodyum
konsantrasyonu COVID-19 PCR pozitif [134 (IQR, 130,137) mEq/L]
hastalarda, negatif [139 (IQR, 136, 140) mEq/L] (p<0.001) olan hastalara gore
diisiik saptandi. COVID-19 PCR pozitif hasta grubu iginde pnomoni hasta
grubunda [136 (IQR, 133,138) mEq/L]serum sodyum konsantrasyonu
pnomoni olmayan[139 (IQR, 137, 145) mEq/L] (p<0.001) gruba gore
istatistiksel olarak anlamli diizeyde diisiik saptand: Tiim oliimler pnomoni
ile bagvuran hasta grubunda izlendi [(n=40 (%13.4)]. Hiponatremi hem tek
degiskenli (OR, 3.85, % 95 CI: 1.73, 8.53, P<0.001) hem de ¢ok degiskenli [OR,
3.58, 95%CI: 1.58, 8.1, P=0.002] Cox regresyon modelinde mortalite icin
bagimsiz bir risk faktorii oldugu goriildii.

Tartisma: Hastaneye basvuran COVID-19 PCR pozitif hastalarda ozellikle
pnomoni saptanan grupta hiponatremi sik goriilmekte ve mortalite icin
bagimsiz bir risk faktorii olarak izlenmektedir. Bu hasta grubunda
prognozun belirlenmesi agisindan hiponatremi 6nemli bir laboratuvar
parametresi olarak gorev yapabilir.

Anahtar Kelimeler: COVID-19, Hiponatremi, pnémoni, mortalite

Hyponatremia, defined as serum sodium
concentration below 135 mEq/L, is the most common type
of electrolyte imbalance in hospital settings (1).
Hyponatremia would extend with various clinical
manifestations, such as hypovolemic, euvolemic, and
hypervolemic conditions. This imbalance might occur as a
result of several conditions including endocrine and
nutritional abnormalities, cardiovascular disease, renal or

liver pathologies, and common infectious conditions (2).

In the general population, community-acquired
pneumonia associated with viral infections is the most
common condition presented with hyponatremia (3). The
main viral pathogens are influenza, parainfluenza viruses,
adenovirus, and respiratory syncytial virus. Previous
studies have reported that hyponatremia was
independently associated with the disease severity,
hospital duration, and mortality in viral agent-associated

pneumonia (4).

Since late 2019, 298.915.721 confirmed COVID-19
(Coronavirus disease-2019) cases and 5.469.303 deaths

related to SARS-COVID-19 have been reported worldwide.
Among those reports, hyponatremia has been detected in
patients who had longer in-hospital stays and also patients
who presented with pneumonia in different countries but

the pathogenetic interrelation is still inconclusive (5).

Here in this retrospective cohort, we aimed to
analyze the presence of hyponatremia among COVID-19
patients along with its relation to in-hospital mortality.
MATERIAL AND METHODS

Study Population

We have retrospectively obtained all baseline
clinical and laboratory variables from the patients who
were admitted and hospitalized to our pandemic clinic
with the suspicion of COVID-19 infection, between 24
March to 31 December 2020. The obtained variables as
follows: COVID-19 RNA polymerase chain reaction
(COVID-19 PCR) test results, age, gender, date of
admission, comorbidities such as diabetes, hypertension,
chronic  kidney disease, cardiovascular disease,

medications, serum sodium concentration (mEq/L), serum



creatinine (mg/dL), serum calcium ( mg/dL), phosphorus
(mg/dL), potassium (mEq/L), albumin (g/dL), total protein
(g/dL), fasting glucose (mg/dL), complete blood count, c-
reactive protein (mg/L), ferritin (ng/mL) and fibrinogen
(mg/dL) levels.

All patients were evaluated, diagnosed, and treated
according to the national COVID-19 guidelines reported by
the Ministry of Health. All admitted patients were divided
into two groups COVID-19 negative and positive and also
another group with pneumonia and without pneumonia
among covid-19 PCR positive patients. Pneumonia was
documented by high-resolution computed chest
tomography. Young patients aged less than 18 years old
and patients with moderate to advanced chronic kidney
disease (stage 3-4-5) were excluded from the analysis. All
demographic and laboratory data, hospital stay, and

outcomes were recorded from the patient's medical files.

Hyponatremia was defined as serum sodium
concentration below 135 mEq/L. Only baseline laboratory
results were included in the statistical analyses since the
effects of the treatments would conflict with the impact of

COVID-19 infection on electrolyte levels.

The study was approved by the Gazi University
Clinical Research Ethics Committee and also the Ministry
of Health Scientific Research Committee (number:2022-115
date: 07.12.2021)

Statistical Analysis

We performed all analyses using SPSS version 24
(IBM Corp., Armonk, N.Y., USA). A two-sided p-value
<0.05 value was considered significant. All values are
expressed as mean o SD or median with interquartile range
(IQR) depending on their distribution and categorical
variables as frequencies and proportions. Differences
between binary groups were assessed using either
parametric (Student t test) or nonparametric (Mann-
Whitney U test) tests for quantitative variables and Chi-
square tests for categorical variables. Group comparisons
were performed in two subgroups. The first was created as
COVID-19 PCR negative versus positive patients and the
second group as COVID-19 PCR positive patients with and

without pneumonia.
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The correlation between serum sodium level and
duration of hospitalization was assessed with spearman

correlation analysis.

The association between hyponatremia and in-
hospital mortality from any cause was evaluated using the
Kaplan-Meier method with a log-rank test as well as a
univariate and multivariate cox regression model. All other
admissions clinical and laboratory parameters were
included in both univariate and multivariate cox regression
The

multivariate cox model were a priori selected by 10 events

analysis. adjusted variables selected for the
per-variable rule to prevent over-fitting, hence multivariate
cox regression model was adjusted by age, gender, diabetes

mellitus, and coronary heart disease.
RESULTS

The variables of 636 patients with a mean age of 50+
18 years, 48 % of female, with a median duration of
hospitalization of 5.5 (IQR, 2,11) days were included in the
analyses. A total of 40 (6%) death occurred due to sepsis.
The demographical and laboratory characteristics were
depicted in Table 1.



Table 1: Demographic and laboratory characteristics of the whole study population
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N=636
Age ( years, mean+sd) 5018
Gender (n, %)
Female 304 (48%)
Male 332 (52%)
Comorbidities (n, %)
Diabetes Mellitus 153 (24 %)
Hypertension 132 (21 %)
Chronic Kidney Disease 52 (8%)
Coronary Hearth Disease 67 (11%)
Medicine (n, %)
ACE inh 56 (9%)
ARB 62 (10%)
Calcium Channel Blockers 65 (10%)
Furosemide 26 (4%)
Thiazide 51 (8%)
LABORATORY ANALYSIS
Glucose (mg/dL) 112 (97,135)
BUN (mg/dL) 14 (11, 19)
Creatinine(mg/dL) 0.8(0.6,1)
Sodium (mEq/L) 137+6
Potassium ( mEq/L) 4.1+0.5
Calcium (mg/dL) 9.3+0.6
Phosphorus (mg/dL) 3.4+0.8
Albumin (g/dL) 3.9+0.7
Total protein (g/dL) 6.9+0.7
Urine density 1013+64
Haemoglobin (g/dL) 13+2
WBC (uL) 13300 (12000, 14400)
Neutrophil (uL) 4370 (3230,6390)
Lymphocyte (uL) 1400 (920, 2000)
C-reactive protein (mg/L) 17 (3, 80)
Ferritin (ng/mL) 121 (34,331)
Fibrinogen (mg/dL) 399 (291, 524)
COVID PCR (N, %)
Negative 83 (13%)
Positive 553 (87%)
Covid pneumonia 298 (47%)
Exitus 40 (6 %)
Discharge from hospital 596 (94 %)
Duration of hospitalization ( days, median, min-max) 5.5(1,54)

ACE INH; Angiotensin-converting enzyme (ACE) inhibitors, ARB; Angiotensin-II receptor blockers,

BUN; Blood urea nitrogen, WBC; White Blood Cell



Among 636 patients 553 (87%) were detected
COVID-19 PCR positive and 298 (47%) of those were
diagnosed with viral pneumonia. The mean sodium
concentration was 13746 mE/L among the whole study
population. Diabetes mellitus was the most common
comorbidity with a percentage of 24 %, followed by
hypertension with a percentage of 21 %. Pneumonia was
present in 54% of 553 COVID-19 PCR-positive patients

(n=298). There was a statistically significant negative
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correlation between serum sodium levels and duration of
hospitalization (r spearman -0,372, p<0.001) among the
whole study population. A total of 40 (6%) deaths occurred

during follow-up.

The comparison of variables between COVID-19
PCR-positive and negative patients was summarized in
Table 2.

Table 2: The comparison of baseline parameters between COVID 19 positive versus negative patients

COVID 19 Positive COVID 19 Negative P Values

(n=553) (n=83)
Gender (n, %)
Female 274 (49,5%) 30 (36,1%)
Male 279 (50,5%) 53 (63,9%) 0.01
Age ( years, mean+sd) 50+18 51+17 0.63
Diabetes Mellitus (n, %) 140 (25%) 13 (16 %) 0,05
Coronary Heart Disease (n, %) 52 (9.4 %) 15 (18.2%) 0.02
Hypertension (n, %) 108 (20 %) 24 (29 %) 0.05
Chronic Kidney Disease (n, %) 45 (8%) 7 (8%) 0.83
Antihypertensive Medicine (n,%)
ACE inh 42 (8%) 14 (17%) 0.01
ARB 56 (10%) 6 (7%) 0.55
Thiazide 44 (8%) 7 (8%) 0.83
Furosemide 20 (4%) 6 (7 %) 0.13
Calcium channel blockers 56 (10%) 9 (11%) 0.84
Laboratory
Glucose (mg/dL) 111 (97,135) 114 (96, 137) 0.79
Bun (mg/dL) 14 (11,19) 14(11,19) 0.78
Creatinine (mg/dL) 0.80 (0.66, 0.99) 0.76 (0.63, 0.93) 0.17
Sodium (mEq/L) 134(130, 137) 139 (136, 140) <0.01
Potassium (mEq/L) 41(384.4) 40 (3.8,44) 0.61
Calcium (mg/dL) 9.3(8.9,9.7) 9.4(9.1,9.7) 0.20
Phosphorus (mg/dL) 3.3(2.9,3.8) 3.3(2.8,4.0) 0.85
Albumin (g/dL) 4.1 (3.6/4.5) 4.0 (3.54.4) 0.25
Total protein (g/dL) 7.0 (6.6,7.4) 6.9(6.5,7.4) 0.10
Urine density 1019(1009, 1023) 1018 (1010, 1026) 0.75
Haemoglobin (g/dL) 13 (12, 14) 13 (12,14) 071
WBC (uL) 6635 (5072, 8685) 9140 (6630, 12160) <0.01
LYMPHOCYTE (uL) 1375 (920, 1987) 1570 (1050, 2150) 0.24
C-reactive protein (mg/L) 48 (8,132) 15 (3,78) <0.01
Ferritin (ng/mL) 121 (33,329) 118 (37, 401) 0.67
Fibrinogen (mg/dL) 398 (290, 520) 418 (293, 640) 0.18
Exitus (n, %) 40 (7,2 %) - <0.01

ACE INH; Angiotensin-converting enzyme (ACE) inhibitors, ARB; Angiotensin-II receptor blockers,
BUN; Blood urea nitrogen, WBC; White Blood Cell



The comorbidities of diabetes mellitus, coronary
heart disease, and hypertension were more common in
positive patients compared to negatives (p=0.05, p=0.02,
p=0.05 respectively). There were no statistically significant
differences in serum creatinine, potassium, calcium,
phosphorus, albumin, total protein, urine density
hemoglobin, ferritin, and fibrinogen concentrations in
group comparisons (Table 2). The median WBC account
was statistically significantly lower (p<0.01) and the

median C-reactive protein level was higher (p<0.01) in
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COVID-19 PCR positive patients compared to the negatives
(p<0.01). The median serum sodium concentration was
statistically significantly lower in COVID-19 PCR positive
patients compared to negatives [134 (IQR, 130,137) mEq/L
in COVID-PCR positives versus 139 (IQR, 136, 140) mEq/L
negatives (p<0.001)]

We have created another group of patients with
and without pneumonia among COVID-19 PCR-positive

patients. All comparison analyses were depicted in Table 3.

Table 3: The comparison of baseline parameters among the Covid 19 patients with pneumonia versus without

neumonia
Patients with pneumonia Patients without Pneumonia P Values
(n=298) (n=255)
Gender (n, %)
Female 128 (43%) 146 (57%)
Male 170 (57%) 109 (43%) <0.01
Age ( years, meanzsd) 60+16 38+12 <0.01
Diabetes Mellitus (n, %) 127 (42%) 13 (5%) <0.001
Coronary Heart Disease (n, %) 44 (15%) 8 (3%) <0.001
Hypertension (n, %) 92 (31%) 16 (6%) <0.001
Chronic Kidney Disease (n, %) 36 (12%) 9 (4%) <0.001
Antihypertensive Medicine (n,%)
ACE inh 34 (11%) 8 (3%) <0.001
ARB 51 (17%) 5 (2%) <0.001
Thiazide 39 (13%) 5 (2%) <0.001
Furosemide 20 (7%) - <0.001
Calcium channel blockers 51 (17%) 5(2%)
Laboratory
Glucose (mg/dL) 120(104,157) 101 (91,116) <0.001
BUN (mg/dl) 17(13,23) 12 (10,15) <0.001
Creatinine (mg/dl) 09 (0.7, 1.1) 0.74(0.62,0.87) <0.001
Sodium (meq/L) 136 (133,138) 139 (137,145) <0.001
Potassium (meq/L) 4.0 (3.7,4.3) 4.1 (3.94.3) <0.001
Calcium (mg/dl) 9.0(8.7,9.3) 9.6 (94,9.9) <0.001
Phosphorus (mg/dl) 32(.73.7) 3.5(3.1,3.9) <0.001
Albumin (g/dl) 3.6 (3.3, 4.0) 4.5 (4.24.7) <0.001
Total protein (g/dl) 6.8(6.3,7.9) 7.3 (6.9,7.6) <0.001
Urine density 1020 (1012, 1028) 1014(1008,1020) <0.001
Haemoglobin (d/dl) 12.7 (11.3,13.9) 13.7 (12.8, 15.0) <0.001
WBC (uL) 5790 (4460,8225) 7195 (5785, 8820) <0.001
Lymphocyte (uL) 1000(690,1372) 1915 (1470,2417) <0.001
C-reactive protein (mg/L) 64 (20.3,115.7) 29 (1.7,5.4) <0.001
Ferritin (ng/mL) 257 (122,523) 33 (15,90) <0.001
Fibrinogen (mg/dL 496 (419,600) 292 (245, 342) <0.001
Exitus (n, %) 40 (13,4 %) - <0.001

ACE INH; Angiotensin-converting enzyme (ACE) inhibitors, ARB; Angiotensin-II receptor blockers, BUN; Blood urea

nitrogen, WBC; White Blood Cell



All comorbidities were more common in patients
with pneumonia. The patients with pneumonia were older
than those without pneumonia (60+16 vs 38+12, p<0.01).
The median creatinine concentration was statistically
significantly higher (p<0.01) and median serum sodium
levels were significantly lower in patients with pneumonia
compared to those without pneumonia [136 (IQR, 133.138)
mEq/L with pneumonia versus 139 (IQR, 137, 145) mEq/L

Hyponatremia in COVID-19 103

without pneumonia (p<0.001)]. All deaths occurred among
patients with pneumonia [(n=40 (13.4 %)].

When we analyze the baseline serum sodium
concentrations between COVID-19 positive with and
without pneumonia and COVID-19 negative patients, a
decrease was

sequential observed between group

comparisons (Figure 1).

Figure 1: The comparison of serum sodium concentrations of the study population

Serum Sodium Concentrations at Admission ( mEg/L)

COVID POSITIVE WITH PNEUMONIA ( n=298)

COVID POSITIVE WITHOUT PNEUMONIA (n=255)

COVID NEGATIVE (n=83)

134

As shown in Figure 2, there was a statistically
significant difference in hospital mortality between the
patients with normal serum sodium levels (Na> 135mEq/L)
and the patients with low serum sodium levels (Na<135
mEq/L) (p<0.001). At follow-up, a total of 40 (13.4 %)
patients died among COVID-PCR positive patients with

p<0.001

140

pneumonia whereas none without pneumonia group
(Table 3).



Hyponatremia in COVID-19 104

Figure 2: Kaplan Meier Survival Curve according to the patients' sodium status
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The results of univariate cox proportional hazard
model showed that having older age [unadjusted odds
ratio (OR): 1.03, 95% confidence interval (CI): 1.00, 1.06 , P
= 0.01], viral pneumonia [OR, 5.54 , 95%CI: 1.90, 15.5 ,
P<0.001], higher serum phosphorus levels [OR, 142 ,
95%ClI: 1.05, 1.92 , P=0.02] and having serum sodium levels
under 135mEq/L [OR, 3.85 , 95%CI: 1.73, 8.53 , P<0.001]
were statistically significantly associated with any cause of
in-hospital mortality (Table 4).
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Table 4: Factors associated with overall mortality among the whole study population (univariate and multivariate cox

regression analyses)

Univariate Multivariate*

Beta (95 %CI) P values Beta (95 %CI) P values
Gender (n, %, male) 0.77 /0.38, 1.56) 0.48 - -
Age ( years, mean+sd) 1.03 (1.00,1.06) 0.01 - -
Diabetes Mellitus (n, %) 1.51 (0.77,2.90) 0.22 - -
Coronary Heart Disease (n, %) 2.03 (0.97, 4.20) 0.06 - -
Hypertension (n, %) 1.29 (0.65, 2.58) 0.45 1.39 (0.65, 2.97) 0.38
Chronic Kidney Disease (n, %) 1.90(0.88, 4.12) 0.10 1.66 (0.76, 3.63) 0.19
Viral Pneumonia (n,%) 5.54 (1.90, 15.5) <0.001 5.95 (1.95, 18.1) 0.002
Antihypertensive Medicine (n,%)
ACE inh 0.74 (0.26, 2.10) 0.57 0.58 (0.20, 1.72) 0.33
ARB 0.71 (0.25,2.04) 0.53 0.60 (0.19, 1.88) 0.38
Thiazide 2.18 (0.82,5.77) 0.1 1.77 (0.63, 5.01) 0.27
Furosemide 0.62 (0.14,2.76) 0.53 0.47 (0.10, 2.07) 0.32
Calcium channel blockers 0.92 (0.41, 2.04) 0.85 0.77 (0.33, 1.79) 0.54
Laboratory
Glucose (mg/dL) 1.00(0.99,1.01) 0.61 0,99 (0,98, 1.00) 0.70
BUN (mg/dL) 1.01 (0.99,1.02) 0.11 1.0 (0.99,1.02) 0.38
Creatinine (mg/dL) 1.04 (0.90,1.21) 0.55 1.04 (0.88,1.23) 0.60
Sodium (mEq/L) 0.89 (0.82, 0.96) 0.004 0.90 (0.84, 0.97) 0.001
Potassium ( mEq/L) 1.27 (0.74, 2.18) 0.37 1.41 (077, 2.56) 0.25
Calcium (mg/dL) 1.02 (0.61,1.68) 0.93 0.96 (0.57, 1.6) 0.88
Phosphorus (mg/dL) 1.42 (1.05,1.92) 0.02 1.35 (0.99, 1.84) 0.05
Albumin (g/dL) 0.63 (0.40,1.01) 0.05 0.76 (10.45, 1.26) 0.29
Total protein (g/dL) 0.66 (0.40, 1.08) 0.10 0.73(0.44,1.24) 0.25
Urine density 0.99 (0.99, 1.00) 0.08 0.99 (0.99, 1.00) 0.28
Haemoglobin (d/dL) 0.86 (0.73, 1.01) 0.06 0.86 (0.72, 1.02) 0.09
WBC (uL) 1.00 (1.00, 1.00) 0.98 1.00 (1.00, 1.00) 0.28
Lymphocyte (uL) 1.00 (0.99, 1.00) 0.60 1.0 0.99, 1.00) 0.59
C-reactive protein (mg/L) 1.00(0.99,1.00) 0.21 1.00(0.59, 1.00) 0.39
Ferritin (ng/mL) 1.00 (1.00, 1.00) 0.89 1.00 (0.99, 1.00) 0.34
Fibrinogen (mg/dL 1.00 (0.99, 1.00) 0.68 1.00 (0.99, 1.00) 0.89
Hyponatremia (NA<135 mEq/L) 3.85 (1.73, 8,53) <0.001 3.58 (1.58, 8.1) 0.002

ACE INH; Angiotensin-converting enzyme (ACE) inhibitors, ARB; Angiotensin-II receptor blockers, BUN; Blood urea

nitrogen, WBC; White Blood Cell

*Adjusted by age, gender, diabetes mellitus, coronary heart disease

Coronary artery disease history was

also

associated with in-hospital mortality with marginal
statistical significance [OR, 1.90, 95%CI: 0.88, 4.12, P=0.06].

Although diabetes mellitus, hypertension, and chronic

kidney disease were found like risk factors for in-hospital
mortality, these associations did not reach statistical
significance (Table3). Both normal serum sodium levels
[OR, 0.89, 95%CI: 0.82, 0.96, P=0.004] and higher serum
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albumin levels [OR, 0.63, 95%CI: 0.40, 1.01 , P=0.05 ] were

protective with marginal statistical significance in
unadjusted cox analysis. Multivariable cox model adjusted
by age, gender, diabetes mellitus, and coronary heart
disease revealed that viral pneumonia [OR, 5,95, 95%CI:
1.95, 18.1, P=0.002] and serum sodium levels lower than 135
mEg/L [OR, 3.58, 95%CI: 1.58, 8.1, P=0.002 ] were
independently associated with in-hospital mortality (Table

4).
DISCUSSION

Our study aimed to evaluate the relationship
between hyponatremia and COVID-19 positivity along
with the presence of pneumonia and all-cause in-hospital
mortality in COVID-19 patients. Our goal was to enhance
the literature knowledge about the importance of sodium
disturbances regarding the prediction of worse outcomes in
this new but wide group of patients. Our results showed
that hyponatremia was more prevalent in COVID-19-
positive patients, especially with viral pneumonitis and

hyponatremia leads to a higher risk of death.

Addressing the electrolyte disturbances, one of the
showed that
hyponatremia is a frequent abnormality among COVID-19-

earliest reports from Agarwal et al

positive patients(6). Similar to this article, our study has
shown that hyponatremia was more common in patients
who had COVID-19 PCR positivity compared to the
negatives. This co-occurrence might be explained by
simply inadequate dietary intake or loss of fever or
diarrhea due to the infection by itself. However, other
possible mechanistic relations should be taken into account,
such as a possible direct renal tubular epithelial injury due
to the viral infection (7) or cytokine-induced impairment of
the kidney, which resulted in acute kidney injury and
dysfunction of the proximal tubule(8). However, our study
is not able to give any information about the cause-effect
relationship, since we only analyzed the baseline levels of
patients. But with this model, we have excluded the
possible effect of treatments for infection on electrolyte
levels. Taken all previous reports and our findings together
one can suggest that hyponatremia might be an important
clue for the diagnosis of COVID-19 infection (9)

Irrespective of the hyponatremia etiology, we have found
that it manifests more frequently in patients with viral
pneumonia. In one previous report, hyponatremia was
significantly associated with viral pneumonia due to the
COVID-19 infection (10). In another study from China, it
has been documented that among 1254 COVID-19 PCR-
positive patients, 9.9% of those had serum sodium levels
under 135 mEq/L and the presence of hyponatremia was
associated with older age, comorbidities, and pneumonia
(11). When we look back on our comparison analyses, all
patients with pneumonia were older and have more
comorbidities along with medication that might affect
electrolyte levels compared to those without pneumonia.
Despite all, our cohort is relatively younger than previous
reports even patients with viral pneumonitis and diuretic
usage is in a lesser degree which might exclude the possible
high-level impact of diuretic usage and also a metabolic
effect of being elder (12) on serum sodium concentration.
Although patients with pneumonia had both moderately
increased serum creatinine levels and mildly lower serum
albumin levels compared to those without pneumonia,
those levels were not predisposing for hypervolemic
hyponatremia of nephrotic or hepatic etiology. Another
potential explanation of hyponatremia in this group of
patients is cardiac dysfunction suggested as an increased
expression of angiotensin-converting enzyme-2 that acts as
a viral receptor for SARS-Cov-2 and cardiac diseases (11).
In one way the upregulation of ACEIl leads to
hyponatremia and in the other way, it increases the
intracellular virus transport which concomitantly results in
the progression of the primary disease along with
hyponatremia(13). In this present study, we were unable to
obtain detailed cardiac evaluation regarding any kind of
cardiac failure of the patients at admission which limits us
to concluding this possible association between
hyponatremia and cardiac hemodynamic disturbance.
Another cause of hyponatremia is the syndrome of
inappropriate antidiuretic hormone secretion (SIADH).

The COVID-19
comorbidities such as pneumonia, respiratory failure, and
stroke might contribute to SIADH(3). In our cohort,

hyponatremia was more profound in the patients with

numerous infection-induced

pneumonia, and urine-specific gravity was found higher

than in the patients without pneumonia which might be a



clue for SIADH. Since we did not collect the data on urine
osmolality or urine sodium excretion level at admission, it
restricts the clinical diagnosis of SIADH in our patients to

make a clear association.

Another finding in our study is that serum sodium
concentration was negatively correlated with in-hospital
stay. This finding is not unique, as several previous studies
have documented the relationship between hyponatremia
and longer duration of hospitalization in different clinical
settings (5). Severe pneumonia, need for mechanical
ventilation, and need for intensive care unit are more
frequent in hyponatremic patients which delays their
discharge from the hospital (14, 15).

The most important goal of this current study is to
evaluate the possible association between hyponatremia
and any cause of in-hospital mortality among COVID-19
patients. In this present study, a multivariable Cox
proportional hazards model identified several prognostic
markers for 50 -day in-hospital mortality. In univariate
analysis, older age, having coronary heart disease, having
pneumonia, higher serum phosphorus, lower serum
albumin levels, and hyponatremia were significantly
associated with any cause of in-hospital mortality.
Multivariable analysis adjusted by age, gender, diabetes,
and coronary heart disease, only pneumonia and
hyponatremia were independently associated with in-
hospital mortality. ~ Previously, Carvalho et al reported
that hyponatremia was significantly associated with a
longer duration of hospitalization, more need for artificial
ventilation, and death compared to normo-natremic
COVID-19 patients (16). Berni et al have also found a close
association between hyponatremia and in-hospital
mortality in a small group of patients (17). However, in
another prospective study, no significant relationships
were found between sodium disturbance and death (18). A
different study by Ruiz-Sanchez et al found that
hyponatremia was associated with longer hospital stay, but
not mortality, contrary, hypernatremia is independently
associated with mortality (10). In our study, we excluded
the patients who have serum sodium concentration over
145 mEq/L which are few in our cohort. This limits us to
conclude another important sodium disturbance in these

patients. Those results were similar to another report from
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Turkey which assessed sodium disturbances and poor
outcomes (19). Similar to our findings another research
from Turkey, Emektar et al reported that hyponatremia
was more common in pneumonia patients and strongly
associated with COVID-19 disease severity. However, this
study did not include mortality data (20).

The most significant limitation of our study is the
lack of urine output levels and osmolality and urine
sodium concentrations which restricts us to evaluate
etiology at least in clinical settings. Second, as we depicted
previously, we wanted to study only admission levels of
sodium to exclude the possible effect on therapies for
infection, however final electrolyte changes before
discharge or exitus would give us repetitive information
about how electrolyte dynamic changes affect poor
outcomes in this population. Despite all, to the best of our
knowledge, this is the third study from Turkey on this
topic, which distinguishes mortality analysis from previous
Turkish report by Emektar et al. Our results are also
different from another report by Akyil et al by establishing
the close association between hyponatremia and early in-

hospital mortality (19).
CONCLUSION

The COVID-19 pandemic and its effects on
metabolism are still under exploration and any kind of
effect of the virus would be served to the medical literature.
like a

abnormality among COVID-19 patients and is more

Hyponatremia seems frequent electrolyte
prevalent in those with pneumonia. It might be an
important laboratory clue for the diagnosis of these
patients. It is very important to establish and treat
hyponatremia, since its close association with worse
outcomes. Further researches have to be carried out to
explore its possible association with response to the

treatment, morbidity, in-hospital duration, and mortality.
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Amag: Sistemik vaskiiler degisikliklerin gortilebildigi hipotiroidizm, tiroid
hormonlarmin yetersiz salgilanmas: ile karakterize endokrin sistem
hastaligidir. Bu calismada primer hipotiroidisi olan hastalarin hipotiroid ve
otiroid donemlerinde retina ve koroid vaskiiler degisikliklerinin kantitatif
olarak optik koherens tomografi anjiografi (OKTA) ile incelenmesi amaclandi.

Gereg ve Yontemler: Asikar veya tedavi gerektiren subklinik hipotiroidisi olan
20 hastanin 40 gozii calismaya dahil edildi. Hastalar hipotiroid ve levotiroksin
tedavisi sonrasi otiroid déonemde OKTA ile degerlendirildi. OKTA cihaz ile
foveal avaskiiler zon (FAZ) ve koryokapillaris akim (KA) degerleri ile ytizeyel
kapiller pleksus (YKP), derin kapiller pleksus (DKP)ve radyal peripapiller
kapiller pleksus (RPKP) vaskiiler dansite verileri elde edildi.

Bulgular: YKP, DKP ve RPKP vaskiiler dansite degerlerinde hipotiroid ve
otiroid donemler arasinda istatistiksel olarak anlaml fark saptanmadi (tiimii
igin p>0,05). 1,2 ve 3 mm tarama paternleri kullanilarak yapilan KA
olgtimlerinde ise 6tiroid donemde hipotiroid déneme gore istatistiksel anlaml
artis goriildi (sirastyla p=0,037; p=0,035; p=0,021). 1 ve 2 mm KA degerleri
otiroid donemdeki sT4 diizeyleri ile pozitif korelasyon gosterirken (r=0,596; p<
0,001 ve r=0,402; p=0,012); 1 mm KA olctimleri ile hasta yasi ve otiroid
donemdeki TSH diizeyleri arasinda negatif korelasyon saptandi (r=-0,380; p=
0,016 ve r=-0,351; p=0,031).
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Metabolizma Hastaliklari, Tarkiye hastalarda olast vaskiiler etkilerin saptanmasmnda OKTA ile okiiler akimin
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ABSTRACT

Objective: Hypothyroidism, in which systemic vascular changes can be seen,
is an endocrine system disease characterized by insufficient secretion of
thyroid hormones. In this study, it was aimed to quantitatively investigate
retinal and choroidal vascular changes in patients with primary
hypothyroidism during the hypothyroid and euthyroid periods by optical
coherence tomography angiography (OCTA).

Materials and Methods: Forty eyes of 20 patients with overt or subclinical
hypothyroidism requiring treatment were included in the study. The patients
were evaluated with OCTA in the euthyroid period after hypothyroid and
levothyroxine treatment. Foveal avascular zone (FAZ) and choriocapillaris
flow (CF) values, superficial capillary plexus (SCP), deep capillary plexus
(DCP) and radial peripapillary capillary plexus (RPCP) vascular density data
were obtained with the OCTA device.

Results: There was no statistically significant difference between
hypothyroid and euthyroid periods in the vascular density values of SCP,
DCP and RPCP (p>0,05 for all). On the other hand, statistically significant
increases were observed in the euthyroid period compared to the
hypothyroid period in CF measurements made using 1,2 and 3 mm scanning
patterns (p=0.037; p=0.035; p=0.021 respectively). While 1 and 2 mm CF
values were positively correlated with fT4 levels in the euthyroid period
(r=0.596; p<0.001 and r=0.402; p=0.012); A negative correlation was found
between 1 mm CF measurements and patient age and TSH levels in the
euthyroid period (r=-0.380; p=0.016 and r=-0.351; p=0.031).

Conclusion: In this study, increased CF rate was found in the euthyroid
period compared to the hypothyroid period. It is thought that these changes
may be related to the systemic vascular changes that can be seen in
hypothyroidism, and the evaluation of ocular flow with OCTA is important
in detecting possible vascular effects in patients with hypothyroidism.

Keywords: Hypothyroidism, Choroid plexus, Optical coherence
tomography, Retinal vessels.

Insan viicudunda bircok sistemin normal
fonksiyonu ve metabolizmanin diizenlenmesinde goérev
alan tiroid hormonlarinin yetersiz salgilanmasiyla
karakterize olan hipotiroidi diinya ¢apinda yaygin goriilen
bir hastaliktir. Cogunlugunu primer hipotiroidizmin
olusturdugu bu klinik tablonun baslica nedenleri
otoimmiin tiroidit (Hashimoto hastaligr) ile iyot
eksikligidir ve tedavisinde levotiroksin (LT4) replasmani
uygulanmaktadir (1). Hipotiroidizm hastalik derecesine
gore asikar veya subklinik olarak goriilebilir ve bu iki
durum igin hastalik prevalanslar: sirasiyla %0,37 ve %3,8
olarak bildirilmistir (2). Soguga tahammiilsiizliik, kabizlik,
yorgunluk, kilo alimi, sa¢ dokiilmesi, kuru cilt ve geri
doéntisimlii  bilissel bozukluk gibi klinik belirtiler
hipotiroidizmde goriilebilmektedir (3). Kardiyak debi ve

kalp hizinda azalma ile sistemik vaskiiler direncte artma
hipotroidizmin vaskiiler sistem iizerine etkileri arasindadir
(4). Ayrica, hipotroidi tanili hastalarda ateroskleroz ve

artmus kardiyovaskiiler mortalite bildirilmistir (5).

Retina insan viicudunda vaskiiler sistemin non-
invaziv  olarak  gorilintiilenebildigi  ve  diyabet,
hipertansiyon gibi sistemik hastaliklarin  vaskiiler
etkilerinin saptanabildigi tek dokudur. Eritrosit hareketi
kontrastini tespit ederek ayni noktadan yaptigi dlctimler ile
kan akim hizin1 Olgebilen optik koherens tomografi
anjiyografi (OKTA), retina ve koroid vaskiiler yapisinin ve
perflizyonunun ayrintili olarak gériintiilenmesini saglayan
non-invaziv yeni bir tekniktir (6-8). Bu 6zelliginden dolay1
sistemik hastaliklarin vaskiiler yapilar iizerine etkisinin

saptanmasinda ve takibinde ©nemli bir goriintiileme



cihazidir (7). Literatiirde endokrinolojik hastaliklarda
retina ve koroidin OKTA ile goriintiilenmesine dayanan
calismalar daha ¢ok Graves hastaliginda (9,10) yapilmuis
birlikte

perfiizyonun degerlendirilmesi ile ilgili sirli sayida

olmakla hipotiroidi  hastalarinda  okiiler

¢alisma bulunmaktadir (11).

Bu ¢alismada ise ortada olan veya tedavi gerektiren
subklinik hipotiroidi hastalarinda okiiler vaskiiler sistem
hipotiroid ve 6tiroid dénemde OKTA ile incelenerek LT4
replasman tedavisinin vaskiiler sistem iizerine etkisinin

aragtirilmasi amaglanmigtir.
YONTEM

Bu calisma Ulucanlar Gazi Egitim ve Arastirma
Hastanesi ile Ankara Egitim ve Arastirma Hastanesi'nde
2020 ile 2022

yapilmistir. Calisma igin etik kurulundan onay alindi

tarihleri arasinda prospektif olarak

(Ankara Egitim ve Arastirma Hastanesi Etik kurulu,

93471371-514.10, 10/12/2020) ve Helsinki Bildirgesi
ilkelerine uyuldu. Calismaya katilan her hastadan
aydinlatilmis onam alindi.

Ankara  Egitim ve  Arastirma  Hastanesi
Endokrinoloji ve Metabolizma Klinigi poliklinigine
bagvuran agsikar veya tedavi gerektiren subklinik
hipotiroidisi olan hastalar ¢alismaya alindi. Asikar

hipotiroidizm TSH diizeylerinin referans araliginin {ist
sinirindan fazla olmasi (> 4,5 mIU/L) ve sT4 diizeyinin ise
referans araligmin alt sirinin  altinda olmas: ile
tanimlanirken; tedavi gerektiren subklinik hipotiroidizm
ise normal sT4 diizeyi varliginda serum TSH diizeyinin 10

mlU/L ve {izeri olmasi olarak belirlendi (12).

Tim hastalara OKTA o6l¢timleri 6ncesinde Snellen
eseli ile en iyi diizeltilmis gorme keskinligi (EIDGK) testi,
g0z ici basinci dl¢iimii, biyomikroskopi ile 6n segment ve
fundus muayenesini igeren detayli bir oftalmolojik
muayene yapildi. Hastalarin ayrica yas, cinsiyet, hipotiroid
ve otiroid onemlerdeki serum TSH ve sT4 diizeyleri ile tan

anindan 6tiroid doneme kadar gegen siireleri kaydedildi.

Calisma igin diglama kriterleri; okiiler cerrahi
1,50
diyoptriden yiiksek sferik veya silindirik kirma kusuru,

Oykiisii, herhangi bir okiiler hastalik varligy,

g6z aksiyel uzunlugu > 25 mm ile < 20 mm, goz i¢i basinci
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> 21 mmHg, EIDGK < 0,9, hipotiroidi disginda herhangi bir
sistemik hastalik varligi, malignite oykiisii, sistemik TA >
140/90 mmHg, hipotiroidizm semptom siiresi < 6 ay,

gebelik ile sigara ve alkol kullanimi olarak belirlendi.

Calisma kriterlerine uygun 20 hastanin 40 gozii
hipotiroid donemde ve LT4 replasman tedavisi sonrasi
otiroid donemde ayr1 ayr1 OKTA ile incelendi. OKTA
ol¢timleri hasta istirahati sonrasi diiirnal varyasyon etkisini
en aza indirmek amaci ile ayni saat araliginda (14:00-15:00)
yapildi. OKTA Oolgiimleri i¢gin XR Avanti AngioVue
(Optovue, Fremont, California, USA) (Version 2017.1.0.151)
cihazi kullanildi. Makula 6 x 6 mm goriintiiler alinarak
degerlendirildi. OKTA cihazimn yazilimi yiizeyel kapiller
pleksus (YKP) ve derin kapiller pleksus (DKP) vaskiiler
dansitelerini 6lgmek i¢in makula tizerine otomatik olarak
fovea merkezli 1, 3 ve 6 mm c¢apinda ¢ daire

yerlestirmektedir (Sekil 1).
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Sekil 1
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Foveal avaskiiler zon (sol-iist), yiizeyel kapiller pleksus (sag-iist), derin kapiller pleksus (sol-alt) ve koryokapillaris

(sag-alt) incelenmesine ait optik koherens tomografi anjiyografi makula analizi goriintiileri.

Foveal bolge 1 mm c¢apmndaki dairesel alan,
parafoveal bolge 3 mm capinda orta dairesel alan ve
perifoveal bolge ise 6 mm ¢apindaki dis dairesel alan olarak
tanimlanmaktadir. Vaskiiler dansite retina kapillerlerinin
izlendigi alanin yiizdesi olarak tarumlanmaktadir.
Vaskiiler dansite verileri tiim alan, superior-yari alan,
inferior-yart alan, fovea, parafovea ve perifovea olmak
lizere otomatik olarak hesaplanmaktadir. Ayrica, makula
analizi ile foveal avaskiiler zon (FAZ) alami, FAZ
asirkiilarite indeksi (Al) ve foveal dansite-300 (FD-300)
degerleri elde edildi (Sekil 1). Al, FAZ gevresinin FAZ ile

esit alana sahip bir dairenin gevresine orani olarak; FD-300

degeri ise FAZ'm 300 um igerisindeki damarsal yogunluk
ylizdesi olarak tanimlanmistir. Koryokapillaris akim (KA)
Ol¢timleri OKTA cihazinin akim analiz araciile 1,2 ve 3 mm

yaricapl daireler yerlestirilerek elde edildi (Sekil 1).

Makula analizi sonrasinda, tiim katilimcilara radyal
peripapiller kapiller pleksus (RPKP) vaskiiler dansite
degerini dl¢mek i¢in optik sinir basi tarama modu (4,5 x 4,5

mm alan) kullanilarak optik disk 6l¢iimleri yapild: (Sekil 2).
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Sekil 2
HD Angio Disc Scan Quality 9/10 Left/ OS
Ring Width (mm): 1.00
S0 EnFace | Thaness | Color Overiay | _ . Capillary Density & RNFL Thickness 4:30x4.50-Scan Size (mm)
3 Vg if el Density (%) |Section Thickness (um)| 3D Display
i 500 Wholelmage N/A
@ 486  Inside Disc N/A
| 519  Peripapillary 113 | g
528 - Superior-Hemi 110 “‘“‘;V-““J
E@BAd | 509 - Inferior-Hemi 115 | Quicue|
509 - Nasal Superior 87
439 - Nasal Inferior 88
5589  -Inferior Nasal 174 Play
e 57.1 - Inferior Tempo 141
" =
R | e roce s 482  -Tempo Infarlclr 57 |7 srowsnd
o 564 - Tempo Superior 7
& 5
@ rie 55.1 -Super!or Tempo 139 -
c 496  -Superior Nasal 150
4 ™ Show Lines
a8
Ugper -1LM
Offset{um)
s Grid-based Vessel Density (%)
525 63.5 585
Lower -NFL
Offset(um) 480 621 514
] 531 637 55.5

Print || Multi Scans View

| Comment

Optik koherens tomografi anjiyografi optik disk analiz modu ile elde edilen radyal peripapiller kapiller pleksus

goruntiisii.

Bu cihaz, RPKP vaskiiler yogunlugunu hesaplamak
i¢in 2 ve 4 mm capl iki optik disk merkezli daireyi (i¢ ve
dis) otomatik olarak yerlestirerek tiim goriintii, disk igi ve
peripapiller  alan  vaskiiler = dansite  dlglimlerini
hesaplamaktadir ($ekil 2). Peripapiller damar yogunlugu
bolgesi otomatik olarak iki esit yari alana (iist ve alt)
boliinebilmektedir. OKTA goriintii kalitesi 8/10"un altinda
olan veya artefakt saptanan hastalar calisma disinda

birakildi.
Istatiksel analiz

Hastalarin tiim verileri SPSS (Statistical Package for
Social Science) 22.0 siiriimii kullanilarak kaydedilmis ve
analiz edilmistir. Verilerin dagilimi Kolmogorov-Smirnov
testi kullanilarak degerlendirildi. Normal dagilim gosteren
degiskenler ortalamatstandart sapma, normal dagilim
gostermeyen (minimum-

degiskenler ise medyan

maksimum) olarak sunuldu. Hipotiroid ve &tiroid

donemde elde edilen Olglimlerin karsilagtirilmasinda
Wilcoxon testi kullanildi. Veriler arasindaki korolesyon
Spearman korelasyon testi kullanilarak saptandi. p<0,05

istatistiksel olarak anlamli kabul edildi.
BULGULAR

Calismaya 20 hipotiroid hastanin 40 gozii dahil
edildi. Hastalarin demografik ve klinik 6zellikleri Tablo

1’de sunulmustur.
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Tablo 1. Hastalarin demografik ve klinik 6zellikleri.

Hipotiroid dénem

(n=20)

TSH (mIU/L) 13,0 (8,8-149,0)
sT4 (ng/dl) 0,7 (0,2-1,3)
Yas (y1l) 33,9+11,2
Cinsiyet (n)

Kadin 16 (%80)

Erkek 4 (%20)
Otiroid déneme kadar gecen 7,4+2,5

siire (ay)

Otiroid dénem p
(n=20)
2,0(0,5-4,2) <0,001
1,3 (1,0-2,0) <0,001

TSH: Tiroid stimiile edici hormon, sT4: serbest tiroksin, SS: Standart sapma.

Normal dagilim gosteren veriler ortalama+SS olarak, normal dagilim gostermeyen veriler medyan (minimum-

maksimum) olarak sunuldu. Kategorik degiskenler n (yiizde) olarak verildi. Normal dagilim gostermeyen bagimli

gruplarin karsilastirilmasinda Wilcoxon testi kullanildi. p<0,05 istatistiksel olarak anlamli kabul edilmis ve istatistiksel

olarak anlamli degerler tabloda koyu renkle gosterilmistir.

subklinik

Olctimleri

Asgikar tedavi

hipotiroidisi

veya gerektiren
ilk OKTA

yapildiktan sonra baglanan LT4 replasman tedavisi

olan hastalarin

sonrasinda otiroid durumun saglanmasina kadar gegen
ortalama siire 7,4+2,5 (3,0-13,0) ay olarak hesapland1.
Baslangigta hastalarin TSH diizeyleri 13,0 (8,8-149,0) mIU/L
iken o6tiroid dénemde ise 2,0 (0,5-4,2) mU/L idi (p<0,001).

sT4 diizeyleri ise baslangicta 0,7 (0,2-1,3) ng/dl, &tiroid
donemde 1,3 (1,0-2,0) ng/dl saptand: (p<0,001).

Hastalarm hipotiroid ve 6tiroid donemlerde 6l¢iilen
RPKP vaskiiler dansite 6l¢iimlerinin karsilagtirilmasi Tablo
2’de 6zetlenmistir.

Tablo 2. Hastalarin hipotiroid ve o6tiroid donemlerde olgiilen radyal peripapiller kapiller pleksus dansite

Ol¢iimlerinin karsilagtirilmasi.

Hipotiroid dénem

Otiroid dénem

(n =40) (n =40) P
Tiim goriintii (%) 50,4 (46,9-55,6) 50,9 (45,7-54,7) 0,806
Disk i¢i (%) 51,9 (43,8-60,4) 51,0 (38,9-59,7) 0,874
Peripapiller alan (%) 53,7 (48,8-58,7) 52,9 (48,8-56,8) 0,801
Superior-yar1 alan (%) 53,7 (48,6-60,8) 53,5 (47,1-57,9) 0,615
Inferior—yarl alan (%) 53,0 (48,2-57,8) 52,8 (48,8-57,9) 0,461

Normal dagilim gostermeyen veriler medyan (minimum-maksimum) olarak sunuldu. Normal dagilim gostermeyen bagiml

gruplarmn karsilastirilmasinda Wilcoxon testi kullanildi. p<0,05 istatistiksel olarak anlamli1 kabul edilmistir.
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RPKP tiim goriintii, disk i¢i ve peripapiller alan Tablo 3’de hastalarin hipotiroid ve &tiroid
vaskiiler dansite degerleri igin hipotiroid ve o&tiroid doénemlerde elde edilen FAZ, YKP ve DKP vaskiiler dansite
donemler arasinda istatistiksel olarak anlamli fark ile KA Olgiimleri verilmistir.

saptanmadi (sirastyla p=0,806; p=0,874; p=0,801).

Tablo 3. Hastalarin hipotiroid ve 6tiroid donemlerinde elde edilen foveal avaskiiler zon, yiizeyel ve derin kapiller

pleksus vaskiiler dansite ile koryokapillaris akim &l¢iimlerinin karsilastirilmasi.

Hipotiroid dénem Otiroid dénem p
(n=40) (n=40)
FAZ
Alani (mm?) 0,24 (0,08-0,57) 0,24 (0,07-0,60) 0,276
Asirkiilarite indeksi 1,09 (1,05-1,57) 1,09 (1,06-1,29) 0,465
Foveal dansite-300 (%) 55,7 (47,3-62,4) 54,7 (45,7-64,1) 0,649
YKP vaskiiler dansite (%)

Tiim alan 50,8 (44,8-70,7) 51,3 (35,9-58,6) 0,546
Superior-yar1 alan 50,4 (42,1-70,7) 51,2 (34,0-58,4) 0,789
inferior-yarl alan 51,3 (45,1-70,6) 51,5 (37,8-58,8) 0,411

Fovea 21,0 (6,4-51,0) 22,1 (4,9-36,1) 0,969

Parafovea 54,7 (42,1-70,9) 55,1 (38,9-59,7) 0,874

Perifovea 51,1 (44,8-70,8) 52,0 (34,5-58,5) 0,298

DKP vaskiiler dansite (%)

Tim alan 52,4 (23,8-59,4) 54,2 (37,5-59,7) 0,267
Superior-yar: alan 52,8 (22,8-59,1) 54,7 (34,8-60,7) 0,165
inferior—yarl alan 52,7 (25,2-59,7) 54,0 (38,5-60,8) 0,488

Fovea 42,3 (15,4-55,1) 41,5 (19,5-53,4) 0,185

Parafovea 57,2 (21,0-62,2) 57,9 (48,7-63,9) 0,245

Perifovea 54,5 (25,9-61,6) 56,2 (36,0-62,2) 0,216

Koryokapillaris akimi (mm?)
1 mm 2,09 (1,88-2,37) 2,17 (1,96-2,32) 0,037
2 mm 8,71 (7,54-9,51) 8,80 (8,06-9,32) 0,035
3 mm 20,01 (16,65-21,47) 20,23 (18,75-21,29) 0,021

FAZ: Foveal avaskiiler zon, YKP: Yiizeyel kapiller pleksus, DKP: Derin kapiller pleksus.

Normal dagilim gostermeyen veriler medyan (minimum-maksimum) olarak sunuldu. Normal dagilim
gostermeyen bagimli gruplarin karsilastirilmasinda Wilcoxon testi kullanildi. P<0,05 istatistiksel olarak anlamli kabul
edilmis ve istatistiksel olarak anlamli degerler tabloda koyu renkle gosterilmistir



FAZ parametrelerinde (FAZ alani, Al, FD-300)
hipotiroid ve o&tiroid doénemler arasinda istatistiksel
anlamli fark saptanmadi (tiim parametreler icin p>0,05).
Benzer sekilde YKP ve DKP tiim goriintii, fovea, parafovea
ve perifovea vaskiiler dansite degerlerinde istatistiksel
anlamli fark bulunmadi (tiim parametreler igin p>0,05). 1, 2
ve 3 mm tarama paternleri kullanilarak yapilan KA
Ol¢timlerinde o6tiroid donemde hipotiroid doneme gore
istatistiksel anlamli artis saptandi (sirasiyla p=0,037;
p=0,035; p=0,021).

Korelasyon analizinde 1 mm KA &lgiimleri ile
hastalarn 6tiroid dénemdeki serum sT4 diizeyleri ile
pozitif korelasyon (r=0,596; p<0,001); serum TSH diizeyi
(r=-0,351; p=0,031) ve hasta yas1 ile negatif korelasyon (r=-
0,380; p=0,016) saptandi. 2 mm KA Olgiimleri ise sadece
hastalarin 6tiroid donemdeki sT4 diizeyleri ile istatistiksel
(r=0,402;
p=0,012). 3 mm KA o&lctimleri ile hasta yas1 ve otiroid

anlamli olarak pozitif korelasyon gosterdi

donemdeki serum TSH ve sT4 diizeyleriile anlamh
korelasyon bulunmadi (sirasiyla p=0,299; p=0,085; p=0,294).
Hastalarin 6tiroid doneme kadar gegen siireleriile 1,2 ve 3
mm KA olc¢limleri arasinda da anlamli korelasyon

saptanmadi (sirasiyla p=0,877; p=0,358; p=0,297).
TARTISMA

Bu calismada herhangi bir goz hastalig1 olmayan
asikar veya tedavi gerektiren subklinik hipotiroidisi olan
hastalarda retinal vaskiiler sistem ve KA hipotiroid ve
otiroid donemlerde OKTA ile degerlendirilmis ve KA’da

otiroid dénemde hipotiroid déneme gore artis izlenmistir.

Tiroid hormonlar1 kardiyovaskiiler sisteminin

normal fonksiyonunda o©nemli bir rol aldigindan
hipotiroidizm bradikardi ve ateroskleroz gibi gesitli
kardiyak ve vaskiiler problemlere yol agabilmektedir (4).
oksit

diismesiyle kalp debisinde azalma ve bunun sonucu olarak

Hipotiroidide endotelyal nitrik seviyesinin

da sistemik vaskiiler direngte artis meydana gelebilir. Beta

adrenarjik sistemi diizenleyen tiroid hormonlarmnin

seviyesinde azalma ise bradikardi ile sonuglanmaktadir.
Ayrica, renin karacigerde triiyodotironin (T3) uyarisi ile
sentezlendigi i¢in hipotiroidizm renin seviylerinde
azalmaya yol agarak diyastolik hipertansiyona sebep

olabilmektedir. Bunlara ek olarak tiroid hormonlarimn
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anjiogenez {izerinde de etkili oldugu bildirilmistir (4- 5).
Hipotiroidi gibi sistemik vaskiiler etkilenme goriilebilen
hastaliklarin okiiler vaskiiler sistem tizerine etkilerini
OKTA yontemiyle daha

literatiirde bildirilmistir. Bu ¢alismalarda retinal vaskiiler

gosteren  ¢alismalar once

degisikliklerin ~ goriintiilenmesinin ~ bu  hastaliklarin
sistemik vaskiiler etkilerinin saptanmasinda &nemli rol

oynayabilecegi diistintilmiistiir (7, 13, 14).

Literatiirde  hipotiroid = hastalarn  retina

perflizyonunu  inceleyen  yeterli sayida calisma
bulunmamaktadir. Yildiz ve ark. (11) daha once tedavi
almamus asikar hipotiroidisi olan 24 hastanin 48 gozii ile 28
saglikli kontroliin 56 goziinti OKTA ile incelemislerdir. Bu
calismada DKP fovea vaskiiler dansitesi i¢in anlamli fark
bulunmazken; hipotiroidi grubunda tiim goriintii,
parafovea ve perifovea vaskiiler dansite degerleri kontrol
grubuna gore anlamli olarak daha diisiik saptanmustir.
YKP incelendiginde ise tiim goriintii, fovea ve perifovea
vaskiiler dansiteleri arasinda anlaml fark saptanmazken;
parafovea vaskiiler dansitesi hasta grubunda anlaml
olarak daha yiiksek saptanmigtir. Yazarlar sonuglarini
goziin arka segment dolasimmin hipotiroidizmde
goriilebilen sistemik vaskiiler degisikliklerin gostergesi
olarak yorumlamiglardir. DKP’deki perfiizyon azalmasimnin
hipotiroidide meydana gelen kalp debisindeki azalma
sonucu; YKP’deki perfiizyon artisinin ise hipoperfiizyona
bir cevap olarak i¢ retinada vazodilator mekanizmanin
indiiklenmesi ile meydana geldigini savunmuslardir.
Ayrica tedavi sonrast makiiler perfiizyon verilerinin bu
calismada yer almamasi ¢alismanin énemli bir limitasyonu
olarak bildirilmistir (11). Calismamizda ise ayn1 hastalarda
hipotiroid ve 6tiroid dénemde veriler elde edilmis olup
katiimeilardan kaynaklanabilecek yapisal ve sistemik
farkliliklar elimine edilmistir. Calismamizda hipotiroid ve
Stiroid donemlerde OKTA ile elde edilen FAZ alani, Al
FD-300 ile YKP ve DKP vaskiiler dansite dl¢iimleri arasinda
Fakat, tum

katiimailarin hipotiroidizm semptom siiresi alt1 aydan

istatistiksel anlamli fark bulunmamuistir.

daha kisa olmasi ve otiroid donem saglandiktan sonra

erken donemde oOlgiimlerin yapilmasi ge¢ donemde ortaya

cikabilecek makuladaki kronik degisikliklerin
saptanamamasma neden olmus olabilir.  Ayrica,
calismamizdaki  hastalarin  hipotiroid ve  &tiroid



donemlerindeki makula perfiizyonlar1 arasinda fark
saptanmamasi ¢alismamizin hem asikar hipotiroidi hem de
subklinik  hipotiroidi hastalarin1  igermesine bagh
olabilecegi diisiiniilmektedir. Diyabet ve hipertansiyon
gibi sistemik vaskiiler etkileri olan hastaliklarin retinal
vaskiiler sistem {izerine etkilerinin hastalik siiresi ile iligkili

olmasi goriistimiizii destekler niteliktedir (15, 16).

Retinal vaskiiler degisikliklerin aksine koroid
kalinhiginda ve akiminda sistemik vaskiiler sistem ile
iliskili olarak akut etkiler goriilebilmektedir (17). Ayrica
koroid kan akiminin ve kalinhgmin kardiyovaskiiler
hastaliklar ile iligkili olabilecegi diisiiniilmektedir (18).
Calismamizda OKTA cihazinin 1, 2 ve 3 mm tarama
paternleri kullanilarak elde edilen tiim KA ol¢iimlerinin
otiroid donemde hipotiroid doneme gore istatistiksel
olarak anlaml artis gosterdigi saptanmistir. Ayrica, 1 ve 2
mm KA ol¢timleri ile hastalarin 6tiroid donemdeki serum
sT4 diizeyleri ile pozitif korelasyon saptanirken; 1 mm KA
oOlctimleri ile hasta yas1 ve 6tiroid donemdeki serum TSH
diizeyleri ile negatif korelasyon goriilmiistiir. Tedavi
sonrast KA degerlerinin artis gostermesinin hipotiroid
doénemde kalp debisinde ve kalp hizinda azalma ile
sistemik vaskiiler direncin artmasi sonucu KA azalmaya
neden olabilecegi diisliniilmektedir. Hastalarin otiroid
donemdeki KA o6lglimlerinin sT4 diizeyleri ile pozitif, TSH
diizeyleri ile negatif korelasyon gostermesi de bu
diistincemizi desteklemektedir. Ayrica, calismamizdaki
hasta yas1 ile KA arasinda goriilen ters korelasyon literatiir

ile uyumludur (19, 20).

Retinal ve koroidal vaskiiler akimmn azalmasi
bir¢ok retinal hastalifin patogenezinde o6nemli bir rol
oynamaktadir. Diyabet ve hipertansiyonda okiiler
perflizyonun azalmasi ile meydana gelen retinal iskemi
sonucu  hastalarin  gorme  keskinliginde azalma
olabilmektedir. KA’da azalma sonucu gelisen koroid
iskemisi yasa bagli makula dejenerasyonun gelismesinde
(21).

gelisiminde optik disk vaskiilarizasyonu kritik bir 6neme

o6nemli bir rol oynamaktadir Ayrica, glokom
sahiptir ve azalmis optik disk kan akimi glokom
progresyonu ile iligskilendirilmistir. Anemi ve diyabet gibi
sistemik hastaliklarda optik disk kan akiminin azaldigi
saptanmis olup bunun glokom progresyonu igin bir risk

faktorii olabilecegi diisiiniilmektedir (7, 22). Calismamizda
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ise hipotiroid ve 6tiroid donem karsilastirildiginda YKP,
DKP ve RPKP vaskiiler dansite degerlerinde istatistiksel
anlaml fark saptanmazken, KA’da 6tiroid dénemde artmais
degerler elde edilmistir. Sonuglarimiz hipotiroidizmin akut
dénemde retinal  kapillerlerde etkisinin
fakat KA'min

donemde koroid tabakasindan difiizyon ile beslenen dis

belirgin
olmayabilecegini azalmasinin  kronik
retinal katmanlarda hasara neden olabilecegi ve bazi retinal
hastaliklarda serum tiroid hormon diizeylerinin hastalik
progresyonunda etkili olabilecegi 6n goriilmektedir (23,
24).

Literatiir ~taramas: ¢alismamizin  hipotiroid
hastalarda LT4 replasmani Oncesi ve sonrasi retinal ve
koroidal vaskiiler degisiklikleri inceleyen ilk c¢alisma
OKTA

kullanilmis ve tiim veriler cihaz tarafindan otomatik ve

oldugunu gostermektedir. Calismada cihaz1
kantitatif olarak verilmistir. Ayrica, tiim sistemik ve okiiler
hastaliklar diglandigr icin sonuglarimizin hipotiroidizm
tedavisinin etkilerini daha dogru sekilde gosterdigi
distiniilmektedir. Bununla birlikte bu diglama kriterleri
¢alismamiza dahil edilebilen katiimcr sayisinin sinirh
sayida kalmasina yol agmistir. Sonuglarimiz koroid akimi
hakkinda daha detayli bilgi verebilen koroid kalinlig:
Olgimiinii igermemektedir. Ayrica; yeni tani almig
hastalarmn ¢alismaya dahil edilmesi, LT4 tedavisiyle 6tiroid
durumun saglanmasi sonrasinda hastalarda sadece erken
dénemde OKTA o6l¢iimlerinin yapilmasi gibi nedenlerle
sonuglarimizin hipotiroidizmin kronik dénem etkilerini
yansitmakta smurli kaldigi diistintilmektedir. Bundan
dolay1 hipotiroidi hastalarinda LT4 replasman tedavisi
sonrasi daha uzun periyotta ve daha genis popiilasyon

kullanilarak yapilacak ¢alismalara ihtiya¢ bulunmaktadir.

Sonug olarak; bildigimiz kadar1 ile bu g¢alisma
ile LT4

replasman tedavisi sonrasinda &tiroid dénemde retinal

hipotiroidi hastalarnda hipotiroid doénem
vaskiiler sistemin ve koryokapillarisin OKTA yontemi ile
karsilagtirildigr ilk ¢alismadir. Calismamizin sonuglari
asikar ve tedavi gerektiren subklinik hipotiroidi
hastalarinda hipotiroid ve o&tiroid doénemleri arasinda
retinal vaskiiler sistemde degisiklik olmadigini fakat
KA’da ise 6tiroid dénemde hipotiroid doneme gore 6nemli
olglide artis oldugunu ve bu artisin serum sT4 ve TSH

diizeyleri ile korele oldugunu gostermektedir. Dolayisiyla,
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hipotiroid hastalarda OKTA ile retinal vaskiiler sistemin
goriintiilenmesinin  hipotiroidinin ~ sistemik  vaskiiler
etkilerini saptamada ve takibinde Onemli bir ydntem

olacag: diisiiniilmektedir.
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ABSTRACT

Introduction and methods: Improvements in both perinatal and neonatal
healthcare have contributed to increased survivability of premature babies.
Depending on the development level of countries and units, some of the morbidity
rates may increase, while others may decrease. In this retrospective cross-sectional
study, the mortality and morbidity results of very low birth weight (VLBW)
infants were evaluated by comparing the outcomes of the babies in our earlier
research and the data of developed countries.

Results: A total of 203 newborns were enrolled in the final group. The average
weight at birth of these babies was 976+308g, and the average gestational age was
27.8+2.5 weeks. The proportion of babies at or above 28 weeks gestational age was
significantly lower than the first group containing 173 infants. Regarding major
morbidities, the incidence of bronchopulmonary dysplasia (moderate to severe)
and necrotizing enterocolitis (> Stage 2) was greater in the final group. However,
the incidence of retinopathy of prematurity (> grade 2), intraventricular
hemorrhage (> grade 2), and periventricular leukomalacia were similar among the
two groups. While survival rates were found to be similar, the survival rate
without major morbidity was significantly lower in the last group.

Conclusion: While the survival rates remained unchanged despite the
observation of smaller babies in terms of weight at birth and gestational age in the
last period when mortality and morbidity data were compared with developed
countries, the study demonstrated a need for improvement in mortality rates,
especially in small gestational weeks. However, the major morbidity rates were
generally encouraging.

Keywords: morbidity, VLBW, mortality

oz

Gere¢ ve Yontem: Perinatal ve neonatal bakimdaki gelismeler sayesinde
prematiire bebeklerin yasama oranlari artmistir. Ulkelerin ve birimlerin
gelismislik diizeyine bagl olarak bazi morbidite oranlar1 artabilir, bazilarinda ise
azalabilir. Bu retrospektif kesitsel ¢alismada; ¢ok diisiik dogum agirlikli (CDDA)
bebeklerin morbidite ve mortalite sonuglart 6nceki calismamizdaki bebeklerin
sonuclari ile gelismis tilke verileri karsilastirilarak degerlendirildi.
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Bulgular: Son gruba 203 bebek dahil edildi. Bu bebeklerin ortalama dogum
agirliklar: 976+308 gr ve ortalama gebelik haftalar: 27,842,5 hafta idi. Gebelik
yast 28 hafta ve tizerinde olan bebeklerin orani, 173 bebek iceren ilk gruba
gore anlamli derecede diisiiktii. Major morbiditelerle ilgili olarak,
bronkopulmoner displazi (orta ila siddetli) ve nekrotizan enterokolit (>evre
2) oranlar1 son grupta anlamli olarak daha ytiksekti; prematiire retinopatisi
(>derece 2), intraventrikiiler kanama (>derece 2) ve periventrikiiler
lokomalazi oranlar1 da iki grup arasinda benzerdi. Sagkalim oranlar1 benzer
bulunurken, major morbidite olmaksizin sagkalim orani son grupta anlaml
olarak daha diistiktii.

Sonug: Mortalite ve morbidite verileri gelismis tilkelerle karsilastirildiginda
son donemde dogum agirlig1 ve gebelik yas1 acisindan daha kiiciik bebeklerin
goriilmesine ragmen sagkalim oranlari degismedi. Calisma, ozellikle kiiciik
gebelik haftalarinda oliim oranlarinda iyilesmeye ihtiya¢ oldugunu
gosterirken, major morbidite oranlar: genellikle cesaret vericiydi.

Anahtar Kelimeler: Morbidite, mortalite, cok diisik dogum agirlig,

yenidogan

Concurrent with the positive developments in the
field of perinatal and neonatal healthcare in the world and
in our country, the survival rate of high-risk newborns has
increased, but the rate of morbidity and chronic diseases in
these babies has also increased (1, 2). Perinatal risk factors
and problems encountered in the neonatal period pave the
way for the formation of neurodevelopmental problems in
the future. For this reason, the primary objective of neonatal
intensive care units is preventing morbidities that may

occur or managing them with minimal sequelae (3).

Continuous monitoring of the mortality and
morbidity rates and the factors affecting them, and
reviewing clinical practices accordingly by comparing
them with the data of developed countries/units, will
positively affect the outcomes of very low birth weight
(VLBW) infants.

MATERIALS AND METHOD

This retrospective cross-sectional study utilized
information from specific records of very low birth weight
(VLBW) infants born at Dokuz Eylul University Hospital
between 01.01.2014 and 31.12.2018. Following this, we
compared the results with our previous study conducted
between 01.01.1996-31.12.2000. Data

mortality, and potential risk factors of the infants were

on morbidity,

prospectively recorded and archived using relevant forms

in the unit. Infants who were referred to another center

before completing the follow-up for any reason or those
with major congenital anomalies were excluded from the

study. The research obtained ethics committee approval.

The weight at birth, head circumference, and height
percentiles of the patients according to their gestational age
were evaluated based on the Intergrowth-21 birth body
curve standards routinely used in the clinic4. Extra-uterine
growth retardation (EUGR) was defined as having a weight
below the 10th percentile at the time of discharge ( 5, 6).

The Turkish Neonatology Society Diagnostic and

Treatment Guidelines, aligned with international

definitions, were followed for the diagnosis and
monitoring of respiratory distress syndrome (RDS),
(NEC),

leukomalacia (PVL), intraventricular hemorrhage (IVH),

necrotizing enterocolitis periventricular
bronchopulmonary dysplasia (BPD), early and late
neonatal sepsis, and retinopathy of prematurity (ROP),
which were considered as morbidities (7-11). The ICROP
staging for ROP, Papile staging for IVH, De Vries staging
for PVL and Modified Bell Scoring system for NEC were
used (7, 12, 13).

Positive pressure ventilation in the delivery room or
the application of the next steps were defined as

resuscitation.
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Data analysis was performed using SPSS 18.0 (SPSS
Inc., published in 2009. PASW Statistics for Windows,
Version 18.0. Chicago: SPSS Inc.). Categorical variables
were presented as frequencies and percentages, and cross-
tabulations were wused for variable comparisons.
Independent groups were compared using Chi-square and
Fisher's Exact test methods. Normality analysis was
conducted for comparisons, and parametric methods were

preferred if appropriate, while non-parametric methods

were preferred if not. In all statistical comparative tests, the
significance level was set at a: 0.05, tested in both
directions. A difference among groups was considered

statistically significant if the "p" value was below 0.05..
RESULTS

In our study, 203 cases were included in the last
group, and detailed demographic and clinical features of

the cases are summarized in Table 1.



Morbidity and Mortality Comparison of Very Low Birth Weight Infants Over 15 Yearsl126

Table 1. Demographic and clinical characteristics of patients

Properties Average + SD or n (%)
Gestational age (weeks)* 27.8+2.5
Apgar score 1t / 5t min® 5+24/7+1.7
Cesarean delivery 169 (83%)
Gender (girl) 109 (53.6%)
Resuscitation 99 (48.8%)
Intrauterine growth

- Birth weight (g)* 976 + 308

- Birth weight percentilex 3744293

- Birth weight by gestational week

0  SGA (percentile <10) 51/203 (25.1)
0 AGA (percentile 10-90) 144/203 (70.9)

Surfactant therapy

- Non-recipients 80 (%39.4)

- Those receiving a single dose 40 (%19.7)

- Those receiving multiple doses 69 (%34)
Ventilation support

- Non-invasive mechanical ventilation 167 (82.3%)

- Invasive mechanical ventilation 142 (70%)

- Not receiving 36 (17.7%)
Duration of ventilation and oxygen treatments (days)

- Non-invasive ventilation*« 18.4£13.3

- Invasive mechanical ventilation*« 16.7 +15.7

- Total oxygen*« 30.4+27.3
Postnatal steroid treatment 25 (12%)
Total parenteral nutrition time (days)** 22.7+154
Extrauterine growth retardation

- Weight at discharge (gr)*« 2245 + 385

- EUGR rate* 60 (38.7%)
Length of hospitalization (days)*« 53.4+24.3
RDS (at least one dose of surfactant) 109/203 (53.7)
PDA (hemodynamically significant) 60/195 (30.7)
IVH 47/193 (24.4)

- Gradel 26/193 (13.4)

- Grade2 10/193 (5.2)

- Grade3 &4 11/193 (5.6)
Early neonatal sepsis 14/203 (6.8)
Late neonatal sepsis 71/179 (39.6)
NEC 32/203 (15.8)

- Stagel 22/203 (10.8)

- Stage2 4/203 (1.9)

- Stage3 6/203 (2.9)
PVL (Cystic) 11/193 (5.6)
BPD 54/155 (34.8)

- Mild 22/155 (14.1)

- Moderate 7/155 (4.5)

- Severe 25/155 (16.1)
ROP 38/162 (23.5)

- Without treatment 33/162 (20.4)

- With treatment 5/162 (3.1)
Mortality 48/203 (26.3)

*Excluding those resulting in mortality, aaverage + SD value
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The data were compared with the data of the
published study conducted in our unit between 1996 and
2000, which included 173 VLBW infants (14). The patients
in the study conducted between 1996-2000 were defined as
the "First Group" and the patients in the current study

conducted between 2014-2018 were defined as the "Last
Group".

When demographic and clinical features were

compared between the two groups (Table 2).

Table2. Demographic and clinical characteristics of the two groups

First group (%) Last group (%) p value
22-27 gestational weeks 17.4 46,7 p<0.05
> 28 gestational weeks 82,6 53,2 p<0.05
Gestational age (weeks)* 29.8+2.7 27.8+25 p<0.05
Birth weight (grams)* 1218 + 248 976 + 308 p<0.05
Small for gestational age infants 15 25.1 p<0.05
Antenatal steroid treatment rate 19 69 p<0.05
Multiple births 23 28 p=0.15
Caesarian section births 77 83 p=0.12
Intubation in the delivery room 24 44 p<0.05
1st minute Apgar score <6 45 46.7 p=0.75
5% minute Apgar score <6 10 30 p<0.05
Gender (girl) 49 53 p=0.31
Respiratory distress syndrome 36 53.7 p<0.05
Invasive ventilation support 54 70 p<0.05
Surfaktan treatment 36 53.7 p<0.05
Length of stay on ventilator (days)* 8.5+ 16.4 16.7 +15.7 p<0.05
Air leakage syndrome 5 11.3 p<0.05
Total parenteral nutrition time (days)* 19.3+19.2 22.7+15.4 p=0.05
Growth retardation at discharge 22.5 38.7 p=0.12
Length of hospital stay (days)*
- In the deceased cases 18.9+30.3 9.9+15.5 p=0.08
- Inthe survivors 39.9+20.4 53.4+24.3 p<0.05
Overall survival 82 76.4 p=025
Major morbidity-free survival 91 76.2 p<0.05

*Average + SD values

The ratio of antenatal steroid administration,
average weight at birth, and gestational age, the rate of
small for gestational age (SGA) infant births, the ratio of
intubated babies in the delivery room, and the rate of babies
with Apgar score <6 at the 5th minute were significantly
higher in the last group. The ratio of babies younger than
28 weeks was significantly higher in the last group, while
the ratio of babies 28 weeks and older was significantly

higher in the first group. The rate of multiple births,

cesarean delivery, infants with Apgar score <6 at the 1st
minute, and gender distribution were similar between the

two groups.

In the last group, the number of patients
diagnosed with respiratory distress syndrome (RDS),
receiving surfactant and ventilator support, was higher.
The duration of ventilator support and hospitalization was
longer in living patients, and air leakage was observed

more frequently. Total parenteral nutrition time and the
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rate of growth retardation at discharge were similar
between the two groups. In terms of major morbidities, the
rates of bronchopulmonary dysplasia (BPD) (moderate to
severe) and necrotizing enterocolitis (NEC) (>stage 2) were
significantly higher in the last group, whereas the rates of
(ROP) (>grade 2),

retinopathy of  prematurity

Table 3. Comparison of mortality and major morbidity data

intraventricular hemorrhage (IVH) (>grade 2), and
periventricular leukomalacia (PVL) (cystic) were similar
between the two groups (Table 3). Although the survival
rates were similar, the survival rate without major
morbidity was significantly lower in the last group (Table
2).

First group (%) Last group (%) Data of similar studies (%) p value*
References (14) (&) (15) (16) (18)
Mortality 18 23.6 22 14.1 12.5 18 p=0.25
Major Morbidities
BPD (moderate-severe) 2 20.6 23.7 27.7 26.3 41 p<0.05
NEC (>stage 2) 0 4.8 9.1 4.9 5.3 11 p<0.05
ROP (>grade 2) 0.6 2.4 11.1 10.2 6.8 16 p=02
IVH (>grade 2) 9 5.6 5.4 6.5 6.1 16 p=0.31
PVL 9 5.6 3 2.7 p=031
Early neonatal sepsis - 6.8 2.0 1.7 2 -
Late neonatal sepsis - 39.6 424 21 15 36 -

*: First and last group comparison results

DISCUSSION

Advances in antenatal, perinatal and neonatal
healthcare over the years have led to significant
improvements in the outcomes of VLBW infants. These
changes are revealed intermittently through national and
international databases with different studies. In addition,
it is very important for clinics to periodically monitor their
own results locally and to audit and compare them with
international standards (15, 16). This data is essential for
neonatologists, perinatologists and families when taking
quality improvement steps, exchanging information and

making important decisions.

In the present study, there was no noteworthy
difference in mortality rates among the two groups. This
rate was 18% in the first group and 23.6% in the last group.
At first glance, this result, which may be interpreted as no
significant change or even a decrease in survival despite the
recent developments in neonatal intensive care, provides
contrary information when the demographic characteristics
of the two groups were analyzed in detail. The most
important demographic differences between the two

groups are average of weight at birth and gestational age,

which are the main predicators of mortality and morbidity.
Infants in the last group had significantly lower mean birth
weight and gestational age than those in the first group.
Mortality reported in the data of the Turkish Neonatology
Society in the same year, in the South American Neonatal
Study Group (NEOCOSUR) and the American National
Institute of Child Health and Human Developmental-
Neonatal Network-(NIH) rates were similar to our recent
data (Table 3) (3, 17, 18). Vermont Oxford Network (VON)

mortality ratio was lower than our results (15, 16).

When the infants among the two groups were
compared in respect of additional clinical features in our
clinic, it was confirmed that more risky babies were
observed in the last group. Although most of these risks
were associated with low birth weight and gestational age,
the higher SGA rates in the last group might be related to
the use of different standards. In the first group, the
percentiles of the patients were calculated according to the
Lubchenco curve, while in the last group they were
evaluated according to the Intergrowth-21 curves. In the
study comparing the two methods, 24% of infants who
were considered SGA according to Intergrowth-21

standards were evaluated as having a birth weight
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appropriate for gestational age (AGA) according to Fenton
preterm growth charts19. Although there is no study
comparing Lubchenco and Intergrowth-21 curves in this
sense, in general, Lubchenco curves show more similarity

to Fenton curves.

In the 2014-2018 period, resuscitation in the
delivery room was defined as positive pressure ventilation
and the next steps, and it was applied to 48% (99) of infants.
The rate of infants to whom intubation and post-intubation
steps were applied was 44% in the last group and was
significantly higher compared to the first group. This
difference could be explained by the smaller infant ratio in
the last group. However, when this high rate was compared
with the data of developed countries in the recent period, it
revealed similar or even a lower ratio. According to 2003-
2007 NIH data, 67% of VLBW infants were intubated in the
delivery room, 5% recieved adrenaline, and 8% had chest
compressions18. In the study of the Turkish Neonatology
Society, the rate of resuscitation at birth was reported as
52.4% in VLBW infants 3.

The rates of multiple births, caesarean section and
sex, which may affect mortality and morbidity, were found
to be similar between the two groups. Antenatal steroid
administration was significantly higher in the last group.
The recent increase in our antenatal steroid application rate
had an important contribution to providing similar
survival and morbidity rates, despite a higher rate of high-
risk babies followed. While reported frequency of antenatal
steroid administration was over 80-90% in developed

countries, this rate was reported as 42.9% in Turkey (3, 20).

When other clinical characteristics of the groups
were compared, it was observed that the number of
patients receiving surfactant and ventilator support was
higher, the

hospitalization in living patients was longer, and air

duration of ventilator support and
leakage was higher in the last group compared to the first
group. According to the electronic patient database
conducted by the Turkish Neonatology Society in 2016-
2017, the incidence of RDS was 69.9% in 3381 premature
babies weighing less than 1500 g, while the rate of
surfactant use was 58.2% 3. According to 2003-2007 NIH

data, the rate of RDS in VLBW infants was 93%, and

surfactant was applied to 76% of the infants 18. The high
rates of RDS and surfactant use in our country might be
associated with the very low rate of antenatal steroid
treatment even in third-level perinatal centers. However, in
recent years, surfactant usage rates have been declining
globally with the earlier and more effective use of
noninvasive ventilation support as well as the increasing
usage of antenatal steroids. Effective non-invasive
ventilation has been applied to VLBW babies from the
beginning of the very first breaths in recent years in our
clinic. On the other hand, the use of surfactant and the
longer duration of ventilation and hospitalization duration
in the last period had been associated with the follow-up of

younger and babies with more risk factors in this period.

According to 2003-2007 NIH data, extrauterine
growth retardation frequency was 80%, twice as high as our
incidence of growth retardation in the last group at
discharge 18. This rate was considered encouraging for the

accuracy of our enteral and parenteral nutrition protocols.

Among the major morbidities, BPD showed a
great difference with a rate of 2% in the first group and 20%
in the last group. However, it was very clear that the
abnormal rate here was 2%. The low survival rates in
infants weighing less than 1000 g in the first group and the
fact that most of the infants were 28 weeks and above were
thought to be the reasons for the low BPD rate. As a result
of volume-guaranteed ventilation strategies and
noninvasive ventilation practices, the 20% BPD rate in the
recent period was quite similar or even lower than the rates

of developed countries (Table 3) (15, 16, 18).

Another morbidity that showed a

significant difference between the two groups was NEC,

major

which could be explained by the distribution of birth
weight and gestational age. The recently observed 4.8%
NEC (=stage 2) rate was lower than the NIH rate and
similar to VON rates (15, 16, 18).

ROP (>grade 2), IVH (>grade 2) and PVL rates
were not statistically different between the two groups and
were low compared to similar studies (Table 3) (15, 16, 18).
These comparison results were considered encouraging as

IVH is an important neurodevelopmental marker.
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The definition of major morbidity differs between
two studies. Sepsis has been accepted as a major morbidity
in recent years. However, since these data were not
available in the first group, sepsis was not included in the
definition in this study. In the first group, survival without
major morbidity was found to be 91%. In the last group,
when major morbidities were interpreted according to the
same definition, survival without major morbidity was
76.2%, and the difference between the two groups was
statistically significant. The reason why the survival
without major morbidity was found to be lower in the last
group was thought to be the transformation of our
university into a center where more risky babies were

referred in the second period.

According to VON data, in which early and late
neonatal sepsis were included in major morbidities, the rate
of survival without major morbidity was 53.6% in 2000,
58.6% in 2009, and according to NIH data, the rate of
survival without major morbidity was 37% in 2003 and 36%
in 2007 15, 16, 18. In our study, if early and late neonatal
sepsis were included in the major morbidities in the last
group, the survival rate without major morbidity was

51.8%, which is similar to the data of developed countries.

In conclusion, when the data of the studies
conducted at 15-year intervals were compared, it was
observed that care was given to increasingly more risky
babies in our unit over time, and although smaller infants
were followed up in terms of birth weight and gestational
age in the last period, the survival rates remained
unchanged. Among the major morbidities, the rates of BPD
and NEC were higher, while the rates of ROP, IVH and PVL
were similar. When mortality and morbidity data were
compared with developed countries, it was observed that
there was a need for improvement in mortality rates,
especially in small gestational weeks, while major
morbidity rates were generally satisfactory. In this way,
monitoring the course of clinical outcomes by conducting
regular internal audits and comparing them with data from
developed countries will help to review current practices

and improve the quality of the healthcare services in units.

Source of funding
None

Conflict of interest
None

Author contribution:

The authors confirm contribution to the paper as
follows: study conception and design: FT, BD, ND, YDA;
data collection: YDA, CA; analysis interpretation of results:
YDA, CA, BD, FT, HO, ND, draft manuscript preparation:
CA, CAYDA, BD, FE,.

REFERENCES

1. Horbar JD, Wright EC, Onstad L. Decreasing
mortality associated with the introduction of
surfactant therapy: an observational study of
neonates weighing 601 to 1300 grams at birth. The
Members of the National Institute of Child Health
and Human Development Neonatal Research
Network. Pediatrics. 1993;92(2):191-6.

2. Iams JD, Romero R, Culhane JF, Goldenberg RL.
Primary, secondary, and tertiary interventions to
reduce the morbidity and mortality of preterm
birth. lancet 2008;371(9607):164-75.

3. Koc E, Demirel N, Bas AY, Ulubas Isik D,
Hirfanoglu IM, Tunc T, et al. Early neonatal
outcomes of very-low-birth-weight infants in
Turkey: A prospective multicenter study of the
Turkish PLoS  One.
2019;14(12):e0226679.

4. Villar J, Giuliani F, Fenton TR, Ohuma EO, Ismail
LC, Kennedy SH, et al. INTERGROWTH-21st very
preterm size at birth reference charts. lancet
2016;387(10021):844-5.

5. Giuliani F, Cheikh Ismail L, Bertino E, Bhutta ZA,
Ohuma EO, Rovelli I, et al. Monitoring postnatal

Neonatal  Society.

growth of preterm infants: present and future.
Am] Clin Nutr. 2016;103(2):6355-47S.

6. Villar J, Giuliani F, Bhutta ZA, Bertino E, Ohuma
EO, Ismail LC, et al. Postnatal growth standards

for preterm infants: the Preterm Postnatal Follow-



10.

11.

12,

13.

14.

15.

16.

Morbidity and Mortality Comparison of Very Low Birth Weight Infants Over 15 Years131

up Study of the INTERGROWTH-21(st) Project.
Lancet Globe Health. 2015;3(11):e681-91.

Lee JS, Polin RA. Treatment and prevention of
necrotizing  enterocolitis. Semin  Neonatol.
2003;8(6):449-59.

Koc E YBA, Ozdek S, Ovali F, Basmak H. Turkish
Neonatal and Turkish Ophthalmology Societies
consensus guideline on the retinopathy of
prematurity. Turk Pediatrics Ars. 2018;53(Suppl
1):151-60.

Koksal N AC, Uras N. T Turkish Neonatal Society
guideline on the management of patent ductus
arteriosus in preterm infants. Turk Pediatrics Ars.
2018:76-87.

Ozkan H EQO, Kanmaz Kutman HG. Turkish
Neonatal Society guideline on the management of
respiratory distress syndrome and surfactant
treatment. Turk Pediatrics Ars. 2018;53(Suppl
1)(53(Suppl 1)):45-54.

Satar M EAA, Celik [H. Turkish Neonatal Society
guideline on neonatal infections - diagnosis and
treatment. Turk Pediatrics Ars 2018; 53(Suppl
1):88-100.

Papile LA, Burstein ], Burstein R, Koffler H.
Incidence and evolution of subependymal and
intraventricular hemorrhage: a study of infants
with birth weights less than 1,500 gm. J Pediatr.
1978;92(4):529-34.

de Vries LS, Dubowitz LM, Dubowitz V, Kaiser A,
Lary S, Silverman M, et al. Predictive value of
cranial ultrasound in the newborn baby: a
reappraisal. lancet 1985;2(8447):137-40.

Duman N, Kumral A, Gulcan H, Ozkan H.
Outcome of very-low-birth-weight infants in a
developing country: a prospective study from the
western region of Turkey. ] Matern Fetal Neonatal
Med. 2003;13(1):54-8.

Horbar JD, Plsek PE, Leahy K, Nic/Q. NIC/Q 2000:
establishing habits for improvement in neonatal
intensive care units. Pediatrics. 2003;111(4 Pt
2):e397-410.

Horbar JD, Carpenter JH, Badger GJ, Kenny M],
Soll RF, Morrow KA, et al. Mortality and neonatal

17.

18.

19.

20.

morbidity among infants 501 to 1500 grams from
2000 to 2009. Pediatrics. 2012;129(6):1019-26.
Grandi C, Gonzalez A, Zubizarreta ], Red
Neonatal N. Perinatal factors associated with
neonatal mortality in very low birth weight
infants: a multicenter study. Arch Argent Pediatr.
2016;114(5):426-33.

Stoll BJ, Hansen NI, Bell EF, Shankaran S, Laptook
AR, Walsh MC, et al. Neonatal outcomes of
extremely preterm infants from the NICHD
Neonatal = Research  Network.  Pediatrics.
2010;126(3):443-56.

Tuzun F, Yucesoy E, Baysal B, Kumral A, Duman
N, Ozkan H. Comparison of INTERGROWTH-21
and Fenton growth standards to assess size at
birth and extrauterine growth in very preterm
infants. ] Matern Fetal Neonatal Med.
2018;31(17):2252-7.

H. William Taeusch SE]J. Care of the extremely
low-birth-weight infant. Avery's diseases of the

newborn. Amsterdam: Elsevier; 2017.



Arastirma Makalesi

Polifarmasinin huzurevinde kalan yash bireylerde

dusme riski,

kognitif durum, glnlik yasam

aktiviteleri ve mobilite tizerine etkisi

THE EFFECT OF POLYPHARMACY ON FALL RISK, COGNITIVE STATUS, ACTIVITIES OF DAILY
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Amag: Bu calisma, huzurevinde konaklayan yasli bireylerin polifarmasi
durumunu incelemek ve polifarmasinin diisme riski, kognisyon, giinliik
yasam aktiviteleri (GYA), mobilite ve periferik kas kuvvetine olan etkisini
arastirmay1 amaclamaktadir.

Gere¢ ve Yontem: Calismaya 65-80 yas araliginda huzur evinde
konaklayan, mini mental test skoru 24'tin tizerinde olan 39 goniillii birey
dahil edildi. Bireylerin yas, cinsiyet ve kullandiklar1 ilag tipleri not
edildikten sonra kognisyon, GYA, diisme riski, mobilite ve periferik kas
kuvveti degerlendirildi. Bireylerden 5 ve tizeri ila¢ kullananlar polifarmasi
grubuna (PFG) (n=21); 0-3 ilag kullananlar ise non-polifarmasi grubuna (N-
PFG) (n=19) alind:.

Bulgular: Gruplar yas ve cinsiyet agisindan benzerdi (p>0,05). Polifarmasi
grubundaki bireylerde GYA ve mobilite, non-polifarmasi grubundan
anlamli olarak daha diisiiktii (p<0,05). Kognisyon, diisme riski ve periferik
kas kuvveti agisindan gruplar arasinda farklilik bulunmamaktaydi.
(p>0,05).

Sonug: Coklu ila¢ kullananlarmn yalnizca GYA ve mobilite diizeylerinin
kullanmayanlara gore daha diisitk oldugu gorilmiistiir. Coklu ilag
kullanimimnin kognisyon, diisme riski ve periferik kas kuvveti tizerine
gruplar arasinda bir etkisi bulunmamustir. Tleriki calismalarda ilag kullanim
stirelerine gore analiz yapilmasi ve denge degerlendirmesinde daha
objektif testlerin dahil edilmesi nerilmektedir.

Anahtar sozcukler: Coklu ilag Kullanimi, Diisme Riski, Giinliik Yasam
Aktivitesi, Mobilite, Polifarmasi.
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ABSTRACT

Objective: This study aims to examine the polypharmacy status of elderly
people staying in nursing homes and to investigate the effects of
polypharmacy on fall risk, cognition, activities of daily living (ADL), mobility
and peripheral muscle strength.

Material and Method: Thirty-nine volunteers, aged 65-80 years, staying in a
nursing home and having a mini-mental test score above 24 were included in
the study. After the age, gender and drug types of the individuals were noted,
cognition, ADL, fall risk, mobility and peripheral muscle strength were
evaluated. Individuals using 5 or more drugs were assigned to the
polypharmacy group (PFG) (n=21); Those who used 0-3 drugs were included
in the non-polypharmacy group (N-PFG) (n=19).

Results: The groups were similar in terms of age and gender (p>0.05).
Individuals in the polypharmacy group had significantly lower ADL and
mobility than the non-polypharmacy group (p<0.05). There was no difference
between the groups in terms of cognition, fall risk and peripheral muscle
strength (p>0.05).

Conclusion: It was observed that only ADL and mobility levels of those who
used multiple drugs were lower than those who did not use them. There was
no effect of multi-drug use on cognition, fall risk, and peripheral muscle
strength between the groups. In future studies, it is recommended to analyze
according to the duration of drug use and to include more objective tests in
the evaluation of balance.

Keywords: Multiple Drug Use, Fall Risk, Activity of Daily Living, Mobility,
Polypharmacy

istahsizlik, istemsiz idrar kagirma, uyku problemleri,

Polifarmasi, bir bireye es zamanli olarak bes veya
daha fazla ilacin regete edildigi durumu tanimlar (1). Coklu
ilag¢ kullanimi, artmis hastaliga 6zgii ilaglar nedeniyle yash
insanlar arasinda son yillarda daha yaygin hale gelmistir ve
morbiditeye 6nemli derecede yol agar (2,3). Ilag sayist
kadar, yash eriskinlerde ilag-ilag etkilesimi riski ve gesitli
yan etkilere yol acgabilen uygunsuz ila¢ kullanimi da
onemlidir  (4). Bununla beraber, genel toplum
popiilasyonundan daha kirilgan ve ¢ogu zaman
farmakolojik tedaviyi gerektiren, birden fazla tibbi sorun
veya bilissel bozuklugun goriilmesi sebebiyle bakim
tesislerinde uzun siireli ikamet eden yash bireyler daha
biiyiik risk altindadir. Bakim alan hastalarin %91 kadarinin

glinde en az bes ilag aldig1 bildirilmistir (5).

Polifarmasinin olumsuz etkileri olarak; yasam
kalitesinde azalma, hareket sorunlari ve mortalite, diisme
ve kirik riskinde artis, ila¢ uyumsuzlugu, ilag¢ yan etkisi,
uzun siireli bakim gerekliligi sayilabilir (6). Yashlarda

polifarmasi ile ayrica diisme, depresyon, kuvvet kaybi,

yorgunluk, tremor, bas dénmesi, fonksiyonelligin azalmasi
ve konflizyon gibi semptomlar goriilmekte ve bunlar

fizyolojik yaslanma ile karistirilabilmektedir (7, 8).

Diismeler, ¢ok sayida risk faktoriiniin karmasik
etkilesiminin bir sonucu olarak ortaya ¢ikar: Yas, cinsiyet,
komorbiditeler, yasla beraber postiiral stabilitedeki
azalma, onceki diismeler, fonksiyonel bagimlilik ve ilag
yiikil daha 6nce tanimlanan potansiyel risk faktorleridir (8,
9). Altmus bes yas {istii hastalarin yaklasik %30"u her yil en
az bir kez diismiistiir (10). Literatiirde antihipertansifler,
antipsikotikler, narkotik analjezikler, antiparkinsonlar,
antikolinerjikler ve antidiyabetikler gibi bazi ilaglarin ve
¢oklu ila¢ kullanimmin geriatrik populasyonda artmis
diisme riski ile (11-13); proton pompasi inhibitorleri,
kabizlik onleyici ilaglar, antidislipidemi ilaclar1 ve
antidiyabetik ilaglar ise GYA yetersizligi ve buna bagh
mobilite eksikligi ile iliskilendirilmistir (14). Polifarmasinin
bilissel bozukluk olasiligini artirirken; baglangic veya

sonucuyla baglantili olarak artan yas, komorbiditeler ve



azalmus fiziksel ve biligsel islevsellik diizeyi, sosyal statii,
egitim ve yasam standardi dahil olmak {izere de saglikla
iligkili yasam kalitesini etkiledigi bildirilmistir (15-18).
Polifarmasi ile ¢esitli degiskenlerin iligkisini aragtiran
¢alismalarin literatiirde yer almasina ragmen; huzurevinde
yash
polifarmasinin olusturdugu farklar incelenmemistir.

konaklayan, benzer sartlardaki bireylerde

Calismamiz, huzurevinde konaklayan

yasl

bireylerin  polifarmasi  durumunu incelemek ve
polifarmasinin diisme riski, kognisyon, giinlitkk yasam
aktiviteleri (GYA), mobilite ve periferik kas kuvvetine olan

etkisini arastirmay1 amaglamaktadir.
YONTEM

Kesitsel tipteki bu prospektif arastirmanin evrenini
Baranyurt Huzur Evi ve Yagh Bakim Merkezi'nde
yasli bireyler
Istanbul ~ Medipol
Universitesi’'nin Girisimsel Olmayan Arastirmalar Etik
Kurulu tarafindan onaylanmistir (No:E-10840098-772.02-
2104). Calisma sirasinda izlenen prosediirler, 2008 Helsinki

konaklayan 65-80 yas araligindaki

olusturmaktadir. Bu  calisma,

Deklarasyonu'na uygun olarak yapilmistir.

Altmis bes yas ve lizerinde olan, bagimsiz
ylrliyebilen ve sozel iletisim kurabilen bireyler dahil
edilirken; Mini Mental Durum Skalasindaki skoru <24
olanlar, Alzheimer, gecirilmis inme gibi siddetli nérolojik
ve psikiyatrik hastalik, dengeyi etkileyecek ciddi gorsel

veya isitsel kay1p ¢alismadan hari¢ tutma kriterlerindendi.

Bireylerde kognitif durumun belirlenmesi i¢in Mini
Mental Durum Skalasi kullanilmigtir. Skalanin Tiirkce
gecerlilik-giivenilirlik ¢alismast 2002 yilinda yapilmuistir.
Totalde 19 maddesi bulunan, bes ana baghk altinda
toplanmus skala 30 puan iizerinden skorlanmaktadir. Test
skoru <24 olanlar demans agisindan degerlendirilmelidir
(19).

Degerlendirme

Huzurevi sakinlerinin kullandig1 ilaglar
belirlenerek smiflandirilmigtir. 5 ve {tizeri ilag kullanan
yaglilar Polifarmasi Grubuna (PFG), 0-3 ila¢ kullanan
yasglilar ise Non-polifarmasi Grubuna (N-PFG) dahil
edilmistir. Bireylerin yas, cinsiyet ve kullandiklari ilag

tipleri not edildikten sonra kognisyon, giinlitkk yasam
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aktivitesi, diisme riski, mobilite ve periferik kas kuvvetine

yonelik degerlendirmeler yapilmstir.

-Kognitif Test: Montreal Cognitive Assessment
(MoCA), bilissel bozukluklar1 saptamak icin tasarlanmis
araglardan biridir. Dil, kisa siireli bellek, gorsel-uzamsal
yetenekler, dikkat ve calisma belleginin yan sira yfiriitiicii
islev, dil ve yonelim o&zelliklerini igeren 30 puanlik bir
Olgektir. Frontal lob yiiriitiicli isleviyle iligkili gorevlere
odaklanir ve 21'den yiiksek puanlar normal kabul
edilmektedir (20, 21).

-GYA: Tiirk¢e versiyonu Kiigiikdeveci ve ark
tarafindan 2000 yilinda diizenlenen bu 6l¢ek beslenme,
yikanma, 6z bakim, giyinme, digkilama ve idrar kontrolii,
tuvalete gitme, yataktan tekerlekli sandalyeye transfer,
ylriime ya da tekerlekli sandalyeye bagimli olma gibi
mobilizasyon durumunu ve merdiven ¢ikma islevlerini
derecelendiren toplam 10 maddeden olusmaktadir.
Maksimum puanmn 100 oldugu Olgekte, yiiksek skor
bagimsizlig1 temsil ederken, puan diistitke bagimlilik
seviyesi artar (22).

-Diisme riski: Tinetti denge ve yiirlime testinin
Tiirkge gecerlilik ve giivenilirligi bulunmaktadir (23). Bu
test denge ve yiiriiytisii iki ana baslkta degerlendirilir.
Puanin 18 ve altinda olmasi diisme riskinin yiiksek, 19-24
arasi orta, 24 ve iizeri ise diisme riskinin diisitk oldugunu

gostermektedir. (24)

-Mobilite: Bireylerin mobilitesini degerlendirmek
amaciyla zamanli kalk yiirii testi uygulanmistir. Bu test i¢in
kolgaksiz, 43
kullanilmstir. Test gerceklestirirken bireyden sirt1 dayali

cn  yiiksekliginde standart sandalye
bir sekilde otururken, siirenin baglamast ile kalkip 3m’lik
mesafeyi yiiriiylip tekrar sandalyeye oturmasi istendi ve
total siire kaydedildi. Siirenin 14 saniye iizerinde olmasi

yliksek diisme riskini belirtmekteydi. (25)

-Periferik kas kuvveti: El kavrama giicii, genel kas
gliclinii 6l¢gmek igin bir standart olarak kullanilmaktadir.
(26) Katilimar kolgaksiz bir sandalyede ayaklar yere
basarken, omuz nétral rotasyon ve adduksiyona alindy;
dirsek 90° fleksiyon ve ©n kol notr olacak sekilde
pozisyonlandi. JAMAR™ ile dominant ekstremiteden
baslayarak her iki tarafta ii¢ kez maksimum tekrar yapild1

ve {i¢ Ol¢limiin ortalamasi hesaplanarak kaydedildi. (27)
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Istatistiksel Analiz

Calismanin veri analizinde “Statistical Package for
Social Sciences” (SPSS) Version 24.0 (SPSS inc., Chicago, IL,
ABD)

bulgular kategorik degiskenler say1 ve yiizdelerle, siirekli

istatistik programi kullanilmigtir. Tanimlayict

degiskenler ortalama ve standart sapmalar1 ile
sunulmustur. Gruplar arasi karsilastirma, parametrik
verilerde bagimsiz iki grubun karsilastirilma testi olan
Independent Samples Test ile yapilmistir. Tiim analizlerde
p<0,05 degerler istatistiksel olarak anlamli kabul edilmistir.
Calismamizin, G-Power 6rneklem analizi ile yapilan giig
hesabina gore orta etki bliyiikligi ile giici 0,734'e

ulasmistir (a= 0,05, d=0,59).
BULGULAR

flag kullaim durumlari sorgulanan huzurevi
sakinlerinden (N=39), bes ve iizeri ila¢ kullanan 21 birey
(6K, 15E) polifarmasi grubunu (PFG), 0-3 ilag kullanan 18

birey (8K, 10E) ise non-polifarmasi grubunu (N-PFG)
olusturmaktaydi. PFG’in yas ortalamas1 72,72+7,20 yil;
NPFG’in yas ortalamasi ise 70,76+6,74 yil olarak belirlendi.
Gruplar arasinda ortalama yas (p=0,386) ve cinsiyet

(p=0,349) acisindan anlamli fark yoktu (p>0,05).

Degerlendirilen bireylerin tanimlayict Dbilgileri
incelendiginde; MoCA skoru 21’in iizerinde olan PFG’de 13
kisi (%62), N-PFG’de 10 kisi (%56); Tinetti denge ve ytiirtime
testi ile degerlendirilen diisme riski skoru 18’in altinda olan
PFG'de 3 Kkisi
degerlendirilen mobilite skorlarinda 14 saniye {izerinde
skoru olan PFG’de 12 kisi (%57), N-PFG'de 4 kisi (%22)

bulunmaktadair.

(%14); zamanh Kkalk yiirii testi ile

Kognisyon, diisme riski ve periferik kas kuvveti
agisindan gruplar arasinda farklilik bulunmamaktayd:
(p>0.05) (Tablo 1). Polifarmasi grubundaki bireylerde GYA
ve mobilite non-polifarmasi grubundan anlamli olarak
daha diisiiktii (p<0.05) (Tablo 1)

Tablo 1. PFG ve N-PFG gruplarmin kognisyon, GYA, diisme riski, mobilite ve periferik kas kuvveti agisindan

karsilastirilmasi.
Degiskenler PFG (n=21) N-PFG (n=18)
t P %95 CI
Ort (SS) Min-Max Ort (SS) Min-Max

Kognisyon 19,57(6,06) 10,00-28,00 17,67(6,45) 7,00-29,00 -0,950 0,349 -5,969-2,160
GYA 88,06(21,77) | 30,00-100,00 | 98,10(6,02) 80,00-100,00 -2,029 0,049* | -20,066-(-,013)
Diisme riski 31,67(4,34) 23,00-35,00 28,06(7,08) 15,00-35,00 -1,952 0,059 -7,359-,137
Mobilite 13,78(6,64) 7,32-30,09 19,90(11,03) | 7,41-42,00 2,132 0,040* | ,303-11,926
Periferik  kas | 22,70(8,90) 8,83-40,00 17,22(9,58) 4,16-31,83 -1,853 0,072 -11,481-,513
kuvveti

GYA: Giinliik Yasam Aktivitesi; N-PFG: Non-polifarmasi grubu; Ort: Ortalama; PFG: Polifarmasi grubu;

SS: Standart Sapma *p<0,05




TARTISMA

Huzurevinde konaklayan bireylerde polifarmasi
durumunu ve bunun diisme riski, kognisyon, GYA,
mobilite ve periferik kas kuvvetine olan etkisini
arastirmayr amaclayan c¢alismamizda, pansiyonerlerden
¢ogunun polifarmasi tanimina uydugu; polifarmasi
grubundaki bireylerde yalnizca GYA ve mobilitenin non-
polifarmasi grubundan daha diisitk oldugu;
fark

bulunmustur. Polifarmasi ile diisme riski, mobilite ve GYA

diger
parametrelerde  herhangi  bir yaratmadig:
iligkisini aragtiran farkli caligmalar (11-18) literatiirde
siklikla yer almasma ragmen; iilkemizde huzurevinde
konaklayan, benzer sartlar altinda hayatin siirdiiren yash
bireylerde polifarmasi durumunun olusturdugu farklar
incelenmemistir.

Arslan ve ark.’nin huzurevinde yasayan 1944 yash
bireyden ila¢ kullanimi ile ilgili veri topladig:
arastirmasinda; yashlarin %17,3’tintin bes ve daha fazla ilag
(28).

ornekleminde ise bu oran %54’tiir ve yalmizca ¢alismanin

kullanimi  oldugu raporlanmistir Calismamizin
degerlendirmelerine katilmay1 kabul eden 39 bireyin dahil

edilmesinin bu farkli oram1 dogurmus olabilecegi
diisiiniilmektedir. Ulkemizde yaglilarda 4 ve {izeri ilag
kullanimimnin en sik 71-80 yas arasinda oldugu bildirilmistir
(29).

ortalamasit 72,72+7,20 bulunmusg ve literatiirdeki sinirlar

Calismamizda ise polifarmasi grubunun yas
icerisinde yer aldig1 goriilmiistiir.

Literatiirde artan ila¢ kullanimi ile denge
bozukluklarinin iligkisi tartisilmaktadir (30, 31). Yaghlarda
depresyon, kuvvet kayb, istahsizlik, yorgunluk, tremor,
bas donmesi, fonksiyonelligin azalmas: ve konfiizyon gibi
semptomlarin diisme ile iliskili oldugu diistiniilmektedir
(7). Calismamizda bu degiskenlerin ayrintili olarak
incelenmemis olmasi, diisme risklerininin iki grupta da
ayn1 olmasina sebebiyet vermis olabilir. Yag ortalamasimnin
artmasi ile ila¢ kullanimi ve birikim etkisinin daha ytiiksek
olacag1 ve sonuglar: etkileyebilecegi durumu goz 6niinde
bulundurulmalidir. Katilimailarimizin polifarmasi
varliginin yiiksek oldugu yas smirinin hemen basinda
olmast da bu sonuglar1 beraberinde getirebilir. Bu nedenle
ileriki ¢alismalarda denge ve bilesenlerinin objektif olarak
Ol¢iilmesinin ilagla iligkili diisme riskini saptamada ve

¢oklu ila¢ kullanim siirelerinin sorgulanarak analiz
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edilmesinin sonu¢ agisindan daha etkili olacagmi
distindiirmektedir.

Kognitif fonksiyonlar ve fonksiyonellik arasinda
pozitif bir korelasyon oldugu bilinmektedir (32, 33). Bir¢ok
calisma ise polifarmasi ile mini mental test skorlar
arasinda anlamli bir iligki bulamamuistir (34). Calismamizda
ise kognitif durum ve polifarmasi arasinda anlamli bir iliski
bulunmamasmin sebebi olarak degerlendirme testlerinin
anlagilmasina engel tegkil eden kognitif bozuklugu olan
bireylerin ¢alisma dis1 birakilmis olmas: gosterilebilir.

Yasli bireylerde bes veya daha fazla ilag
kulaniminin mobilite {izerine negatif etkileri oldugu ve bu
durumun bireyin giinlitk yasam aktivitelerini etkiledigi
goriilmiistiir (35, 36). Calismamizdaki gruplarda kognitif
diizeyin birbirinden farkli olmamasi sebebiyle; mobilitenin
NPFG'de daha yiiksek seviye gostermesi c¢oklu ilag
iliskili

diistindiirmiistiir. Blanco ve ark.larinin siirdiirdiigii bir

kullanimi  ile dogrudan olabilecegini
calismada polifarmasi ve GYA’daki kisithilik seviyelerinin
iligkili oldugu bulunmus ve ¢oklu ila¢ kullanan yash

bireylerin giinliik aktiviteler sirasinda daha ¢ok yardim

aldigr gosterilmistir  (37). Arastrmamiz  sonucunda
polifarmasisi olmayan grubun GYA diizeyleri ve
mobilitesinin  yiiksek olmasi literatiir ile uyum
gostermektedir.

Literatiirde kavrama giicii ve polifarmasi ile ilgili
celigkili sonuglar yer almaktadir. Sganga ve arkadaslarinin
¢alismasinda polifarmasinin el sikma giicii ile negatif
iligkili

calismasinda polifarmasi olan

oldugu bulunmusken (38), Bahsi ve ark. ise
ve olmayan grupta el
(39).
Calismamizda da Bahsi ve ark. Benzer sekilde ¢oklu ilag

kavrama giicii arasinda fark bildirmemistir
kullanimi olan ve olmayan grupta dominant elin kavrama
glici arasinda bir fark saptanmamistir. Caligmanin
evrenini olusturan huzurevinde her bireye degerlendirme
sonrasinda kisisellestirilmis uygun fizyoterapi yaklagimlari
uygulanmaktadir. Calismamizin sonuglarimin kavrama
glicli agisindan  literatiirden farklilk  gdstermesinin
sebeplerinden biri de fizyoterapinin getirdigi fiziksel
uygunluktaki artisin diisme riski ve periferik kas kuvvetini
gelistirmesine diistiniilerek

bagli  olabilecegi  de

degerlendirmeye alinmahdir.
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SONUC

Bu c¢alismada huzurevinde

yasayan yash
bireylerden ¢oklu ila¢ kullananlarin kullanmayanlara gore
yalnizca GYA ve mobilitelerinin daha diisiik oldugu
goriilmiistiir. Coklu ila¢ kullaniminin kognisyon, diisme
riski ve periferik kas kuvveti iizerine gruplar arasinda bir
etkisi bulunmamusgtir.

Bu sonuglarin yalmizca belirli bir grubu temsil ettigi
unutulmamalidir ve ileriki ¢aligmalarda ila¢ kullanim
siirelerine gore analiz yapilmas1 ve denge ile ilgili daha

objektif degerlendirmelerin dahil edilmesi 6nerilmektedir.
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ABSTRACT

The objective of this study is to evaluate central sensitization and associated
factors in medical students.

Materials and methods: This cross-sectional study included medical students
from all grades, aged 18-25 years. Central sensitization was determined
based on the Central Sensitization Inventory, based on a Central Sensitization
Inventory Part A score of 40 or higher. As associated factors, students were
questioned about age, sex, body mass index, education grade, presence of
diagnosed chronic disease, regular drug use and the presence of any central
sensitization syndrome in first-degree relatives.

Results: 332 students were included with a median age of 21 (range: 18-25)
years. A prevalence of central sensitization of 25.9% was identified and was
significantly more common in the female respondents than the males
(P=0.008). The findings of the Central Sensitization Inventory Part B revealed
the most common central sensitization syndrome to be depression, with a
rate of 9.0%. There was no significant difference between those with and
without central sensitization in terms of age or body mass index (P>0.05).
Central sensitization was statistically significantly higher in students who
used drugs continuously than those who did not (P=0.021), and was
statistically significantly higher in students with a family history of chronic
fatigue syndrome, migraine and restless leg syndrome than those without
(P=0.001, P<0.001 and P<0.001, respectively). Finally, central sensitization

Nihan ERDiNC GUNDUZ syndrome was statistically significantly more common in those with a family
.. . T history of the condition.

DEU Tip Fakiltesi Fiziksel Tip ve

Rehabilitasyon Anabilim Dali, Izmir, Conclusion: The prevalence of central sensitization was found to be high in

Tarkiye medical students and was associated with sex, family history and continuous

E-posta: nihan.erdincgunduz@deu.edu.tr drug use.

“https://orcid.org/0000-0002-0371-328X Keywords: Central sensitization, Central Sensitization Inventory, Medical

students

DEU Tip Derg 2023;37(2): 141-151
J DEU Med 2023;37(2):141-151
doi:10.18614/deutip.1275720

Gonderim tarihi/ Submitted: 03.04.2023
Kabul tarihi/ Accepted: 18.04.2023



142 Central Sensitization In Medical Students

Oz

Amagc: Bu calismanin amaci, tip 6grencilerinde santral sensitizasyon ve iliskili
faktorleri degerlendirmektir.

Gere¢ ve Yontem: Bu Kkesitsel calisma, 18-25 yaslar1 arasindaki tim
smiflardan tip ogrencilerini icermektedir. Santral sensitizasyon, Santral
Sensitizasyon Envanteri'ne gore, Boliim A'dan 40 veya daha yiiksek puan
alinmasma gore belirlendi. Tliskili faktorler olarak dgrencilere yas, cinsiyet,
viicut kitle indeksi, egitim durumu, tan1 almis kronik hastalik varligi, diizenli
ilag kullanimi ve birinci derece akrabalarda herhangi bir santral sensitizasyon
sendromu varlig1 sorgulandi.

Bulgular: Ortanca yasi 21 (aralik: 18-25) olan 332 6grenci dahil edildi. Santral
sensitizasyon prevalansi %259 olarak saptandi ve kadin katilimcilarda
erkeklerden onemli 6lctide daha yaygmdi (P=0,008). Santral Sensitizasyon
Envanteri Bolum B bulgulari, en sik goriilen santral sensitizasyonu
sendromunun %9,0 oraniyla depresyon oldugunu ortaya koydu. Santral
sensitizasyonu olan ve olmayanlar arasinda yas ve viicut kitle indeksi
acgisindan anlamli fark yoktu (P>0,05). Santral sensitizasyon, siirekli ilag
kullanan o6grencilerde kullanmayanlara gore istatistiksel olarak anlamli
derecede yiiksekti (P=0,021) ve ailesinde kronik yorgunluk sendromu,
migren ve huzursuz bacak sendromu 6ykiisii olan égrencilerde olmayanlara
gore istatistiksel olarak anlamli derecede daha yiiksekti (sirasiyla 0,001,
P<0,001 ve P<0,001). Son olarak, santral sensitizasyon sendromu, aile dykiisii
olanlarda istatistiksel olarak anlaml1 derecede daha yaygmndi.

Sonug: Santral sensitizasyon prevalansimin tip 6grencilerinde yiiksek oldugu
ve cinsiyet, aile oykiisii ve stirekli ila¢ kullanimi ile iliskili oldugu

saptanmustir.

Anahtar Kelimeler: Santral Sensitizasyon, Santral Sensitizasyon Envanteri,

Tip Fakiiltesi Ogrencileri

Central sensitization (CS) is a condition caused by
neuronal dysregulation and over stimulation of neurons,
leading to hypersensitivity to noxious and non-noxious
stimuli (1-3). The CS process has been associated with
alterations in sensory processing, impaired activity of anti-
pain pathways (2), and increased activity in pain-
promoting pathways (4). According to the International
Association for the Study of Pain, CS is defined as the
increased responsiveness of nociceptors to normal or
subthreshold afferent inputs that result in pain occurring as
a consequence of injury to the somatosensory system or as

a direct consequence of injury (5,6).

Central sensitization syndromes (CSSs) are an
overlapping group of clinical syndromes without an
organic medical cause, with CS being the fundamental

characteristic (7,8). In this model, various forms of CSSs can

be seen, the root cause of which is CS, although they may
have been previously labeled as psychosomatic, functional,
individual somatoform disorders and disorders that cannot
be explained medically (9,10). CSSs include clinical
conditions such as fibromyalgia syndrome (FMS), chronic
fatigue syndrome (CFS), temporomandibular joint (TM]J)
disorders, migraine/tension headaches, irritable bowel
syndrome (IBS) and restless leg syndrome (RLS). These
disorders share common clinical characteristics such as
fatigue, sleep disorder, paresthesia, increased sensitivity to
painful and painless stimuli, anxiety, panic disorder and
depression, but pain being the most prominent feature. All
of these characteristics indicate the presence of CS (11-13).
Other non-CS biological mechanisms, such as disfunction
in the stress system, have been associated with CSSs (14).

Due to the interaction between psychological and



biological systems, it has been suggested that CSS should
be addressed with biopsychosocial models (15).

Medical students are a special group in which stress
is often encountered due to the prolonged intense
education program and the associated physical and mental
exertion (16-18). Psychological constraints (19,20) related to
anxiety and depression and sleep disorders (21) have been
students,

relationship has been found between depression, mental

reported in medical and a Dbidirectional
stress, anxiety and fibromyalgia and widespread pain (15).
The present study investigates the presence of CS and

related factors in medical students.
MATERIALS AND METHOD

This cross-sectional study was granted approval by
the local ethics committee of university prior to the
initiation of the study, and the trial was registered with the
Clinical Trials Network (NCT05495594). A specified
number of students, determined based on a power analysis
of all grades attending the faculty of medicine in the 2021-
2022 academic year, were included in the study. Included
in the study were those aged 18-25 years who attended
terms 1, 2, 3, 4, 5 and 6 in the medial faculty, while those
with a rheumatic  disease,

neurological disease,

uncontrolled  hypothyroidism, hyperparathyroidism,
diabetes mellitus, infectious disease and malignancy, and
those who declined to participate, were excluded from the
study. The participants were requested to complete a short
form “Central Sensitization Inventory (CSI)” and to

provide demographic data and other related information.

The demographic and clinical data included age,
sex, body mass index (BMI), educational status, marital
status, parental educational status, number of siblings,
previous diagnoses of chronic disease, continuous
medications, and the presence of one of the CSSs in a first-
degree family member. The presence of CS in the
participants was evaluated using the CSI — a 25-item index
evaluating the key symptoms and determining their grades
in those with CS. The CSI

questionnaire dealing with the symptoms associated with

is a self-administered

CS and screening various conditions related to CS. The
scale was developed by Mayer et al. (22) in 2012, and the
validity and reliability study of the Turkish version of the
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index was conducted by Diizce Keles et al. in 2021 (23). The
inventory is used to differentiate different types of patients
with chronic painful conditions of different degrees, and
allows clinicians to identify whether pain is caused by
organic causes or CS (22). The CSI contains two parts, A and
B. Part A evaluates symptoms that are considered to be
related with CS syndromes, while part B reveals any
previous specific diagnoses in the respondent. Part A of the
CSI covers all symptoms of CSS and helps clinicians
identify patients with CSS. It contains 25 items that are
rated by the respondent on a scale of 0-100 inquiring the
frequency of symptoms observed in CS syndromes. Each
symptom is graded as “never” (0 points), “rarely” (1
points), “sometimes” (2 points), “frequently” (3 points) or
“always” (4 points) if the patient experienced the given
symptom never, rarely, sometimes or all the time,
respectively. CS is considered as having developed if the
patient scores higher than 40 points on the scale. An
increasing CSE score suggests the presence of more
symptoms associated with CS. Part B (no scoring), on the
other hand, comprises items covering seven different CSSs,
inquiring whether the patient has been previously
diagnosed with one or more CSSs or related conditions.
These CSSs include restless leg syndrome, chronic fatigue
syndrome, fibromyalgia syndrome, temporomandibular
joint disorder, migraine/tension-type headache, irritable
bowel syndrome, multiple chemical sensitivity, whiplash,
anxiety/panic attack and/or depression. The scale aids
clinicians in better evaluating the symptoms that are
considered to be related with CS, and in minimizing or
avoiding, where possible, unnecessary diagnostic and

therapeutic procedures (22).

A participant is considered to have developed CS if
their CSI score is higher than 40 points. Part A of the CSI
was divided into five categories according to severity,
being subclinical (0-29), mild (30-39), moderate (40—49),
severe (50-59) and extreme (60-100) (24).

Clinical and demographic data related to CS was
also analyzed, and the CSI scores of students at different

grades were compared with each other.

The statistical analyses were performed using IBM
SPSS Statistics (Version 24.0. Armonk, NY: IBM Corp.). A
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Kolmogorov-Smirnov test was used to determine the
normality of data distribution. Parameters without normal
distribution were summarized using median and
The

compared with a t-test or a Mann-Whitney U test,

minimum-maximum values. study data were
depending on the normality of the distribution of the data.
Numerical data were analyzed with a Chi-square test or a
Fisher’s Exact test. A logistic regression model was created
un multivariate analysis. The level of significance was set

at a P value of less than 0.05.

A power analysis was carried out using OpenEpi
software. From the total 2,038 students, it was planned to
reach participation of at least 324 students, with a power of
80% and a confidence interval of 95%, considering a 50%
frequency rate for conditions with an unknown frequency

Table 1. Demographic and descriptive data of patients

and a worst margin of error of 5%. Using a stratified
sampling technique, the participants were classified
according to the academic terms. The minimum number of
students was 59 for term 1, 51 for term 2, 55 for term 3, 54

for term 4, 47 for term 5, and 59 for term 6.
RESULTS

A total of 332 students who met the inclusion
criteria completed the survey. The demographic and
descriptive data of the students included in this study are
summarized in Table 1. The median age of students was 21
(18-25). Of the participants, 59 (17.8%) were term 1
students, 56 (16.9%) were term 2 students, 57 (17.2%) were
term 3 students, 55 (16.6%) were term 4 students, 46 (13.9%)

were term 5 students and 59 (17.8%) were term 6 students.

Age (years)

mean +5D 21.48+2.01
[med (min-max)] 21 (18-25)
Gender (%)

Female 51.3

Male 48.7

BMI

mean +SD 22.49+3.69

[med (min-max)]

21.83 (9.91-34.87)

Students’ terms [n (%)]

1st year 59 (17.8)
2nd year 56 (16.9)
3rd year 57 (17.2)
4th year 55 (16.6)
5th year 46 (13.9)
6th year 60 (17.8)
Marital status (%)

Married 0

Single 100
Diagnosis of a chronic disease (%)

Yes 139

No 86.1
Using a medicine regularly (%)

Yes 12.7

No 87.3
Family history for diagnosis of
fibromyalgia (%)

Yes 2.7

No 97.3
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Family history for diagnosis of chronic
fatigue syndrome (%)
Yes 2.1
No 97.9

Family history for diagnosis of

Temporomandibular joint disorder (%)
Yes 2.1
No 97.9

Family history for diagnosis of Migraine
(%)
Yes 23.8
No 76.2

Family history for diagnosis of irritable
bowel syndrome (%)
Yes 5.7
No 94.3

Family history for diagnosis of Restless
legs syndrome
Yes 6.0
No 94.0

Of the students, 25.9% scored 40 points and above
in part A of the CSI, suggesting the presence of CS. When
the CSI Part A score was divided into groups according to
the degree of severity, 48.5% of the students had
subclinical, 25.6% had mild, 18.4% had moderate, 5.7% had

severe and 1.8% had extreme CS.

There was no statistically significant difference
when the rates of CS was analyzed according to the terms
of the students (’>>0.05) (Table 2). Although the rate of CS
did not differ according to the terms of the students, the
highest rate of CS was observed among the term 4 students
(36.4%) (Table 2).



Central Sensitization In Medical Students146

Table 2. Central sensitization rates according to the terms of the students

Students’ terms Central sensitization absent (CSI Central sensitization present (CSI
Part A score<40) % Part A score>40)%
1st year 78.0% 22.0%
2nd year 69.6% 30.4%
3rd year 84.2% 15.8%
4th year 63.6% 36.4%
5th year 73.9% 26.1%
6th year 74.6% 25.4%

Chi-square table, Pearson’s Chi Square p=0.2

The mean total CSI part A scores of the students was
29.97+13.77. According to part B of the CSI, 0.3% of the
students had restless leg syndrome, 0.6% had chronic
fatigue syndrome, 0.3% had fibromyalgia, 0.6% had
temporomandibular joint disorder, 2.1% had irritable
bowel syndrome, 6.3% had migraine, 0.3% had whiplash
syndrome, 5.7% had anxiety/panic disorder and 9.0% had
depression. No student had multiple chemical sensitivity.
Accordingly, the most common CSS was depression with a
rate of 9.0%.

Table 3. Factors Related with Central Sensitization

Age and BMI did not significantly differ between
the participants with and without CS (P>0.05). CS was
significantly more common in females than in males
(P=0.008), and in students on
continuous medication than in students who did not use
regular medications (P=0.021). CS was significantly higher
in those with a family history of chronic fatigue syndrome,
migraine or restless leg syndrome than those without such
(P=0.001, P<0.001 and P<0.001,

also more common

a family history
respectively). (Table 3)

Central sensitization absent | Central sensitization present | P
(CSI Part A score<40) (CSI Part A score>40)
Gender
Female 94 (67.1%) 46 (32.9%) 0.008
Male 108 (81.2%) 25 (18.8%)
Regular Drug Use
No 221 (76.2%) 69 (23.8%) 0.021
Yes 25 (59.5%) 17 (40.5%)
Family History of Chronic
Fatigue Syndrome
No 244 (75.3%) 80 (24.7%) 0.001
Present 1 (14.3%) 6 (85.7%)
Family History of Migraine
No
Present 200 (79.1%) 53 (20.9%) p<0.001
46 (58.2%) 33 (41.8%)
Family History of Restless
Leg Syndrome
No 239 (76.6%) 73 (23.4%) p<0.001
Present 7 (35.0%) 13 (65.0%)

Chi-square table, p<0.05



The rate of CS was not significantly affected by the
presence of a chronic disease and parental educational level
(P>0.05). The rate of participants with a diagnosis of
migraine, anxiety and depression was significantly higher
among those diagnosed with a chronic disease than those
without a chronic disease (P=0.004, P=0.009 and P=0.022,
respectively). Diagnoses of migraine, anxiety and
depression were significantly more common among
students on continuous medication than those without
regular medication use (P=0.036, P=0.022 and P<0.001,

respectively).

Diagnoses of fibromyalgia, irritable bowel
syndrome and whiplash syndrome were significantly more
common among those with a family history of fibromyalgia
than those without a family history (P=0.027, P=0.013 and

P=0.027, respectively).

Diagnoses of chronic fatigue syndrome,
fibromyalgia, temporomandibular joint disorder, whiplash
syndrome and depression were significantly more common
among those with a family history of chronic fatigue
syndrome than in those without a family history (P<0.001,

P=0.021, P=0.042, P=0.021 and P=0.018, respectively).

Diagnoses of temporomandibular joint disorder
were significantly more common among those with a
family history of temporomandibular joint disorder than
those without a family history (P=0.042).

Diagnoses of migraine were significantly more
common among those with a family history of migraine
than those without a family history (P<0.001).

Diagnoses of migraine, irritable bowel syndrome
and depression were significantly more common among
those with a family history of irritable bowel syndrome
than those without a family history (P=0.025, P=0.001 and
P=0.020, respectively).

DISCUSSION

The present study investigating the presence of CS

and related factors revealed a high rate of CS among
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medical students. Among the CS syndromes, the most
common diagnosis was depression. The rate of CS was
significantly higher in female students, in students on
regular medication, and in those with a family history of
chronic fatigue syndrome, migraine and restless leg
syndrome. Diagnoses of migraine, anxiety and depression
were significantly more common among students
diagnosed with a chronic disease and those on continuous
medication. Family history was revealed to be an important

determinant for the presence of CSSs.

In a large-scale Japanese study evaluating the
prevalence of central sensitization syndrome, the presence
of CS was investigated through the application of the CSI
on 21,665 participants, and a prevalence rate of 4.2% was
reported for CS (25).

A multicenter case-control study evaluating the
presence of CS in neurological, psychiatric and pain
disorders, reported CS in 20.7% of those with neurological,
psychiatric and pain disorders and in 4.7% of the healthy
controls (26). In the present study, CS was determined in
25.9% of the medical students based on their CSI scores,
which is higher than those reported for the healthy controls.
A previous study reported a CSS prevalence of 24.8% in
healthy individuals, although the study was limited by its
small sample size (24).

A cross-sectional study evaluating the presence of
CS, adult hyperactivity and attention deficit disorder in
medical students with chronic lumbar pain found a higher
rate of CS than in the present study. Chronic lumbar pain
was identified in 90 of the 227 student respondents, and CS
was determined based on the CSI scores in 78.8% of those
without lumbar pain and 97.8% of those with lumbar pain
(27).

An analysis of the diagnoses of CSSs in part B of the
CSI revealed that 0.3% of the students had restless leg
syndrome, 0.6% had chronic fatigue syndrome, 0.3% had
fibromyalgia, 0.6% had temporomandibular joint disorder,
2.1% had irritable bowel syndrome, 6.3% had migraine,
0.3% had whiplash syndrome, 5.7% had anxiety/panic
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disorder and 9.0% had depression. In an epidemiological
Japanese study evaluating the prevalence of CSSs, these
rates were reported as 0.01% for restless leg syndrome,
chronic fatigue syndrome, fibromyalgia, and whiplash
syndrome, 0.08% for migraine, 0.06% for irritable bowel
syndrome, 0.24% for anxiety/panic disorder and 0.78% for
depression (25). In this regard, it can be suggested based on
the findings of the present study that the rates of
anxiety/panic disorder, and depression in particular, are
higher in medical students. In a review, the rate of
depression was reported to be higher in medical students
from the Middle East than in those from other countries,
and was more prevalent in females than in males [28].
Other studies have reported an overall prevalence of
depression and associated symptoms in medical students
of 1.4% and 73.5% (29,30).

It has been well established that psychosocial factors
are common in those with CSSs, and that these factors
contribute to pain, fatigue and poor sleep quality (31).
When compared to the students of other faculties, medical
students undergo a challenging process and encounter
unique difficulties related to the long education period, the
intensity of the courses, and the exam stress and anxiety
associated with the examinations for specializations in
medicine. It has been stated that the psychosocial health
status of medical students is affected negatively by the
various stress factors they face (32). In a study evaluating
the distress experienced by medical students during the six
years of medical education, there was no difference
between junior medical students and other university
students, while medical students in the second and third
terms of education recorded higher stress levels, lower life
satisfaction and higher rates of depression (33). Although
the rates of CS did not differ significantly in the present
study, the highest rate was observed in fourth-year
students, which can be attributed to the fact that this period
coincides with the transition of education to a hospital

environment and encounters with real patients.

In the present study, the rate of CS was significantly
higher in the female students than in the male students,
concurring with the findings of previous studies reporting
a difference in CS levels between sexes (25). In a cross-

sectional study evaluating the presence of CS in chronic

musculoskeletal pain disorders in different populations,
the distribution of the patients showed a significant
difference between sexes, and consistent with the present
findings, the rate of CS was higher in females (34). These
differences may be attributed to females are more likely
than men to suffer from fibromyalgia, migraine, chronic

widespread pain and persistent postoperative pain (35-37).

In the present study, CS was significantly more
common in students on continuous medications than in
students not on regular medications, which may be related
to the significantly higher rate of migraine, anxiety and
depression in those on continuous medications than in
those without regular drug use. There was no significant
difference in the age or BMI values of the participants with
and without CS, which can be attributed to the young study
population (18-25 years), the mean BMI being within
normal ranges, and the low number of obese students with
a BMI range of 9.91-34.87.

One of the main findings of the present study is that,
concurring with previous studies, family history is an
important determinant of CS and central sensitization
syndrome in medical students. Patients with a history of
pain throughout their lives are known to have a strong
familial history. The first-degree relatives of patients with
fibromyalgia are more likely to have fibromyalgia than the
family members of healthy controls, and high rates of other
chronic and painful conditions have been reported in this
subpopulation (38). Furthermore, the family members of
patients with fibromyalgia have been reported to be more
susceptible to the condition than those of control subjects,

regardless of whether or not they have chronic pain (39).

The strong susceptibility to fibromyalgia and other
painful conditions in families has led researchers to
investigate specific genetic polymorphisms. It has been
reported that individuals with CS have been previously
exposed to stressors and have a strong personal and
familial history of pain, and these findings have been
confirmed by genetic studies (40). In the present study, the
ratio of students diagnosed with fibromyalgia, irritable
bowel syndrome and whiplash syndrome was significantly
higher in those with a family history of fibromyalgia than

those without; the ratio of students diagnosed with chronic



fatigue syndrome, fibromyalgia, temporomandibular joint
disorder, whiplash syndrome and depression was
significantly higher in those with a family history of chronic
fatigue syndrome than those without; the ratio of
participants diagnosed with temporomandibular joint
disorder was significantly higher among those with a
family history of temporomandibular joint disorder than
those without; the ratio of participants diagnosed with
migraine was significantly higher among those with a
family history of migraine than those without; and the ratio
of students diagnosed with migraine, irritable bowel
syndrome and depression was significantly higher in those
with a family history of irritable bowel syndrome than
those without. Numerous studies to date have provided
strong evidence that these disorders share common
comorbidities, including sleep disorders, fatigue and
cognitive slowing, all of which are associated with the
objective determinants of CS (15, 40-43).

One limitation of the present study is the lack of

previous epidemiological studies evaluating the
prevalence of CSSs in Turkey for comparison, and so the
present data could not be compared with normal
population data. As a further limitation, additional factors
such as smoking, alcohol use, caffeine consumption,
exercise habits, sleep duration and perceived stress were

disregarded.

In conclusion, the present study identified a high
prevalence rate of CS in medical students, with sex, family
history and regular drug use being identified as related
factors. Keeping in mind the likely development of central
sensitization syndrome in medical students, the
consideration of the stress they endure associated with the
long and physically and mentally demanding education

program is important for early diagnosis and treatment.
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ABSTRACT

Introduction and Objectives: HELLP syndrome is a severe pregnancy-related
complication characterized by hemolysis, elevated liver enzymes, and low
platelet count. Complement dysregulation contributes to the etiopathogenesis
of HELLP syndrome. Therapeutic plasma exchange (TPE) removes abnormal
complement pathway components and replaces them with normal
physiological components. This study aimed to evaluate the impact of TPE on
disease progression in HELLP syndrome patients unresponsive to supportive
therapy and corticosteroids.

Materials and Methods: This retrospective study involved 13 patients
diagnosed with Class 1 HELLP syndrome based on the Mississippi system.
These patients underwent TPE in the postpartum period between 2012 and
2015.

Results: Of the thirteen patients, three succumbed to multiorgan failure. After
TPE, hemoglobin and platelet counts increased, while AST, ALT, and LDH
levels decreased. These changes were statistically significant (p<0.05). In
patients who died after TPE, the duration between hospital admission and
TPE initiation was longer.

Conclusion: TPE is an effective treatment strategy that improves clinical
outcomes in patients with complex postpartum HELLP syndrome who do not
respond to conservative management. Early diagnosis and the role of TPE in
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HELLP sendromu, hemoliz, yiiksek karaciger enzimleri ve diisiik trombosit
sayist ile karakterize, gebelikle iliskili ciddi bir komplikasyondur.
Kompleman diizensizligi, HELLP sendromunun etiyopatogenezine katkida
bulunur. Terapotik plazma degisimi (TPE), anormal kompleman yolu
bilesenlerini ortadan kaldirir ve bunlar1 normal fizyolojik bilesenlerle
degistirir. Bu calisma, destekleyici tedavi ve kortikosteroidlere yanit
vermeyen HELLP sendromlu hastalarda TPEmnin hastaligin ilerlemesi
tizerindeki etkisini degerlendirmeyi amagcladi.

Gereg ve Yontem: Bu retrospektif calisma, Mississippi sistemine gore Smnf 1
HELLP sendromu teshisi konan 13 hastay1 icermektedir. Bu hastalara 2012-
2015 yillar1 arasmnda dogum sonrast dénemde TPE uygulandi. On tig
hastadan ticii coklu organ yetmezliginden 6ldii. TPE sonrasi hemoglobin ve
trombosit sayilar1 artarken AST, ALT ve LDH seviyeleri azaldi. Bu
degisiklikler istatistiksel olarak anlamliyd: (p<0,05). TPE sonras1 &len
hastalarda hastaneye yatis ile TPE uygulanmas: arasindaki siire daha
uzundu.

Sonug: TPE, konservatif tedaviye yanit vermeyen kompleks dogum sonrasi
HELLP sendromlu hastalarda klinik sonuglar: iyilestiren etkili bir tedavi
stratejisidir. Bu tiir vakalarda erken tani ve TPE'nin hastalik yonetimindeki
rolii giderek 6nem kazanmaktadir.

Anahtar Kelimeler: HELLP sendromu, terapétik plazma degisimi, klinik

sonuglar

HELLP syndrome, an obstetric complication, is
characterized by hemolysis, elevated liver enzyme levels,
and low platelet counts. It affects 0.5 to 0.9% of all
pregnancies and 10-20% of severe preeclampsia cases (1).
Regarded as an extreme form of preeclampsia, HELLP
syndrome presents symptoms such as headache, blurred
vision, nausea, fatigue, edema, right upper abdominal pain,
epistaxis, and seizures. It can lead to fatal consequences,
including disseminated intravascular coagulation (DIC),
renal failure, and

postpartum hemorrhage, acute

multiorgan failure (2).

Therapeutic plasma exchange (TPE) is employed in
the treatment of various microangiopathies, including
postpartum hemolytic uremic syndrome (HUS) and
thrombotic thrombocytopenic purpura (TTP). Systemic
inflammation and complement cascade dysregulation are
known to be crucial in the etiopathogenesis of HELLP
syndrome (3). Following the discovery that women with
mutations in complement regulatory proteins may develop
severe preeclampsia (4), TPE has been utilized in treating
HELLP syndrome. TPE in HELLP syndrome has been

successfully tested and is recommended by the American
Society of Apheresis (ASFA) guidelines (5).

This study aims to evaluate the effects of TPE on the
progression of HELLP syndrome in patients unresponsive

to supportive therapy and corticosteroids.
MATERIALS AND METHODS

Thirteen patients, diagnosed with Class 1 HELLP
syndrome as per the Mississippi system, underwent TPE in
the postpartum period between 2012 and 2015 at Cukurova
University Faculty of Medicine and were included in the
study.

All postnatal patients received magnesium sulfate
to prevent or treat convulsions. Antihypertensive drugs
were administered to patients with blood pressure >140/90
mmHg. All patients were given dexamethasone 10 mg IV
every 12 hours to increase platelet count. No patients
responded to corticosteroid and supportive treatment
during the postnatal period. Consequently, therapeutic
plasma exchange was carried out using fresh frozen plasma

in single or multiple numbers and a 1:1 volume, based on



clinical and laboratory status. Complications encountered

during plasma exchange were documented.

HELLP syndrome diagnostic criteria included
hemolysis (abnormal peripheral blood smear, bilirubin
level > 1.2 mg/dl, lactate dehydrogenase level > 600 IU/L),
elevated liver enzyme levels (SGOT level > 70 IU/L), and a
platelet count below 100,000 (6).

Patients' ages were recorded. A complete blood
count was conducted to determine hemoglobin and platelet
count. Additionally, aspartate aminotransferase (AST),
(ALT),

thromboplastin time (APTT), international normalized

alanine aminotransferase activated  partial
ratio (INR), fibrinogen level, D-dimer level, albumin level,
LDH, total bilirubin, conjugated bilirubin, uric acid, blood
urea nitrogen (BUN), creatinine, and procalcitonin (PCT)
levels were assessed. These parameters were recorded in
the case report forms. Hemoglobin, platelet, AST, ALT, and
LDH values were compared at the time of TPE decision and

24 hours after the completion of TPE.
Statistical Analysis

Categorical measurements were summarized as
number and percentage, and numerical measurements
were summarized as mean and standard deviation (median
and minimum-maximum where necessary). To compare
two dependent groups, Wilcoxon signed-rank test was
used to determine that the groups were different from each
other by looking at the differences between the rankings in
the two groups. IBM SPSS Statistics Version 20.0 package
programme was used for statistical analysis of the data.
Statistical significance level was taken as 0.05 in all tests.
SPSS reference: IBMCorp. Released 2011. IBM SPSS
Statistics for Windows, Version 20.0. Armonk, NY: IBM
Corp.

RESULTS

A total of 13 patients were included in the study. All
patients were class 1 patients according to Mississippi
classification. After TPE, platelet count, liver enzyme levels
and hemolysis findings rapidly improved in 10 of 13
patients. The mean age and number of TPE performed were
higher in the group of patients who deceased after TPE. In
the group of patients who deceased after TPE, the time
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elapsed from the day of admission to the hospital to the day
of TPE was longer. The mean hemoglobin and platelet
levels were higher in the patient group who recovered after
TPE. The mean ALT, AST, total bilirubin, direct bilirubin,
LDH, INR, D-dimer, creatinine and procalcitonin levels of
the patient group who deceased after TPE were higher than
those of the patient group who recovered after TPE.
Hemoglobin, platelet count and albumin levels were lower

in the patient group who deceased after TPE (Table 1).
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Table 1: Characteristics of patients who recovered after TPE and patients who deceased after TPE

Patients recovering after TPE (n=10)

Patients who have died after TPE
(n=3)

Age (years)

29.5+4.3 35.7+4.7
Time from hospital admission to
apheresis (days) 3.3x1.1 5.6+0.6
Number of TPE sessions 3.4+41.7 6.0+4.6
Hemoglobin (g/dL)(12-16) 79417 6.6+0.5
Platelet (uL)(150-400) 30300+11804 21333+8447
ALT (U/L) (0-55) 489+274 623+241
AST (U/L) (5-35) 1212+478 14284586
Total bilirubin (mg/dL)(0.2-1.2) 6.4+1.9 8.7+3.2
Direct bilirubin (mg/dL) (0- 0.5) 24417 32421
LDH (U/L) (120-250) 8691235 10364452
INR (0.8-1.2) 1.6+0.4 2.2+0.8
D-dimer (mg/L)(0-0.5) 19.0+14.0 25.4+13.1
Creatinine (mg/dL)(0.7-1.2) 2942 4 40417
Procalcitonin (ng/mL) (0-0.5) 4.443.6 13.549.6

Hemoglobin, platelet, AST, ALT and LDH levels
before TPE and hemoglobin, platelet, AST, ALT and LDH

values after TPE treatment were compared. Hemoglobin

Table 2: Comparison of laboratory values before and after TPE

and platelet counts were found to be higher and AST, ALT,
total bilirubin, direct bilirubin and LDH levels were found
to be lower after TPE treatment (Table 2).

Before TPE After TPE

Hemoglobin (g/dL) (12-16) 7.6 £1.6 9.6 £1.62
Platelet (uL) (150-400) 30538+11730 5661514268
ALT(U/L) (0-55) 5824216 108+75
AST(U/L) (5-35) 1329+ 459 172+103
Total bilirubin (mg/dL)(0.2-1.2) 6.9+2 4 3.1+2.5
Direct bilirubin (mg/dL) (0- 0.5) 2.7+1.9 0.9+0.5

LDH (U/L) (120-250) 15204829 183472

Since the number of cases was small, the Wilcoxon
signed-rank test was applied by looking at the differences

between hemoglobin, platelet, AST, ALT and LDH levels
before and after TPE (Table 3). A significant difference was

found between the levels after TPE and the levels before
treatment. (p<0.05)
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Table 3: Results of Wilcoxon signed-rank test analysis based on hemoglobin, platelet, AST, ALT and LDH values before
and after TPE.

Hemoglobin Platelet AST ALT LDH
V4 -3.1852 -3.1882 -3.180P -3.180P -3.180P
Asymp. Sig. (2- | 0.001 0.001 0.001 0.001 0.001
tailed)
a. Based on negative ranks.
b. Based on positive ranks.
such as capillaries and arterioles. Thrombotic
DISCUSSION microangiopathies (TMAs) are a group of diseases
characterized by platelet-rich fibrin deposition, especially
HELLP  syndrome is a life-threatening  insmall vessels. TTP is one of the more common thrombotic

complication of pregnancy, with a mortality rate of 1.1%
(7). The majority of cases occur before labor, with a very
small number of HELLP cases occurring within 48 hours
postnatal. HELLP syndrome is considered a complication
of hypertensive pregnancy disorders. Early diagnosis and
treatment are crucial, as the risk of mortality is high in cases
that are recognized late (7). There are two main
diagnosis of HELLP

syndrome. Sibai proposed strict criteria for the first-used

classification systems for the

Tennessee classification system (8). For the diagnosis of
HELLP syndrome in the Tennessee classification system,
intravascular hemolysis, peripheral smear findings
including evidence of microangiopathy, elevated serum
bilirubin (= 20.5 umol/L or > 1.2 mg/100 mL) and elevated
LDH levels (> 600 IU/L) are required (7). The second
classification system, the Mississippi system, categorizes
patients into three classes according to platelet count, AST
or ALT levels, and LDH levels. In this classification system,
the lowest platelet count at any time during the course of
the disease is important (9). Class 1 is consistent with a
platelet count <50,000/pL, class 2 with a platelet count of
50,000-100,000/uL, and class 3 with a platelet count of
100,000-150,000/uL. Class 1 HELLP is associated with the
highest maternal morbidity and mortality rates and the
longest recovery time. The more severe the disease, the

longer the postnatal recovery time (10).

Microangiopathic hemolytic anemias (MAHA)
describe a group of diseases characterized by the
destruction of erythrocytes passing through the platelet-

fibrin network in microthrombi in small vascular structures

microangiopathies. Clinical and laboratory findings in TTP
improve rapidly with the application of TPE. Due to the
significant reduction in patient mortality, this treatment has
been applied to other TMAs. A subset of HELLP syndrome
may be associated with thrombotic microangiopathy
caused by complement dysregulation and can be treated
without the need for rapid delivery of the fetus (11).

The etiopathogenesis of HELLP is still not fully
clarified (12). Increased inflammatory response due to
complement activation is thought to have an important role
in the etiopathogenesis of HELLP syndrome (13). When
C5b-9, a membrane attack complex, is used as a marker in
serum and urine, upregulation of the alternative
complement pathway has been suggested (14). Gene
mutations affecting the regulatory factors of the
complement system have also been reported to have an
important role in the etiopathogenesis of HELLP syndrome
(15). TPE

components and replaces them with normal complement

removes abnormal complement pathway

components. In HELLP syndrome, TPE is performed to

correct the defect in the complement system.

The ASFA categories

guidance to clinicians for apheresis therapies, including

of evidence provide

TPE, in the treatment of various diseases. In HELLP
syndrome, TPE may be used if there is no improvement
within 72 hours postnatal. ASFA recognizes postpartum
HELLP syndrome as a condition for which the optimal role
of TPE has not been determined (16). Therefore, it is
classified as category IIl. TPE in the antepartum period has
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no role as delayed labor is associated with maternal and
fetal loss. Antepartum use of TPE is considered category IV,
as evidence suggests that TPE is ineffective or harmful due
to the increased risk of mortality associated with delayed
labor (16). HELLP syndrome can be misdiagnosed as viral
hepatitis, cholangitis, and other acute diseases that make
pregnancy difficult (17). Less common diseases in the
differential diagnosis of HELLP, but which may be
associated with high maternal mortality in pregnancy,
include idiopathic thrombocytopenic purpura, acute fatty
liver of pregnancy, HUS, TTP, antiphospholipid antibody
syndrome, and systemic lupus erythematosus (18).

HELLP syndrome is a potentially life-threatening
both mother
complications are common in HELLP syndrome, and the
disease causes 7.0-70.0% perinatal death and 1.0-24.0%
maternal death (19). It is known that patients fulfilling

disease for and fetus. Maternofetal

Mississippi class 1 diagnostic criteria have the highest
perinatal morbidity and mortality rate. Patients with class
1 disease have an incidence of hemorrhage of
approximately 13%. The most common autopsy finding is
cerebral hemorrhage, with sixty percent of mortality
occurring in patients with class 1 disease (20). In this
potentially fatal disease, hospitalization is recommended
for close follow-up of clinical findings and laboratory
parameters. Since HELLP syndrome is known as a severe
form of pre-eclampsia, pre-eclampsia should be treated
carefully, and effective blood pressure control should be
provided with safe drugs such as hydralazine, nifedipine,
and labetalol together with magnesium sulfate for seizure
prophylaxis. Blood pressure should be kept below 155/105

mmHg (21).

Most of the clinical trials for the management of
HELLP syndrome are experimental. Reaching 34 weeks of
gestation plays an important role in the treatment decision.
Labor is indicated if the disease occurs after 34 weeks of
gestation or if fetal and/or maternal conditions worsen.
Vaginal birth is preferred (22). If the cervix is not suitable
in this patient group, it is recommended to deliver after
cervical maturation is achieved. If the mother's condition
deteriorates or signs of intrauterine fetal stress are observed
before 34 weeks of gestation, labor should be performed
without waiting. For fetal lung maturation before the 34th

week of gestation, a single course of corticosteroid
treatment as 12 mg betamethasone at 24-hour intervals or 6
mg dexamethasone at 12-hour intervals is recommended
before labor. High-dose treatment and repeated doses
should be avoided for fear of long-term adverse effects on
the fetal brain (23). The clinical value of standard
corticosteroid therapy in maternal HELLP syndrome is

uncertain.

In our study, all postpartum patients with HELLP
syndrome were classified as Class 1 according to the
with

corticosteroids, maternal stabilization, and pregnancy

Mississippi system. Despite prior treatment
termination, clinical findings did not improve. TPE was
conducted in all patients. Two patients experienced tetany
due to citrate used for anticoagulation, and one patient had
hypotension. A total of three patients died from multiorgan
failure. We calculated a 23% mortality rate in this patient
group with an unfavorable prognosis. Ten patients whose
laboratory parameters and clinical findings improved
rapidly after plasma exchange were discharged after full

clinical and laboratory recovery.

In HELLP syndrome, albumin levels decrease in
response to an increased inflammatory response. In our
study, serum albumin levels were low in all patients (Table
2). The albumin level was lower in patients who died after
TPE compared to those who survived. Although not
statistically significant, this may suggest a connection
between lower albumin levels and worse prognosis in
patients with HELLP syndrome. Further studies with
larger patient populations are required to confirm this

relationship.

HELLP syndrome remains a major cause of
maternal and fetal morbidity and mortality. Early detection
and prompt management are essential to minimize
complications. The primary treatment involves delivering
the baby and providing supportive care. TPE may be
considered in cases of postpartum HELLP syndrome,
particularly for patients not showing improvement within
72 hours after delivery. In our study, we found that TPE
could be beneficial for a select group of postpartum HELLP
patients, with a reduction in mortality compared to the

expected rate. However, it is crucial to emphasize that TPE



should be reserved for select cases where conventional
treatments have failed, and the risk-benefit ratio should be

carefully assessed.
Conclusion

In conclusion, HELLP syndrome is a complex and
potentially life-threatening condition with significant
maternal and fetal risks. Early detection and appropriate
management, including delivery and supportive care, are
vital for improving outcomes. In some cases, TPE may be a
postpartum HELLP
syndrome. Further studies are needed to better understand

beneficial adjunct therapy for

the role of TPE in managing HELLP syndrome and to
establish guidelines for its use.
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Arastirma Makalesi

Acil Servisten Anestezi Yogun Bakim Unitesi'ne
Kritik Hasta Yatiglarinin Degerlendirilmesi

CHARACTERISTICS OF CRITICALLY ILL PATIENTS ADMITTED TO INTENSIVE CARE UNIT
FROM EMERGENCY DEPARTMENT

®O0sman SAHIN?, ®®Murat KUCUK?, ®Semih KUCUKGUCLU!

1 Dokuz Eylil Qniversitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon Anabilim Dall, izmir, Tiirkiye

2Dokuz Eylill Universitesi Tip Fakiiltesi Yogun Bakim Bilim Dalr , Izmir, Tiirkiye

oz

Giris: Acil serviste degerlendirilen kritik hastalarm, ti¢tincii basamak yogun bakim
tinitesine yatis kriterlerini tanimlayarak, alt basamak yogun bakim ve palyatif
bakim kapasite yetersizliginin son basamak yogun bakimlara olan etkisini
anlatmay1 amagladik.

Gereg ve Yontemler: Dokuz Eyliil Universitesi Hastanesi'nde 2016-2019 tarihleri
arasinda eriskin acil servisten anestezi yogun bakim tinitesine yatisi yapilan 18 yas
ustii kritik hastalar calismaya dahil edilmistir. Hastalarin arsiv dosyalarmdan ve
hastane bilgi sisteminden edinilen demografik ozellikleri, yogun bakim yatisi
boyunca verilen destek tedaviler, yogun bakim ve hastane mortaliteleri
kaydedilmis, yogun bakim yatis oncelik modelleri ile palyatif bakmm
endikasyonlari belirlenerek uygunsuz yatislar tespit edilmistir.

Bulgular: Calismaya alman 300 hastanin 182’si (%60,7) erkek, 118’1 (%39,3) kadin
oldugu saptanmustir.. Hastalarda en stk komorbidler sirasiyla KOAH (87/300,
(%29), Alzheimer-Demans (54/300, (%18), Koroner Arter Hastalig1 (46/300, (%15,3)
oldugu bulundu. 197(%65) hasta IMV, 66 hasta (%22) NIV, 10 hasta (%3,5) HENO
destegi almaktadir. Hastalarin bakanlik yatis modeline gore 110 (%36), 6ncelik yatis
modeline gore 79 (%26), palyatif yatis modeline gore 37 (%12) uygunsuz yatis
oldugu bulunmustur. Bakanlik modeli ve 6ncelik modelinin ortak olarak tespit
ettigi uygunsuz yatis sayisi ise 60 (%20) oldugu saptanmustir. Her iki modelin ortak
tespit ettigi 60 hastada palyatif bakim yatis agisindan degerlendirildiginde, palyatif
bakim endikasyonu olan hasta sayist 18 saptanmistir. Tiim hastalarda YBU
mortalitesi %30 hastane mortalitesi %38,7 bulunmustur. Bu oranlar; saglik
bakanlig1 kriterlerinin uygunsuz yatis olarak degerlendirdigi grupta YBU
mortalitesi %24, hastane mortalitesi %30, 6ncelik modeli kriterlerinin uygunsuz
yatis kabul etti§i grupta ise YBU mortalitesi %30, hastane mortalitesi %35
bulunmustur. Tki grubun ortak tespit ettigi uygunsuz yatislarda ise YBU mortalitesi
%30 hastane mortalitesi %31 tespit edilmistir. Palyatif bakim endikasyonu olan
. grupta ise YBU mortalitesi %43, hastane mortalitesi %51 bulunmustur.
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ABSTRACT

We aimed to describe the effects of level 1-2 intensive care and palliative care
capacity inadequacy on tertiary intensive care units by defining the criteria
for hospitalization in the tertiary intensive care unit of critically ill patients
evaluated in the emergency department.

Materials and Methods: Critical patients over the age of 18 who were
admitted to the anesthesia intensive care unit from the adult emergency
department at Dokuz Eyliil University Hospital between 2016-2019 were
included in the study. Demographic characteristics of patients obtained from
archive files and hospital information system, supportive treatments given
during intensive care hospitalization, intensive care and hospital mortality
were recorded, and inappropriate hospitalizations were determined by
determining intensive care hospitalization priority models and palliative care
indications.

Results: Of the 300 patients included in the study, 182 (60.7 %) were male and
118 (39.3%) were female. The most common comorbidities in patients were
found to be COPD (87/300, (29%), Alzheimer-Dementia (54/300, (18%),
Coronary Artery Disease (46/300, (15.3%), respectively. (65%) patients
receive IMV, 66 (22%) NIV, 10 (3.5%) HFNO support. Patients were found to
be inappropriately hospitalized according to the ministry hospitalization
model, 110 (36%), according to the priority hospitalization model, 79 (26%),
and 37 (12%) according to the palliative hospitalization model. The number
of inappropriate hospitalizations determined jointly by the ministry model
and priority model was found to be 60 (20%). When palliative care was
evaluated in terms of hospitalization in 60 patients, which were determined
by both models, the number of patients with palliative care indication was 18.
In all patients, ICU mortality was 30% and hospital mortality was 38.7%.
These rates were found to be 24%, hospital mortality, and 30% in the group
in which the criteria of the Ministry of Health evaluated as inappropriate
hospitalization, and 30% and 35% in the hospital, in the group in which
priority model criteria considered inappropriate hospitalization. ICU
mortality was 30% and hospital mortality was 31% in inappropriate
hospitalizations jointly determined by the two groups. In the group with
palliative care indication, ICU mortality was 43% and hospital mortality was
51%.

Conclusion: Due to the increase in the critically ill population and the limited
number of beds, hospital administrations should take measures to increase
the capacities of critical care and palliative care units. In addition, the
establishment of institutions that can provide palliative care and hospice
support at home and health centers can help reduce emergency service
applications.

Keywords: Intensive care, palliative care, admission model, hospice

Kronik hastaliklar, diinyadaki yaglanan niifus ve
septisemi insidansinda artis ile birlikte kritik bakim
iinitelerinde tedavi gormesi gereken hasta insidansini da
arttirmaktadir (1). Yogun bakim talebi olan kritik hastalarn
acil serviste kalig siliresinin uzamamasi ve hastalarin

surveyi acgisindan 6nemlidir (4-5). Ortak bir fikir olarak

YBU (Yogun Bakim Unitesi) yataklarinin sayisi agisindan
da uygun hasta kabulii nemlidir.

YBU'ne hasta triaji strateji ve planlama gerektiren
sistematik bir durumdur. Kritik bakim kaynaklarinin
maliyetli olmasi, imkanlarin ve yatak sayisinin sinirh
olmast ve bu grup hasta popiilasyonunun artmasi

nedeniyle “Yogun Bakim Kabul Kriterleri” olusturulmus



ve “Yogun Bakimdan daha fazla fayda gorecek hasta”
kavrami ortaya atilmigtir. Yogun bakima hasta alinmasi
karars; 3 farkli modellemeye gore (tani, dncelik ve objektif
parametre) dayandirilip yapilmaktadir. Bu modeller

kurumlara yol gosterici olmasiyla  beraber, saglik
kuruluslarinin kendi i¢ gereksinimlerine gore kilavuzlarini

olusturmasi gerekmektedir.

Oncelik modelinde kabul sistemi, yogun bakimdan
en fazla faydalanacak hastalar (1.derece) ile en az fayda

gorebilecek hastalari (5. derece) tanimlamistir

Ulkemiz Saghk Bakanlig: tarafindan 2011 yilinda
yayinlanan, ‘Yatakli Servis Hizmetleri Yonetmeligi'ne gore
yogun bakim basamaklar1 endikasyonlar1 ve palyatif
bakim iinitelerine hasta kabul endikasyonlar: belirtilmistir

).

Palyatif bakim ilerleyici ve kiiratif olmayan, mortal
hastaliklarda konforlu yasam kalitesi hedefleyen bir bakim
sistemidir. . Palyatif bakima yoénlendirme/konsultasyon
isteme kriterleri 2008 yilinda ulusal saglik forumunda

belirlenmistir (5).

Hospis bakim hastane disinda 6zellesmis bir destek
mekani olarak tanimlanmistir. Kiiratif tedavilerin fayda
saglamadigi, yasamin son altt ayinda verilebilen
desteklerin tamami olarak kabul edilmektedir. Yaglanan
niifusa oranla bu birimlerin yatak kapasitesi yeterli
gelmediginden  palyatif bakim gereken hastalar son
basamak yogun bakima yatirilmakta ve simrl sayidaki
yogun bakim yataklarmmin verimli ve akilcr kullanimi

aksamaktadir.

Bu ¢alisma ile yogun bakim ihtiyaci olan hastalarin,
acil servis tizerinden son basamak yogun bakim {iinitesine
yatislar1 degerlendirilerek, yogun bakim kabul kriterleri ile
birlikte uygunsuz hasta kabullerini inceleyip sebeplerini ve

sonuglarini géstermeyi planladik.
YONTEM

Hastanemiz girisimsel olmayan etik kurulundan
2019/23-36
baslandi. 2016-2019 tarihlerinde cesitli nedenlerle erigkin

numarali onay karari almarak calismaya

acil servis tizerinden Anestezi Yogun Bakim Unitesi
(AYBU)ne 18 yas iistii yatisi yapilan hastalar calisma

grubuna alinmistir.
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Her hasta igin; sosyodemografik 6zellikleri ,yandas
hastaliklari, yogun bakim iinitesi kabul modeli kriterlerine
gore yatis uygunlugu, palyatif bakim {initesine yatis
uygunlugu, yogun bakim tinitesi skorlamalar1t APACHE-II
(AcutePhysiologyandChronicHealth ~ Evaluation = Score
II),SAPS-2 (Simplified Acute Physiology Score), GKS
(Glasgow Coma Scale), SOFA (Sequential Organ Failure
YBU  kabiilii

medikasyonlar, yatis sirasindaki organ yetmezlikleri ve

Assessment  Score), sirasinda  verilen

yogun bakim kalis siireleri daha énceden hazirlanan hasta
veri tarama formu iizerine kayit edildi. Hastalarmn yatis
uygunluklar1 kabul modellerine gore degerlendirildi.
Oncelik modeli kabul kriterleri ve saglik bakanliginin
belirledigi kabul kriterleri baz alinarak birbirlerine denk
gelen uygunsuz hasta yatiglar1 bulunarak degerlendirildi.

Kabul sistemlerinin birbirlerine gelen karsiliklars;
1.0ncelik === 3 Basamak

2.0ncelik ™= 3 Basamak

3.0ncelik ™ 2 Basamak

4.0Oncelik ™= 1 Basamak veya Palyatif Bakim

5.0ncelik ™= Palyatif Bakim veya Hospis Bakim

olarak belirlendi.

Palyatif bakima ydnlendirme/konsiiltasyon isteme
kriterleri 2008 yilinda ulusal saglik forumunda belirlenen

durumlar dogrultusunda karar verilmistir.
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Genel Kriterler

> Ciddi hastalik ve asagidakilerden bir veya daha fazlasinin varliginda;

Yeni tan1 almis yagsami tehdit eden bir hastalik i¢in semptom kontrolu, hastaya/aileye destek

Giinliik yagsam aktivitelerini siirdiirme yeteneginde azalma

Kilo kayb1

Progresif metastatik kanser

Uzun siireli bakim veren saglik tesislerinden hastaneye yatig

Ayni hastaliktan son ii¢ ayda ii¢ veya daha fazla hastane yatis

Kontrolii gii¢ psikolojik ve emosyonel semptomlar

Hasta/aile veya doktorda prognozla ilgili kararsizlik

Hasta/aile veya doktorda tedavi segeneklerinin uygunlugu ile ilgili kararsizlik

Yararsiz tedaviler icin hasta veya ailesinin istekleri

DNR onaminda kararsizlik veya ¢atismalar

VIVIV|V|VI|V|V|V|V|V|V|V

ilgili kararsizlik

Ciddi hasta veya olume yakin hastada, oral yol disinda beslenme/hidrasyon yapilmasi ile

A\

kronik mental hastalik vb.)

Ciddi hastalik surecinde siirli sosyal destek (aile destegi olmamasi, yalniz yasam, evsiz,

> Hasta/aile veya doktorun hospis uygunlugu ile ilgili bilgilendirme istemi

> Hasta veya ailede psikolojik veya manevi sikint1

Kanser Kriterleri

>  Sistemik tedavilere ragmen lokal ileri veya metastatik kanser progresyonu

> Karnofsky <50 veya ECOG >3

> Beyin metastazi, spinal kord kompresyonu veya neoplastik menenyjit

> Malign hiperkalsemi

> Progresif plevral/peritoneal veya perikardiyal efiizyon

Nérolojik Kriterler

»  Folstein Mini Mental Score < 20

Herhangi bir nérolojik durum i¢in feeding tiip diisiiniilmesi

Status epileptikus > 24 saat

Mekanik ventilasyon diisiiniilen ALS veya diger norolojik hastaliklar

Herhangi tekrarlayan bir beyin tiimorii

Kotii fonksiyonel durum veya demansla birlikte Parkinson hastalig

V|VIV|V|V|V

Kotii fonksiyonel durum ve son alt1 ay iginde bir veya daha fazla enfeksiyon nedeniyle

hastaneye yatis yapilan ileri Alzheimer veya demans

e iki haftadan daha uzun siiren koma veya PSV (Preserved Speech Variant)

Hastalarin yogun bakim {initesi yatis karar1 nobetgi
Acil

servisden istenen yatis konsiiltasyonu iizerine hastay1

klinisyenin degerlendirmesi sonucu verilmistir.

degerlendirip anlik yatak sayisina ve acil servis doluluk
oranina uygun yatis kabulii yapildig1 bilinmektedir.

Uygunsuz yatis olarak degerlendirilen ( oncelik

modeli 3-4-5 veya seviye 1-2 veya palyatif -hospis bakim

grubuna dahil edilen ) hastalar ile YBU mortalite skorlart

arasindaki iligki incelendi.

SPSS 240

Numerik  parametreler

Analizlerde istatistik ~ programi

kullanilmisgtir. medyan ile
interquartile range (IQR-ceyrekler aciklig1), kategorik

parametreler ise n (% (ylizde) ile gosterilmistir.



BULGULAR

Ocak2016-2019 ¢alismaya alinacak tarihler arasinda,
16 yatakli AYBU'ne, acil servisten 315 hasta kabul
edilmistir. 15 hasta 18 yas altinda olmasindan dolay1
calismaya alinmamustir. 300 hasta ¢alismaya alinip geriye

yonelik degerlendirilmistir.

Hastalarin %60,7 erkek, %39,3 kadin olup, medyan
yas 70 (Ceyrekler Agiklig, (52,25-80,75) bulunmustur.

Yogun Bakim Yatis Modellerine Gore Hasta Dagilim1

Oncelik modeli yatis kriterlerine uygun olarak

bakildiginda 221 hasta dogru endikasyon (1-2. Grup ) ile
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79 hasta uygunsuz endikasyon(3-4-5. Grup) ile AYBU'ne
kabul edilmistir. %65 hasta oncelik 1. Grup, %8,7 hasta
oncelik 2. Grup, %16,3 hasta oncelik 3. Grup, %4,3 hasta
oncelik 4. Grup, %5,7 hasta oncelik 5. Grup kriterlerini
karsiladig1 ve yogun bakima kabul edildigi saptanmustir.

Saglik bakanliginin yogun bakim kabul kriterlerine
gore %63 hasta 3.basamak YBU, %35 hasta 2.basamak
YBU, %2 hasta 1.basamak YBU kriterlerini karsiladig:

bulunmusgtur.

Bakanlik yatis kabul
%37'sinin 3.basamak YBU yatis kriterlerini karsilamadig

modeline gore, hastalarin

saptanmustir (Sekil 1).

Sekil 1: Yogun Bakim Yatis Modellerine Gore Hasta Dagilimu

ONCELIK YATIS MODELI

ONCELIK  ONCELIK ONCELIK ONCELIK ONCELIK
MODEL1 MODEL2 MODEL3 MODEL4 MODEL5

SAGLIK BAKANLIGI
ENDiIKASYON MODELI
189

200

150

105

100

50

0 T T 1
Seviye 1 YBU Seviye 2 YBU Seviye 3 YBU

Dogru Endikasyon ile Yatis : 221 hasta Uygunsuz | Dogru Endikasyon ile Yatis: 189 hasta
Endikasyon ile Yatis :79 hasta Uygunsuz Endikasyon ile Yatis :111 hasta
hasta palyatif bakim kriterleri ile degerlendirildiginde,
Yogun Bakim Yatislarnm Modeller Uzerinden palyatif bakim yatis gerekli olan hasta sayis1 da 18 (%30)

Karsilastirilmasi

Oncelik kabul modeli ve saglik bakanlig1 yatis kabul
modeli kiyaslandiginda; modellerin ortak olarak tespit
ettigi hasta sayis1 60 bulunmustur. Bakanlik yatis modeline
gore oncelik kabul modelinin son basamak yogun bakima
alman hastalarin {izerindeki sensivitesi %90, spesifitesi

%54,5 bulunmustur. Tki modelin birlikte tespit ettikleri 60

saptanmustir.(Tablo 1)
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Tablo 1: Yogun Bakim Yatis Modellerinin Karsilagtirilmasi

Hasta Sayisi SAGLIK BAKANLIGI KABUL Toplam
MODELI
BASAMAK1 BASAMAK?2
ONCELIK KABUL 3 42 43
MODELI 4 7 7
5 8 10
57 60

Yatis Modellerine Goére Uygunsuz Yatislarin Genel
Ozellikleri

Bakanlik kabul modeline gore uygunsuz tespit
edilen grup (111 hasta) incelendiginde ;

Hastalarin medyan yas 73 (Ceyrekler Agiklig1 [63-
82]) olup %54,5 erkek oldugu, APACHE-II skor medyan 25
(Ceyrekler Agiklig1 [15-40]), SAPS-II medyan degeri 17
(Ceyrekler Acgikligi [9-32]),SOFA skor medyan degeri 6
(Ceyrekler Acikligi [1-7]), GKS medyan degeri 9 (Ceyrekler
Aciklig1 [9-10])bulunmustur. Bu gruba en cok KOAH (%24)
ve kabul sirasinda en ¢ok hastalara (%88) solunum
yetmezligi eslik etmistir. Ayn1 zamanda hastalar yasamsal
destek tedavileri bakimindan irdelendiginde %27’i invaziv
MV destegi, %51'i non-invazif MV destegi, %7’si HFNO

destegi aldiklar1 bulunmustur.

YBU vyatis giinii medyan degeri 10 (Ceyrekler
Aciklig1 [4-17]), hastane yatis giinli medyan degeri
11(Ceyrekler Aciklig: [5-18]) belirlenmistir.

Oncelik yatis modeline gore uygunsuz tespit
edilen grup (79 hasta ) incelendiginde ;

Hastalarin medyan yas 71 (Ceyrekler Acgiklig: [61-
81]) olup %50,6 erkek oldugu, APACHE-II skor medyan 18
(Ceyrekler Acikligr [13-24]),SAPS-II skor medyan 21
(Ceyrekler Aciklig: [11-37]),SOFA skor medyan degeri 6
(Ceyrekler Agikligi [2-20]), GKS medyan degeri 10

(Ceyrekler Acgikligi [7-10]) bulunmustur.Ayni sekilde bu
gruba da KOAH (26 hasta -%31) ve 67 hasta da (%84)
solunumsal yetmezlik eglik etmistir.Hastalar yasamsal
destek tedaviler bakimindan irdelendiginde %38’i invazif
MV destegi, %40t CPAP non-invazif MV destegi, %7,5'i
HFNO destegi aldiklar1 bulunmustur.

YBU yatis giinii medyan degeri 10 (Ceyrekler
Aciklig1 [4-16]), hastane yatis giinii medyan degeri 11
(Ceyrekler Aciklig1 [5-18]) belirlenmistir.

Palyatif yatis kriterlerine uyumlu olan hastalar

(37 hasta ) incelendiginde ;

Hastalarin medyan yas medyan degeri 71
(Ceyrekler Agiklig1 [61-81]) olup %56 erkek oldugu,
APACHE-II skor medyan 21 (Ceyrekler Acikhigi [15-
28]),SAPS-II skor medyan degeri 39 Ceyrekler A¢iklig: [21-
72]),SOF A skor medyan degeri 6 (Ceyrekler Acikligi [6-20]),

GKS medyan degeri 9 (Ceyrekler Ackligi [5-
10])bulunmustur. Komorbiditelerden en ¢ok Alzheimer-
Demans (%46) bulunmustur. Hastalarin %94,6’sinda

solunum yetmezligi varken yatis sirasinda yasamsal destek
tedaviler bakimindan irdelendiginde %67’si invazif MV
desteginde, %29'u non-invazif MV destegi almakta

olduklar: bulunmustur.

YBU yatis giinii medyan degeri 15 (Ceyrekler
Aciklig1 [7-23]), hastane yatis giinii medyan degeri 13
(Ceyrekler Acikligi [6-22]) bulunmustur.



iki modelin birlikte uygunsuz tespit ettigi
uygunsuz yatislar incelendiginde (60 hasta );

Hastalarin medyan yas 71 (Ceyrekler Aciklig: [49-
80]) olup %51 erkek oldugu ,APACHE-II skor medyan 25
(Ceyrekler Agikligr [15-40]), SAPS-II skor medyan 16,7
(Ceyrekler Agikligr [10-32]),SOFA mortalite skor medyan
degeri 6 (Ceyrekler Agiklig1 [1-7]), GKS medyan degeri 10

(Ceyrekler Aciklig [9-10]) bulunmustur.
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Komorbiditelerden en ¢ok her iki gruba uyumlu olarak
KOAH (%11,4) bulunmustur. Hastalarin kabul sirasinda
%901 solunum yetmezligi varken
tedavileri irdelendiginde %21'i invazif MV destegi, %531
non-invazif MV destegi, %10u HFNO destegi aldiklar
bulunmustur. YBU yatig glinii medyan degeri 7 (Ceyrekler

yasamsal destek

Aciklig1 [4-14]), hastane yatis giinii medyan degeri 10
(Ceyrekler Acikligi [5-15]) bulunmustur.

Tablo 2 : Yatis Modellerine Gore Uygunsuz Yatislarin Genel Ozellikleri

UYGUNSUZ YATISLAR

Kinik Ozellikler Bakanlik Oncelik Model | iki Model Ortak Palyatif Yatis

Model Uygunsuz Yatis | Uygunsuz Yatis Kriterleri

Uygunsuz N:79 N:60 N:37

Yatis

N:111
Yas 73 (63-82) 71 (61-81) 71 (49-80) 71 (61-81)
Cinsiyet
Erkek 60 (%54,5) 40 (%50,6) 31 (%51) 21 (%56)
Kadin 51 (%45,5) 39 (%49,4) 29 (%49) 16 (%44)
APACHE Skoru 25(15-40) 18 (13-24) 25 (15-40) 21 (15-28)
SAPS Skoru 17 (9-32) 21 (11-37) 16 (10-32) 39 (21-72)
SOFA Skoru 6 (2-7) 6 (2-20) 6 (1-7) 6 (6-20)
GKS 9(9-10) 10 (7-10) 10 (9-10) 9 (5-10)
Yandas Hastaliklar
Serebrovaskiiler Hastalik 3 (%2,7) 4 (%5) 1 (%1) 6 (%16)
Hipertansiyon 4 (%3,6) 7 (%8,4) 8 (%4,8) 5((13,5)
Diyabetes Mellitus 7 (%6,3) 11 (%13) 2 (%2) 13 (%35)
Koroner Arter Hastalig1 24 (%21) 19 (%23) 11 (%6,6) 11 (%29,7)
Kronik Bébrek Hastalig 22 (%19) 11 (%13) 12 (%7,2) 7 (%19)
Alzheimer ve Demans 20 (%18) 13 (%15) 8 (%4,8) 17 (%46)
Kronik  Obstriiktif ~ Akciger 27 (%24) 26 (%31) 19 (%11,4) 9 (%24)
Hastalig1
Malignensi 15 (%13) 7 (%8,4) 6 (%3,6) 14 (%38)
Kalp Yetmezligi 13 (%11) 13(%15) 2(%2) 9 (%24)




168 Acil Servisten Yogun Bakim Triaji

KABULDE ORGAN YETMEZLIKLIKLERI
Santral Sinir Sistemi 46 (%41) 43 (%54) 26 (%43) 27 (%73)
Solunum Sistemi 97 (%88) 67 (%84) 54 (%90) 35 (%94,6)
Dolagim Sistemi 12 (%10) 6 (%7,5) 4 (%6) 4 (%10,8)
Hepatobilier Sistem 2 (%2) 3 (%3) 0 0
Renal Sistem 15 (%13) 9 (%11) 8 (%13) 3 (%8,1)
HASTA KABULUNDE DESTEK ve TEDAVI

Solunumsal
Invaziv Mekanik Ventilasyon 30 (%27) 30 (%38) 13 (%21) 25 (%67,6)

Non-Invaziv Mekanik 56 (%51) 32 (%40) 32 (%53) 11 (%29,7)

Ventilasyon
High-Flow Nasal Oksijen 8 (%7) 6 (%7,5) 6 (%10) 0
Vasopressor Ilag 10 (%9) 7 (%9) 4 (%6,7) 5 (%13,5)
Renal Replasman Tedavisi 12 (%11) 11 (%13) 9 (%15) 5 (%13,5)
SONUCLAR

YBU Yatis Giinii 10 (4-17) 10 (4-16) 7 (4-14) 15 (7-23)
Hastane Yatis Giinil 11 (5-18) 11 (5-18) 10 (5-15) 13 (6-22)
YBU Mortalite 27 (%24) 24 (%30) 18 (%30) 16 (%43)
Hastane Mortalite 33 (%30) 28 (%35) 19 (%31) 19 (%51)
Tiim degerler median ve yiizdelik olarak verilmistir.
Parantez icindeki degerler geyrekler agiklig1 olarak verilmistir.

Hastalarin Yogun Bakim Sonuclar1

AYBU’e alman 300 hasta %387 Oliimle
sonuglanmigtir. Taburcu edilen 184  hastanin 44’4 eve
taburcu, 123’1 servise devir , 9'u palyatif bakim {initesine
ve 8’iise 1. ve 2. basamak yogun bakima externe edilmistir.
YBU mortalitesi %30, hastane mortalitesi ise %38,7

bulunmustur.

Bakanlik yatis modeline gore yogun bakim
mortalitesi %24, hastane mortalitesi %30 bulunmustur.
Oncelik yatis modeline gore yogun bakim mortalite orani
%30, hastane mortalite oran1 %35 saptanmistir. Her iki

yatis modeli kesisimine gore YBU mortalite oran1 %30,

hastane mortalite oran1 %31 bulunmustur. Palyatif bakim
tinitesi yatis endikasyonlarimni iceren grupta ise yogun
bakim mortalite oran1 %43, hastane mortalite oran1 %51
bulunmustur (Tablo 3).
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Tablo 3: Hastalarin Yogun Bakim Sonuglar1
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TARTISMA

Son basamak AYBU'ne kabul edilen hastalart
inceledigimiz bu ¢alismada;, dncelik yatis modeline gore
%26, bakanlik yatis modeline gére %36, palyatif bakim
kabul kriterlerine gére %12 uygunsuz yatis yapildig: tespit
edilmistir. Oncelik modeli ve bakanlik yatis modelinin
birlikte tespit ettikleri uygunsuz yatan hasta sayisiise %20

bulunmustur.

Yogun bakim tiniteleri farkli etyolojilerden olusan
hasta popiilasyonuna sahip ve hasta mortalitesi yiiksek
birimlerdir (6).Calismamizda genel gerceklesen mortalite
orani %38,7dir.Genel olarak %17 ile %36 arasinda degistigi
300

hastanin gerceklesen mortalite oranindan daha diisiik

belirtilen mortalite oranlarindan yuksektir(7-8).

olmasmin nedeni uygunsuz endikasyonla kabul edilen
hastalarin mortalite oranlarinin ya ¢ok diisiik ya da ¢ok
yliksek olmasi olabilir. Calismamizdaki saglik bakanlig:
endikasyonlarina gore Seviye -2 olarak tespit edilen
hastalarin APACHE ve SAPS skorlamalar1 ve mortalite
ytizdeleri genel skor ortalamasi ve mortalite yiizdelerinden

de diisiik olmas1 uygunsuz yatis1 destekler niteliktedir.

Hemodinamik olarak yakin izlenmesi gereken
surveyi dusuk hasta grubunun kabulunun yapilacagi
uygun bakim servilerinin bulunmamasi ya da kapasitenin
yeterli olmamas: da, bu hastalarin acil servis yataklarinda
uzun siire kalmasma ya da uygunsuz yatis olarak 3.

basamak yogun bakimda takip edilmesine neden

olmaktadir. Boylelikle yogun bakim yatis1 igin fazladan
yatis igin konsiiltasyon istenen bir ortam olusmaktadir.
Kapasite yetersizligi olan durumlarda baglantili olarak acil
servis yogunlugu artmakta, acil serviste hasta
degerlendirme ve tedavi siireci zorlagsmaktadir. Klinigi
kot olan hastalarin acil serviste uzun siire izlenmesi, acil
serviste hasta bakiminin kalitesini de olumsuz yonde
etkilemektedir (8-10). Sonug olarak, yogun bakim tedavisi
hastanin yasamina ekstra bir faydasi olmayacak kadar
klinik olarak kétii hastalar icin uygun tedavi verebilecek
tinitelerin olmamasi, bu klinikteki hastalarin acil servise
getirilmesine ve yogun bakim yatis1 icin danisilmasina
sebep olmaktadir.Diinyada oldugu gibi iilkemiz iginde
gecerli bir durum ifade edilmistir; kronik, onkolojik
problemler ve bakima muhtag hastalar igin hizmet verecek
palyatif bakim ve hospis  merkezlerinin  kurulup
gelistirilmesi, acil servis kritik hasta basvurularini da
onemli oranda azaltacaktir (9-11). Ote yandan son basamak
yogun bakim birimleri ile birlikte ara bakim birimlerinin
sayisinin fazlalastirilmas: da kritik hastanin acil serviste
kritik hasta bekleme katkida

bulunacaktir.

sliresinin kisaltilmasina

Hastalar oncelik yatis modeli parametrelerine gore
%73,7'si
endikasyon ile yatis1 yapilmus fakat hastalarin %26,3'1 ise

gruplara ayrildiginda  hastalarin dogru
diger bakim iinitelerine yatmasi gerekliyken iist basamak
yogun bakima yatis yapilmustir. Hastalarin %16’s1 3.

oncelik model grup hastalardan olusmaktadir. Genel



170 Acil Servisten Yogun Bakim Triaji

olarak son basamak yogun bakim iinitesine kabul icin
konsulte edilen hastalar arasinda yapilan ¢alismada 6ncelik
%18,6

saptanmustir. Bizim c¢alismamizda bir tek acil servis

modeline gore 3.6ncelik grubu hasta oram
tarafindan konsiiltasyon yapilan hastalar1 igermesi
sebebiyle yapilan calismada dncelik modeli 3 grubu hasta
sayisinin daha yiiksek bulunmasina neden olmus olabilir.
3-4-5 olan

gruplarda yas ortalamas: daha yiiksek bulunmustur.

Calismamizin ek olarak oOncelik modeli

Vanessa ve ark.(12) yaptig1 calismada de benzer sekilde
onceligi olmayan gruplarda yas ve mortalite oranlar1 daha

yliksektir.

Ulkemizde yogun basamak yatis endikasyonlar:
Saglik bakanlig: tarafindan belirlenmis olsa da multi
keskin  bir
yapilamamaktadir. Uygunsuz yatislar yapilabilmektedir.

faktoryel — sebeplere  bagh ayrisma
Calismamizda bakanlik endikasyonlarina gore %63 hasta
endikasyonu dogru bir sekilde anestezi yogun bakima
kabul edilmistir. Fakat

olmadan kabul edilmistir. Kritik bakim ihtiyaci gosteren

%37 hasta endikasyonu uygun

onkolojik hastalarin son yillarda sayisinda artis olmasi ve
palyatif bakim uhitelerin sayisinin yeterli olmamasi
hastalarin dogru olmayan endikasyon ile 3.basamak yogun
bakimda yatak isgal etmesine neden olmaktadir.Yogun
bakim ve palyatif bakim tinitesi iilkemiz ve hastanemizde

yeterli sayida degildir (13).

Calismamizda hem bakanlik endikasyonlarina gore
kabul edilen ara basamak yogun bakim hem de 6ncelik
modeline gore hastalarin bagka bir anlatimla iki kabul
modelinin ortak olarak buldugu uygunsuz hasta yatisi
sayist 60 (%20) bulunmustur. Boylelikle son basamak
yogun bakima alman 300 hastanin %20’si uygunsuz
oldugunu gostermektedir. Bu oranin fazla olmasimnin
nedeni alman hastalarda en sik yandas hastalik, KOAH
olmasi olabilir. Solunum sikintis1 nedeniyle kabul edilen
alman 35 hasta Oncelik modeline gore ve 38 hasta ise
bakanlik kabul modeline gore uygunsuz kabul yapilmaistir.
Hastanemizde alt basamak yogun bakim yatak sayisi
kapasitesi diisiiktiir. Basit bir Ornegi izole solunum
sikintistyla bagvuran hastalarin NIV gereksinimi nedeniyle
3.basamak yogun bakima kabul edilmek durumunda
kalinmigtir. Bakanlik ve &ncelik model grubunda tespit

edilen uygunsuz yatigslardaki mortalite oranlarmin daha

sebebi

performanlari son basamak yogun bakim monitorizasyonu

disiik  bulunmasinin aslinda bu hastalarin

gerekmedigini kanitlar niteliktedir.

Calismamizdaki palyatif bakima yatis kriterlerine
uyan 37 hastanin 21’inde onkolojik tan1 mevcuttu. Bu
hastalarin da yaridan fazlasi son dénem malignite hastasi
olmasina ragmen uygun birimde yer olmamasindan dolay1
anestezi yogun bakim tarafindan yatisi yapilmistir. Bu
hasta grubu yogun bakimlarda klinisyenler tarafindan
‘fayda gormeyecek yatis’ olarak degerlendirilmektedir.
Calismamizda goriilen palyatif yatis endikasyonlarma
uygun grupta, hastane ve yogun bakim mortalite
oranlarinin yiiksek olmast bu sebepten kaynaklidir.
Literatiirde son basamak yogun bakim icinde takip edilen
palyatif bakim hastalarin arastirilmasiyla alakali benzer

yiiksek mortalite oranlar1 goriilmiistiir (14).

Uygunsuz yatislar yogun bakim yatis siireleri
agisindan kiyaslandiginda bakanlik ve 6ncelik modelinin
uygunsuz tespit ettigi gruptaki hastalar ve ikisinin ortak
tespit ettigi hastalar benzer yatis siirelerine sahipken,
palyatif yatis agisindan uygun degerlendirilen hastalarda
yogun bakim yatis siiresi daha uzundur. Ayni zamanda
mortalite agisindan da daha diisiik bir yiizdelige sahip olan
palyatif yatisa uygun hasta grubu yogun bakim {initesinde
en uzun siire uygunsuz yatisa sebep olup yatak dolduran
grup olarak bulunmustur. Bagka bir calismada da benzer
sekilde umutsuz ve son dénem hasta grubunun yogun
bakimda yatis siireleri diger hastalardan fazla 30,69
bulunmustur. (15)

Calismamizin bazi limitasyonlart vardir. Birincisi
retrospektif ¢alisma olmasi, ikincisi hasta tibbi 6zge¢mis
dosyalarinin tam olmamasy, {iclinciisii endikasyon koyulup
yogun bakim yatis1 yapilan hastalarin ndbet¢i uzmanin
tizerindeki subjektif etkileri sayilabilir.Uygunsuz olarak
degerlendirilip yatis yapilan hastalarin bir boliimii aymn
zamanda yogun bakim yatis kriterlerini saglayip ve
diigkiin klinik durumda olmasi veya olabilecegi
ongoriilmesi de sayilabilir. Calismamizin giiclii taraflar1 da
mevcuttur. Hastalar1 3 farkli hasta kabul skalasina gore
degerlendirme sansimiz olmustur. Bundan dolay1 yogun
bakim kabul sistemleri arasindaki farkliliklar daha net

belirlenmistir. Diger énemli husus ise palyatif bakim ve
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hospis kapasitelerinin sorgulanmasi ve sayilarinin

arttirilmasi hususunda bir bakis agis1 kazandirmasidir.

Sistemsel aksakliklar: iyi analiz edebilmek i¢in daha

detayli ve biiyiik calismalara ihtiyag vardir.
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Amag: Aortopulmoner sant operasyonlari, kompleks siyanotik kalp hastaliklarmda
pulmoner kan akiminin arttirilmasi ve pulmoner arterlerin gelismesi, dolayisi ile
sistemik oksijen saturasyonunun iyilestirilmesini amagclayan palyatif prosediirlerdir.
Calismadaki amag, palyatif aortopulmoner sant operasyonu uygulanan hastalarda
preoperatif durum, operatif teknik ve yaklasimlar ile postoperatif seyir arasmdaki
iligkileri tespit etmek, mortalite ve morbiditeye etki eden risk faktorlerini arastirmak ve
degerlendirmektir.

Gereg ve Yontemler: Calismaya Kasim 1985-Agustos 2009 tarihleri arasinda Istanbul
Universitesi Kardiyoloji Enstitiisti Kalp Damar Cerrahisi Anabilim Dali'nda Modifiye
Blalock-Taussig sant (MBTS) operasyonu uygulanan 587 olgu dahil edildi. Retrospektif
olarak preoperatif ve operatif veriler kaydedilerek, hastalar patofizyolojinin tek ya da
cift ventrikiil tamirine uygunlugu temel alinarak (univentrikiil /biventrikiil) iki grupta
stuflandirildi. Birincil sonug olarak hastane 6ltimii veya iyi hal ile taburcu olma kabul
edildi. Yas gruplari (neonatal, 1 ay-1 yas ve 1 yas {izeri) ve cerrahi yaklasim (torakotomi,
sternotomi) temel alinarak, yaklasimlar arasindaki farklarin birincil sonug tizerine etkisi
degerlendirildi. Mortalite ve morbidite tizerine etki eden risk faktorleri istatistiksel
olarak arastirildi.

Bulgular: Calismaya katilan 364’11 erkek (%62), 223"t kiz (%38), ortalama yas1 21,6+31,2
ay (0-240) ve ortalama kilosu 10,7+7,2 kg (2,7-54) olan 587 hastanin, 66's11 aylik (%11,2),
236's1 1 ay-1 yas (%40,2) ve 285'i 1 yas tizeri (%48,6) grupta degerlendirilmistir. 191
hastada univentrikiiler (%32,5) ve 396 hastada biventrikiiler (%67,5) tamir planlanmus,
141 hastada median sternotomi (%24), 446 hastada torakotomi (%76) uygulanmustir.
Erken donem mortalite orani %11,6'dir. Sant yetmezligi acisindan; yas, tani,
ekstrakorporeal dolasim (ECC) kullanim ihtiyaci, cerrahi yaklasim, sant capr anlamli
bulunmus ve ¢oklu degisken lojistik regresyon analizi sonucunda cerrahi yaklasim
bagimsiz risk faktorii olarak saptanmistir (p=0,002). Mortalite agisindan anlaml
bulunan yas, sant cap1 ve cerrahi yaklasim arasmnda lojistik regresyon analizi ile
sternotomi (p=0,0001) ve 1 ay-1 yas aras1 grup (p=0,008) bagimsiz risk faktorii olarak
izlenmistir.

Sonug: Halen 6zellikle kompleks konjenital kalp hastaliklarinda palyatif cerrahinin
altenatif yaklasimlarimin azligi sebebi ile kalp cerrahisindeki yerini koruyacagi
gortilmektedir. Gtinimiizde MBTS prosedyiirii igin cerrahi yaklasimlar ve yogun bakim
takip protokollerinde genis bir bilgi birikimi ve deneyim edinilmis olsa bile, bu hasta
grubunda mortalite ve morbiditeye etkili risk faktorlerini uzun dénem sonuglari ile
arastiran prospektif calismalara ihtiyag vardir.
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ABSTRACT

Purpose: Aortopulmonary shunt operations are palliative interventions that are used
in complex cyanotic cardiac conditions to improve systemic oxygen saturation and
maturating pulmonary arteries by increasing pulmonary blood flow. In this study, we
aimed to investigate and evaluate the association between preoperative conditions,
operative techniques, and postoperative outcomes; as well as to determine the risk
factors that are related to morbidity, and mortality in patients receiving palliative
aortopulmonary shunt procedures.

Material And Methods: Five hundred eighty-seven patients who underwent MBTS
operation in Istanbul University, Institute of Cardiology, Department of
Cardiovascular Surgery between November 1985 - August 2009 were included in the
study. Preoperative and postoperative data were examined, and patients were
retrospectively grouped into two, regarding their pathology for either univentricular,
or biventricular repair. Primary outcome was investigated as means of in-hospital
death, or being discharged in good health. Three age groups (neonatal, 1 month-1 year,
older than 1 year), and two surgical technique groups (thoracotomy, sternotomy) were
established to determine their effects on primary outcomes. Risk factors for mortality
and morbidity were statistically analyzed.

Results: Among the 587 patients enrolled, 364 were male (62%), and 223 were female
(38%). Average age and body weights were 21.6+31.2 months (0-240 months), and
10.7+7.2 kg (2.7-54 kg), respectively. Age groups were as follows: 66 were under 1
month (11.2%), 236 were between 1 month and 1 year (40.2%), 285 were over 1 year
(48.6%). One hundred ninety-one cases (%32,5) underwent univentricular repair, and
biventricular repair procedure was planned for the remaining 396 patients (67.5%).
Median sternotomy was the approach preferred for 141 patients (24%) and
thoracotomy for the other 446 (76%). Early mortality rates were calculated as 11.6%.
Age, diagnosis, use of ECC, surgical approach and shunt diameter were found to be
important risk factors for shunt failure. Among those, only surgical approach was
found to be an independent risk factor according to multi-variate logistic regression
analysis (p=0.002). Among mortality factors found to be statistically significant such
as age, shunt diameter, and surgical technique, only sternotomy (p=0.0001) and being
between Imonth - 1 year of age (p=0.008) were considered to be independent risk
factors.

Conclusion: In complex congenital heart defects, palliative surgical treatment seems
to be the primary approach due to lack of alternatives. Today, there is an extensive
experience on MBTS procedure and on its intensive care follow up protocools but
there is still a need for long term prospective trials to establish the risk factors affecting
mortality, and morbidity.

Key Words: Congenital heart disease; Cyanotic; Palliative procedure; Shunt.

Shunt temelinde gelistirilmis en efektif palyatif

hastaliklar1 (KKH) i¢inde dnemli bir grubu olusturur. Bu
hasta grubunda yetersiz pulmoner kan akimi klinik olarak
siyanozu ve buna sekonder diger semptomlar1 ortaya
¢ikarir. Pulmoner kan akimin artirici sistemik-pulmoner
santlar, pulmoner kan akimi yetersiz olan ¢ocuklarda bu
akimi arttirmak amacl ilk olarak Alfred Blalock ve Helen

Taussig tarafindan 1944 yilinda gelistirilmistir (1-12).

Giintimiizde, son 4 dekad boyunca en sik
kullanimda olan, bir polytetrafluoroetilen (PTFE) tiip greft
yardimiyla gerceklestirilen modifiye B-T sant, klasik B-T

prosediirdiir ve en ¢ok komplike konjenital kalp defekti
olan neonatal ve infantlarda pulmoner kan akimini

saglamak amaci ile uygulanmaktadir (2).

Modifiye B-T sant prosediiriinde subklaviyan
arter ile pulmoner arter arasinda PTFE tiip grefti
kullanulmaktadir (13). Operasyon sag veya sol torakotomi
ile (4. interkostal araliktan) veya mediyan sternotomi ile
uygulanabilir (14,15). Cerrahi yaklasim subklaviyan arter
veya pulmoner arter anatomisi, duktus arteriozus varligi,

biiyiik damar iligkisi ve cerrahin tercihine gore degismekle



beraber, 1990 yilindan bu yana median sternotominin
bircok acidan daha avantajli oldugu belirten calismalar
yayimlanmaya baslamistir (14).

Sistemik-pulmoner sant operasyonlari, 06zellikle
yenidogan ve c¢ocuk hasta grubunda hayat kurtarici
yaklagimlar olmalar1 sebebi ile, KKH cerrahisinde énemli
bir yere sahiptir (16). Bu calismadaki amacimiz, palyatif
aortopulmoner sant operasyonu uygulanan hastalarda
preoperatif durum, operatif teknik ve yaklasimlar ile
postoperatif arasinda mortalite ve

seyir iligkileri,

morbiditeye etki eden risk faktorlerini tespit etmektir.

YONTEM

Calismaya 01.11.1985-25.08.2009 tarihleri arasinda
Istanbul Universitesi Kardiyoloji Enstitiisit Kalp Damar
Anabilim  Dali'nda
operasyonu uygulanan 614 siyanotik konjenital kalp
hastas1 dahil edildi. Calismamiza Istanbul 1. No’lu Klinik
Aragtirmalar Etik Kurulu 22.12.2009 tarih D-018 say1li karar

ile tez ¢alismasi olarak onay alindi. Retrospektif olarak

Cerrahisi aorta-pulmoner sant

hasta dosyalar1 ve ameliyat notlar1 tarand: ve kimlik

bilgileri gizli tutulmak kaydiyla, yas, cinsiyet, tani,

gecirdikleri operasyonlar, cerrahi yaklagim
(sternotomi/torakotomi), sant capi, gelisen
komplikasyonlar kaydedildi. Dosyalar1 taranan 614

hastanin 1 tanesinde ek olarak kardiyomiyopati oldugu, 2
tanesine palyatif Brock (pulmoner valvotomi) prosediirti, 1
tanesine Potts sant, 17 tanesine Santral sant, 2 tanesine
Waterston sant uygulandig: tespit edilerek g¢alisma dist
birakildi. Modifiye Blalock-taussig sant uygulanan 587

hasta kapsaminda ¢alisma siirdiiriildii.

Aorto-pulmoner sant endikasyonu olusturan
mevcut siyanotik konjenital kalp hastalig1 tanularma sahip
hastalar incelenerek operasyonunun palyatif
(hemodinamik) ya da korrektif plan dahilinde bir basamak
tedavisi olarak uygulanmasina gore hastalar temel olarak
iki grupta smiflandirdi. Bu smiflandirmada hemodinamik
olarak patofizyolojinin tek ventrikiil tamiri ya da cift

ventrikiil tamirine uygunlugu temel alindi.

Tek bir atrioventrikiiler kapagi atrezik olan hastalar
(Trikiispit atrezisi veya mitral atrezi), bir adet iyi gelismis
ventrikiilii (Unbalanced common atrioventrikiiler kanal

defekti) veya bir adet ventrikiiliin fonksiyonel oldugu ya
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da cift girisli ventrikiile sahip olan (Cift girisli sol ventrikiil,
cift girisli sag ventrikiil) hastalar hemodinamik olarak tek
ventrikiil tamiri planlanan hasta grubuna dahil edildi.
Hipoplastik sol kalp sendromu tanili hastalar ¢alisma dis1
birakildi.

Anatomik korreksiyona uygun ya da iki fonksiyonel
ventrikiile sahip hastalar (Fallot tetralojisi (TOF), pulmoner
stenoz ile birlikte ventrikiiler septal defekt (VSD+PS) vb.)
ise cift ventrikiil tamiri planlanan hasta grubunda
smiflandirildi. Hastalar insizyon sekline gore cerrahi
yaklagim temel alinarak iki ayri grupta degerlendirildi

(Torakotomi (sag/sol) ve median sternotomi gruplart).

Birincil sonug olarak hastanede 6liim veya iyi hal ile
taburcu olma kabul edildi. Hastalar neonatal (0-28 giin), 1
ay-1 yas arast ve 1 yas iizeri olarak ii¢ grupta incelendi.
Yillar i¢inde degisen ve gelisen cerrahi yaklagimin ve temel
olarak torakotomi ve median sternotomi yaklasimlarinin
arasindaki farklarin birincil sonug¢ tizerine etkisinin

degerlendirilmesi yapildi.

Incelenen komplikasyonlar sepsis, solunumsal
komplikasyonlar (pnémoni, atelektazi, uzun entiibasyon,
pnomotoraks), yara yeri enfeksiyonlari, kanama, sant
okliizyonu ve yetersizligi, artmig pulmoner akim
(overflow), diisiik kardiak debi, kardiyak arrest, silotoraks
(silomediastinum, siloasit, perikard efiizyonu), peroperatif
kardiak arrest olarak siniflandirildi. Tromboz, sant
malfonksiyonu, overflow ve kardiyak arrest gibi genel
durum bozulmasi sebepleri ile acil veya erken revizyon
ihtiyaci, sant iligkili revizyon ihtiyaci, yara yeri revizyonu

ihtiyact durumlari ayrica siniflandirildi.
Cerrahi Teknik

Operasyonlarin  hepsi  intravendz  anestezi
uygulanarak genel anestezi altinda deneyimli kalp damar
cerrahlar tarafindan yapildi. Hastalar operasyon sonrasi
Istanbul Universitesi, Kardiyoloji Enstitiisii, Kalp ve Damar
Cerrahisi Anabilim Dali, Kalp Cerrahisi Yogun Bakim

Unitesi'nde takip edildi.

Cerrahi yaklasim olarak hastalarin 141'ine (%24)
median sternotomi, 446'sina (%76) torakotomi uygulandi.

Torakotomi uygulanan hastalarin 374'{ine (%63,7) Sol
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posterolateral ~ torakotomi, = 72'sine = (%12,3)  sag

posterolateral torakotomi uygulandi.

Median sternotomi yaklasiminda hastaya supin
pozisyon verildi ve sternotomi ile toraks agild1. Frenik siniri
koruyacak sekilde total timektomi yapildi. Perikard tist
1/30 vertikal olarak acgildi ve asildi. Asendan aort,
brakiosefalik arter, subklavyan arter, innominate ven, ana
pulmoner arter ve dallar1 ile duktus arteriozus prepare
edildi. Sant anastomozu o6ncesi sant yapilacak pulmoner
arter klempe edildi. Hemodinamik instabilite olusan
kaldirildi  ve
kardiyopulmoner bypass destegi altinda sant ameliyati

hastalarda  klemp normotermik
gergeklestirildi. 100 U/kg Heparin intravendz olarak
verildi. Subklavyan arterin C-klemp (side klemp) ile
klempaiji sonras: vertikal insizyon yapild1 ve oblik olarak
kesilmis Gore-tex PTFE (Gore-Tex vascular graft, W.L.
Gore assoc. Inc, Elkton, MD) tiip greft 7/0 polypropylene
siitlir kullanilarak devamli dikis teknigi ile ug-yan
anastomoze edildi. Greftin boyu pulmoner arterde
gekilmeye neden olmayacak ve greftte torsiyon ve
koselenme olusturmayacak sekilde ayarlandi. 2,5-3,5 kg
arasi yenidogan ve infant hasta grubuna 3 ve 3,5 mm greft,
daha biiyiik ¢ocuk hasta grubuna ise 4 mm ve iizeri greft
kullanildi. Hastalara kullanilan median sant cap1 ise 5 mm

(30—6,0 mm araliginda) olarak saptandi. 59 hastada

(%10,1) ringli PTFE tiip greft kulamildi. Proksimal
anastomoz sonrast greft boyunu ayarlamak igin
subklavyan arter klempi kaldirilarak greft kanla

dolduruldu ve klemp tekrar konuldu. Distal anastomoz
i¢in kullanilacak olan pulmoner arter iist sinirina side
klemp yerlestirildi ve longitudinal insizyon yapildi. Gore-
tex PTFE tiip greftin (Gore-Tex vascular graft, W.L. Gore
assoc. Inc, Elkton, MD) distal ucu 7/0 polipropilen siitiir ile

devamli dikis teknigi ile u¢-yan anastomoze edildi.

Subklavyan arter vaskiiler klempi kaldirilmadan
once distal anastomozdan hava tahliyesi yapildi. Biitiin
hastalarda vaskiiler klemplerin uzaklastirilmas: sonrasi
duktusa yerlestirilen naylon teyp {izerine konan ligaklip ile
kapatildi. Boylelikle desatiirasyon durumunda tekrar
duktusu acabilme imkani saglandi. Fraksiyone oksijen
(FiO2) orani akcigere fazla kan akimini Onlemek ve

desaturasyonu oda havasinda tespit etmek amaci ile %30'a

takiben

kapatildi. Drenaj tiipleri mediastene yerlestirildikten sonra

digtiriildii. Kanama kontroliinii perikard

sternotomi kapatilda.

Torakotomi yaklagimininda patolojinin durumuna
gore sol ya da sag lateral pozisyon verildi ve 4. interkostal
araliktan insizyon yapildi. Akciger yiizeyel aski dikisleri ile
sabitlendi. Pulmoner arter tizerindeki mediastinal plevra
acildi ve pulmoner arter idantifiye edilerek ¢evre doku ve
kollaterallerden ayrilarak serbestlestirildi. Pulmoner arter
iist ve alt dallar1 kalin ipekle doniilerek gerektiginde
kanama kontrolii saglamak icin hazirlandi. Mediastinal
plevra arkus tizerinde agildi ve SCA {izerine ilerlendi ve
SCA etraf dokulardan serbestlendi ve naylon bir teyp ile
Her iki

tamamlandiktan sonra hastaya heparin verilerek prosediir

doniildii. arterin serbestlestirilmesi

median sternotomide anlatildig1 gibi tamamland.

Yirmi alt1 hastaya (%4,4) kardiyopulmoner bypass
destegi ile sant ameliyat: uygulandi. Bu hastalarin 12'sine
ek olarak atriyal 21'ine

septektomi, pulmoner

rekonstruksiyon, 4'lne pulmoner valvotomi, 7'sine
unifokalizasyon ve 1'ine de pulmoner arter iginden verrii

temizligi yapildi.

Postoperatif donemde biitiin hastalara mekanik
ventilator altinda 18-24 saat solunum destegi aldu.
Hemodinamisi stabil ve arter kan gaz1 degerleri
ekstiibasyona uygun olan hastalar solunum desteginden
ayirildi. Hastalara sant akiminin devamu icin yeterli sistolik
basinci saglayacak sekilde 5 pg/kg/dk'dan Dopamin
perfiizyonu agildi. Pulmoner arter capi veya kullanilan
greft cap1 kiiglik olan, hematokriti yiiksek olan hastalarda
hemostazin saglanmasindan sonra ACT (activated clotting
time) 150-160 sn. araliginda olacak sekilde diisiik doz
(5-10  U/kg/saat)

Kardiyopulmoner bypass destegi uygulanan hastalarda ise

heparin  infiizyonu basland1.
intraoperatif dénemde verilen heparin nétralize edilmedi.

(bmg/kg)

Postoperatif donemde sant akimi, sant fiirimi ve

Postoperatif 1. gilinde aspirin bagland.
arteriyel kan gazi degerleri ile takip edildi. Siipheli
hastalarda eko ile erken donemde Cerrahi Yogun Bakim

Unitesi'nde degerlendirme yapildi.



Istatiksel Analizler

Istatistiksel analizler SPSS 20.0 for Windows (IBM,
Armonk, New York, United States) yazilimi araciligiyla
gerceklestirildi. Mortalite, morbidite sikligi, demografik
degiskenler ve torakotomi ve median sternotomi
uygulanmis gruplar arasindaki demografik degiskenler
agisindan istatistiksel bir fark olup olmadigini incelemek
icin Ki-kare testi kullanuld1. Siirekli degiskenlerin gruplar
arasl

karsilagtirmalarinda  Kolmogorov-Smirnov ~ ve

Shapiro-Wilk testleri ile normal dagilima uygunluk bakildz.

Tablo 1: Taranan hastalarin demografik 6zellikleri ve oranlar1
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Normal dagilima uygun degiskenler Student-t testi ile
uymayanlar Mann-Whitney U testi ile analiz edildi.
Istatistiksel anlamlilik sinir1 olarak p<0,05 kabul edildi.

BULGULAR

Calismaya dahil edilen 587 olgunun 364’1 (%62)
erkek, 223’1 (%38) kadmn olup ortalama yas 21,6+31,2 ay
(min-max:0-240 ay, ortanca deger:11 ay) ve ortalama kilo
10,7+7,2 kg (min-max:2,7-54 kg, ortanca deger:9,5 kg) idi.
Olgularimiza ait bulgular Tablo 1'de goriilmektedir.

Hastalarin 6zellikleri (n=587)
Yas (ay)
0-28 giin
1 ay-1yas
1 yas tizeri
Cinsiyet
Erkek
Kadin
Kilo (kg)
Tan1
Univentrikiiler tamire uygun
Biventrikiiler tamire uygun
Ek Patoloji
Yok
Var:
Situs inversus totalis
Izole Mezokardi/Dextrokardi
Heterotaksi
Anormal Pulmoner vendz doniis

Koroner Anomali

Nonkonfluent pulmoner arter

N % +5S
21.6(0-240) +32,1

66 11,2

236 40,2

285 48,6

364 62

223 38
10,7(2,7-54) +7,2

191 32,5

396 67,5

484 82,5

3 0,5

23 3,9

63 10,7

4 0,7

3 0,5

7 1,2




Calismaya katilan hastalarimizin 66's1 (%11,2) 0-28
glinliik, 236's1 (%40,2) 1 ay-1 yas ve 285'1 (%48,6) 1 yas tizeri
grupta degerlendirilmistir. Hastalarimizin preoperatif
tanilarina gore univentrikiiler veya biventrikiiler tamire
uygun olmak iizere 2 grupta ele alinmis ve 191 (%32,5)
hastada univentrikiil ve 396 (%67,5) hastada biventrikiiler
tamire uygunluk goriilmiistiir. 484 hastada (%82,5)
preoperatif degerlendirmede ek patoloji saptanmamis

Tablo 2: Operatif veriler
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olmakla beraber, 103 hastada (%17,5) ek patoloji oldugu
tespit edilmistir. Ek patolojisi dagilimina baktigimizda;
hastalarin 3'linde situs inversus totalis, 23'linde izole
63'tinde 4'tnde

anormal pulmoner vendz doniis, 3'iinde koroner anomali,

mezokardi/dextrokardi, heterotaksi,

7’sinde nonkonfluent pulmoner arter oldugu saptanmaistr.

Hastalara ait operatif veriler Tablo 2'de gosterilmektedir.

N %
Sant yerlesimi
Sol 390 66,4
Sag 197 33,6
insizyon
Median sternotomi 141 24
Torakotomi 446 76
Sag 72 12,3
Sol 374 63,7
Sant Cap1
3 mm 9 1,5
3,5 mm 11 1,9
4 mm 74 12,6
5 mm 308 52,5
6 mm 185 31,5
Ring
Var 59 10,1
Yok 528 89,9
KPB
Var 26 44
Yok 561 95,6
Ek girisim 65 11,1
Pulmoner rekonstriiksiyon 21 3,6
Pulmoner banding 17 2,9
Pulmoner Valvotomi 4 0,7
Atriyal septektomi 12 2
MAPCA'nin baglanmasi 2 0,3
Kalic1 pacemaker implantasyonu 1 0,2
Unifokalizasyon 7 1,2
Pulmoner arterden verrii temizligi 1 0,2

Modifiye Blalock-Taussig sant operasyonunun
3901 (%66,4) sol pulmoner artere, 197'si (%33,6) sag

pulmoner artere uygulandig1 saptandi. Insizyon tekniginin

141 hastada (%24) median sternotomi, 446 hastada (%76)
torakotomi yaklagimi oldugu bulunmustur. Torakotomi

yaklasiminda hastalarin 72'sine (%12,3) sag torakotomi,



374'tine (%63,7) sol torakotomi uygulanmigtir. Modifiye B-
T sant operasyonunda kullanilan PTFE greft ¢apt mean
5,1+0,7 mm (3-6 mm) olarak saptanmistir. $ant caplarinin
dagilimina baktigimizda 9 hastada (%1,5) 3mm, 11 hastada
(%1,9) 3,5 mm, 74 hastada (%12,6) 4 mm, 308 hastada
(%52,5) 5 mm, 185 hastada ise (%31,5) 6 mm greft
kullanildig1 goriilmiistiir. Kullanilan greftin  59'unun
(%10,1) ringli, 528'inin (%89,9) ringsiz oldugu saptanmustr.
Hastalarin  26'sinda  (%4,4) kardiyopulmoner bypass
esliginde MBTS operasyonu uygulanmistir. Modifiye B-T

sant operasyonun 65'ine (%11,1) ek girisimin eslik ettigi
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rekonstruksiyon, 17 hastada pulmoner banding, 4 hastada
pulmoner valvotomi, 12 hastada atriyal septektomi, 2
hastada MAPCA'min baglanmasi, 1 hastada kalic1 pace
implantasyonu, 7 hastada unifokalizasyon, 1 hastada
pulmoner arter iginden verrii temizligi oldugu tespit

edilmistir.

Modifiye B-T sant uygulanan hastalara ait
postoperatif komplikasyonlar ve mortalite oranlar1 Tablo
Toplamda 126 hastada (%21,5)
komplikasyon gelismistir. 66 hasta (%52,4) eksitus ile

3'de goriilmektedir.

sonuglanmuisgtir.
bulunmustur. Ek girisimin 21 hastada pulmoner
Tablo 3: Postoperatif komplikasyonlar

N % Mortalite
Sepsis 6 1 3
Solunum komplikasyonlar1* 18 3,1 1
Yara yeri enfeksiyonu 5 0,9 1
Kanama (hemorajik Akciger) 3 0,5 1
Sant okliizyonu/yetmezligi 30 51 14
Artmis pulmoner akim 16 2,7 9
LCO (periton diyalizi?) 19 3,2 16
Kardiyak arrest 19 3,2 12
Silotorax* 2 0,3 2
Perop arrest 8 1,4 7
TOTAL 126 21,5 66(%52,4)
*Solunum komplikasyonlar:: Pnomoni, Pnomotoraks, atelektazi, uzun
entiibasyon
*Silotoraks: Siloasit perikard efiizyonu bu gruba dahil edilmistir.

Komplikasyon gelisen hastalarmn 6'sinda (%1)
sepsis gelismis ve 3'i ex olmustur. 18'inde (%3,1) solunum
komplikasyonu goriilmiis ve bunlarin 1'i kaybedilmistir.
5'inde yara yerinde enfeksiyon gelismis olup 4'li yara yeri
revizyonuna alinmistir. Yara yeri enfeksiyonu gelisen
hastalarm 1'i kaybedilmistir. 3 hastada (%0,5) kanama
meydana gelmistir ve 1'i kanama revizyonuna almmustir,
1i de kaybedilmistir. Toplamda 30 hastada (%5,1) sant
okliizyonu/yetmezligi gelismistir. Bunlarin 28'ine tekrar
sant operasyonu uygulanmistir. 1'ine perikard patch ile
pulmoner rekonstruksiyon yapilmistir. 1'i ise revizyona
Sant
okliizyonu/yetmezligi gelisen toplamda 14 hasta eksitus ile

almamadan postop 4. saatte kaybedilmistir.

sonuglanmistir. 16 hastada (%2,7) pulmoner akim artis1
gelismis, 11'ine sant revizyonu uygulanmis, 1'inin santi
kliplenerek pulmoner rekonstruksiyon yapilmistir. Bu
hastalarin 9'u kaybedilmistir. Postop dénemde 19 hastada
LCO (%3,2) gelismis olup bunlardan 2 hastaya sant
revizyonu, 2 hastaya pulmoner debanding, 2 hastaya da
pulmoner rekonstruksiyon uygulanmustir. Diisiik kardiak
debi gelisen hastalarin 16's1 ex olmustur. 19 hastada (%3,2)
postoperatif kardiyak arrest gelismis, 3'iine sant revizyonu,
l'ine ise pulmoner debanding uygulanmistir. Postoperatif
kardiyak arrest sonras: 12 hasta kaybedilmistir. Silotoraks
gelisen 2 hasta (%0,3) goriilmiistiir ve her ikisi de eksitus ile
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sonuglanmistir. Perop arrest gelisen 8 hastanin (%1,4) 7'si

gelisen hastalarin 70'i ise revizyona almmamis ve 401

kaybedilmistir. kaybedilmis, 30'u taburcu edilmistir.

Ozetle komplikasyon gelisen toplam 126 hastanin Komplikasyon gelisen hastalarin komplikasyon
56'st revizyona alimmustir ve bu hastalarin 26'st  goriilmeyen hastalar ile karsilastirmasi Tablo 4'te
kaybedilmis, 30'u taburcu edilmistir. Komplikasyon  goriilmektedir.

Tablo 4: Komplikasyon olan hastalarin komplikasyon olmayan hastalarla karsilastirmasi
Var (n=126) Yok (n=461) P degeri
N(%) N(%)
Yas 0,0001

0-28 giin 37(29,4) 44(9,3)

1 ay-1 yas 54(42,9) 168(36,4)
1 yas iizeri 35(27,8) 249(54,2)

Tan1 0,0001
Univentrikiiler tamire uygun 58(46) 133(28,9)
Biventrikiiler tamire uygun 68(54) 328(71,1)

insizyon 0,0001
Median Sternotomi 61(48,4) 80(17,4)
Torakotomi 65(51,6) 381(82,6)

KPB 0,0001
Var 15(11,9) 11(2,4)
Yok 111(88,1) 450(97,6)

Sant Yerlesimi 0,0001
Sag 67(53,2) 133(28,9)
Sol 59(46,8) 328(71,1)

Ek patoloji 0,0001
Var 36(28,6) 67(14,5)
Yok 90(71,4) 394(85,5)

Calismamizda sant yetmezligi ve mortalitede Mortalite agisindan univariate risk analizi

etkili risk faktorleri istatistiksel olarak degerlendirmeye
alindi. Sant yetmezligi agisindan anlamli bulunan yas,
univentrikiil-biventrikiiler ~ fizyoloji, kardiyopulmoner
bypass varligi, cerrahi yaklasim, sant ¢ap1 arasinda lojistik
regresyon analizi yapildi. Analiz sonucunda sternotomi
(odds ratio 3,95; %95 Confidence Interval; 1,65-9,42
p=0,002) bagimsiz risk faktorii olarak saptandi ve
sternotomi yapilan hastalarda sant yetmezligi gelisme
olasiliginin, torakotomi yapilan hastalara kiyasla ileri
derecede anlamlilik gosterecek diizeyde yiiksek oldugu

bulundu (p=0,0001).

yapildiginda ise yas, sant capr ve cerrahi yaklasim
degiskenlerinin anlamli oldugu bulundu. Bu degiskenlerin
multivariate  analizlerden

lojistik ~ regresyon ile

degerlendirmesinde de asil anlamhligi  yaratan
degiskenlerin sternotomi (odds ratio 3,56; %95 Confidence
Interval; 1,94-6,53 p=0,0001) ve 1 ay-1 yas aras1 yas grubu
(odds ratio 3,45; %95 Confidence Interval; 1,38-8,87

p=0,008) oldugu saptanda.



TARTISMA

Ik sistemik-pulmoner santin 1945 yilinda Blalock
tarafindan basari ile uygulanmasindan itibaren, siyanotik
KKH’si olan ¢ocuklarda MBTS sant tercih edilen palyatif
prosediir olmustur (18,19). Giintimiizde biventrikiiler
tamire uygun yenidogan ve infantlarin tedavisinde primer
tamir tercih edilmektedir. Tek fonksiyonel ventrikiil veya
pulmoner kan akiminin azaldig1 hastalarda ise baslangicta
sistemik-pulmoner sant ameliyat: ile palyasyon fikri agir
basmaktadir (14). Sistemik ve pulmoner sirkiilasyon
arasinda baglantiy1 saglayacak birgok segenek arasinda
ideal kriterleri kapsayan girisim subklavyan arter ile
pulmoner arter arasina PTFE tiip greft yerlestirilmesi ile
olusturulan modifiye sant ameliyatidir (11, 12, 40, 21).

Gecgmiste Blalock-Taussig santin 6ncelikle ileri yas
cocukluk doneminde efektif palyasyon sagladiginin
gosterilmesi ile birlikte, yillar icerisinde kiigiik infant ve
yenidogan yas grubuna BT sant uygulanmasina ilgi
artmustir. Son 30 yil igerisinde siyanotik kalp hastag1 olan
yenidogan ve infantlarin sant ile palyasyonunda
miikemmel sonuglar elde edilmis olup sadece yenidogan
ve diisiik dogum agirlikli bebeklerde(<3 kg) operatif

mortalitede artis gortilmiistiir (4).

Tartisma calisma kapsaminda edinilen veriler
dogrultusunda mortalite ve morbidite ana bashklar:
altinda, yas, sant ¢api, cerrahi yaklasim, kardiyak patoloji

gibi degiskenler ele alinarak planlanmstir.
Mortalite

Pulmoner kan akimi sant bagimli olan hastalar
erken postoperatif dénemden tam diizeltme ameliyatina
kadar gegen siirede mortalite agisindan belirgin risk
tasimaktadirlar (22). Gegmisten giiniimiize ¢ok sayida tek
merkezli calisma MBTS prosediiriiniin  sonuglarmi
incelemis ve elde edilen sonuglar MBTS prosediiriiniin
mortalite oraninin %3,7 ile %14 araliginda degismekte
(4, 5, 16, 22-26). Gold ve

arkadaslarmin yaptig1 112 vakalik bir ¢alisma ile en diistik

oldugunu gostermistir

mortalite orani (%3,7) bildirilmistir. Fakat bu calismada
ortalama yasin 3 ay olmasi ve hastalarin %50'sinde
dikkat
gekicidir (26). Buna ragmen, William ve arkadaslar1 en

kardiyak patolojinin Fallot tetralojisi olmasi

yliksek sayida Blalock-Taussig vaka serisine sahip
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¢alismalarinda (2000 vaka ve 6 dekad siire ile) %14

mortalite orani bildirmiglerdir. Ancak aragtirmacilar
yiiksek mortalite oranmin ilk Blalock-Taussig prosediirii
i¢in gegerli oldugunu ve vakalarin ortalama yasinin 8,3 yil,
ortalama kilonun 18,9 kg oldugunu belirtmislerdir (4).
Literatiirdeki degisken verilerin yaninda, genis bir yas
grubu ve oldukga genis bir vaka cesitliligini kapsayan
populasyona ait ¢alismamizda mortalite oranimiz %11,6

olup diger calismalarla benzerlik gosterdigi goriilmektedir.

Mortalite agisindan univariate risk analizi
yapildiginda yas, capi,

yaklasimi ve kardiak patoloji degiskenlerinin anlamlilig1

sant torakotomi-sternotomi

aragtirilmigtir.
Yas ile Mortalite iliskisi

Modifiye Blalock-Taussig sant operasyonlar:
sonrast morbidite ve mortalitenin, ozellikle kardiyak
anatomiyi de igeren birgok faktor ile iliskili oldugu
belirtilmektedir. Bu risk faktorlerinden en 6nemlilerinden
biri oldugu disiiniilen parametrenin yas oldugu
bilinmektedir (11, 21). Gegmisten giiniimiize yapilan gok
yas,
yetmezligi ve postop mortalitede ciddi bir risk faktorii
olarak ortaya c¢ikmaktadir (8, 11, 27, 28). Yas kiigiildiikce

hasta kilosunun diismesi, doku olgunlugunun azalmasi,

sayida c¢alismada operasyon sirasindaki sant

prostoglandin kullanimina bagl gelisen doku 6demi ve

ozellikle  yenidogan  donemi  goriilen  pulmoner
hipertansiyon sebebi ile prognozun kétiilesmekte oldugu
belirtilmektedir (29). Kiigiik yas ve diisiik kilolu hastalarda
mortalitede 6zellikle pulmoner arterlerin boyutlarindaki
gelisme geriligi (16, 35) ve subklavyan arter boyutlarinin
kiiciik olusu, yiiksek pulmoner vaskiiler rezistans varligi
ve hipoksi, asidoz, kardiyojenik sok, enfeksiyon gibi
preoperatif agir klinik kondisyonlarin (31) risk artisinda

etkili oldugu diisiintilmektedir.

Literattirlerde umut verici sonuglar olmasina
ragmen, yenidogan donemi sistemik pulmoner sant
ameliyatlar1 bircok merkezde halen yiiksek mortalite
oranlarma sahiptir (31). Tamisier ve arkadaslarinin yas

ortalamast 3 aymn altinda olan 62 vakalik ¢alismasinda

erken mortalite orami %21 olarak Dbildirilmis ve
tartismalarinda popiilasyonlarimnin ¢ogunlugunun
kompleks  konjenital  kardiyak  anomalisi  olan
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yenidoganlardan olusmasinin mortalitede artisa sebebiyet
vermis olabilecegi belirtilmistir (21). Erek ve arkadaglarinin
25 kisilik yenidogan hasta grubu ile yaptiklari ¢alismasinda
yenidogan hasta grubunun mortalite orani %24 iken ayni
donemde opere ettikleri 1 aydan biiyitk hastalarin
mortalite oran1 %1,2 olarak bulunmusgtur (31). EACTS
(European Association for Cardio-Thoracis Surgery)
konjenital veritabani kayitlarinda ise yenidogan doénemi
sistemik-pulmoner sant ameliyatlarinin kiimiilatif hastane
mortalitesi %8,8 olarak bildirilmekte ve c¢ok sayida
calismada yenidogan dénemi MBTS ameliyatinin erken
dénem mortalitesinin %3,3 ile %29 arasinda genis bir
dagilim gosterdigi farkedilmektedir (16, 35-34).

MBTS
uygulanan hastalarimizin mortalite orani yenidogan
doneminde %27,5 iken 1 aydan biiyiik hastalarda %9,1
Diger

Bizim c¢alisgmamizda da ameliyati

olarak saptanmustir. yas gruplarmma kiyasla
istatistiksel olarak anlaml1 derecede yiikseklik gostermesi,
yenidogan déneminin mortalite i¢in artmis bir risk faktorii

oldugu yoniindeki literatiir bilgileriyle ortiismektedir.

Ayrica yenidogan doéneminde komplikasyon
orani %46,3 iken, 1 ay-1 yas aras1 %24,3 ve 1 yas iizeri hasta
grubumuzda %12,3 olarak tespit edilmistir. Yenidogan
dénemi hastalarimizin komplikasyon orani diger yas
gruplarina kiyasla istatistiksel olarak anlamli derecede
risk faktorii olarak

farkhlik goOstermesi, yasm bir

diisiiniilmesi gerektigini kanitlamaktadir.
Sant Capi ile Mortalite iliskisi

Uygulanacak santin ¢apr gecmisten giiniimiize
siiregelen bir tartisma konusu olmustur (24, 30, 35).
Literatiirde kullanilan sant greftinin ¢ap1 ile yeterli
pulmoner akim saglanip saglanamadigi tizerine tartismalar
mevcuttur. Kiiclik sant capmin sag kalimi menfi olarak
etkiledigi ve sant yetmezligi ile trombozunun riskini
arttirdig: belirtilmektedir (24, 28, 36, 37). Bunun yaru sira
son yillarda, pulmoner kan akimi artisina bagh perioperatif
mortalitede azalma goriilmesi ile kiiciik sant ¢apinin
kullanilmasma olan ilginin artti$1 da gozlemlenmektedir
(38). Ozellikle 4 mm greftin uzun dénem palyasyonda
yetersiz kaldig1 yoniinde yayinlar mevcut olup (12, 21, 35)

bir ya da 2 yil gibi kisa bir siire icerisinde tam diizeltme

ameliyati hastalara  kullanilmasi

onerilmektedir (39).

gerekli  goriilen

Bu konuda, ¢alismamiz dahilinde sant ¢ap: igin
yapilan istatistiksel analizde mortalite goriilen hastalarda
ortalama sant cap1 4,66+/-0,84 iken mortalite goriilmeyen
hastalarda ortalama sant capinin 5,19+/-0,68(3-6) oldugu
goriilmiistiir ve sant c¢ap1 ile mortalite arasindaki iliski
istatistiksel olarak anlamli bulunmustur (p=0,0001). Bu
sonucun Tamissier ve arkadaslarmin 5 mm’den kiigiik ¢capa
sahip greftlerin yeterli palyasyon saglamadigini gosteren
calismasmi destekledigi diistiniilebilir. Benzer sekilde,
Roxane ve arkadaglarmin MBTS sonrasi anjiografi ile
inceledigi hastalarin ameliyat basarisinin, yenidogan
dahi,

kullanilanlarinda

grubunda ozellikle 5mm ve {izeri greft

arttigit  yoniinde degerlendirmeleri

¢alismamizin sonuglari ile 6rtiigmektedir.
Median Sternotomi-Torakotomi ile Mortalite iliskisi

Modifiye Blalock-Taussig sant prosediiriinde
cerrahi yaklasim bir¢ok merkezde &zellikle yenidogan yas
grubundaki hastalarda farklilik gostermektedir. En sik
tercih edilen cerrahi yaklasim torakotomi olmasina karsin
median sternotominin

torakotomiye kiyasla birgok

avantajinin  oldugu literatiirde yapilan calismalarda
belirtilmektedir (16, 40). Torakotomi yaklasiminin en
onemli avantaji adhezyon riskinin olmayisi, potansiyel
dezavantajlar1 ise Horner sendromu, silotorax, pulmoner
arter distorsiyonu, akcigerlere esit olmayan kan dagilimi ve
toraksta ek skar dokusudur. Median sternotominin
torakotomiye iistiinliigii, bu dezavantajlarin goriilmemesi,
teknik olarak kolay uygulanabilir olmasi, toraksta total
korreksiyon sonrasi tek bir skar varligi ile kozmetik
ustiinliglidiir (41). Median sternotomi yaklasiminin sag
pulmoner arter disseksiyonunu kisitladigi ve bdoylelikle
distal

pulmoner arterde olusabilecek pulmoner distorsiyonunda

pulmoner distorsiyonun daha az goriildiagi,
kolaylikla bidirectional glenn veya Fontan tipi prosediire
doniilerek onarilabilecegi de agiklanmistir (14). Yine
Amato  ve median

arkadaglarinin  ¢alismasinda

sternotominin 6zellikle kiiciik infantlarda pulmoner
distorsiyonu dnleyerek oldukga efektif bir cerrahi yaklasim
oldugu belirtilmistir. Ayrica ayni c¢alismada, median

sternotomi yaklasiminin santin pulmoner bifurkasyona



yakin anastomozuna firsat taniyarak kanin her iki akcigere
yeterli diizeyde ulagsmasini sagladigini, torakotomide ise
kan akimmin bir akcigere digerinden daha fazla

dagilmasina ve pulmoner arterlerin esit olmayan
biiyiimesine sebebiyet verdigi agiklanmistir (42). Birgok
arastirmact median sternotomi ile ameliyat sirasinda
biiyitk damarlara verilebilecek zararn daha az olusu,
akcigerlere basi riskinin olmayist ile postoperatif donemde
solunum komplikasyonlarinin diisiik olusu (40) ve gerekli
ek girisimlerin ihtiya¢ duyuldugunda kardiyopulmoner
baypas destegi kullanarak rahatlikla yapilabilecegini
belirtmektedir (31, 41). Median sternotominin Onemli
dezavantaji ise ileri dénemde total korreksiyonda olusan
adhezyonlarin disseksiyon gerektirmesidir (14, 41). Ancak
Odim ve arkadaslarinin yaptig1 calisma median sternotomi
ve torakotomi uygulanan hastalarin ileri dénemde total
korreksiyon sonrast morbidite ve mortalite agisindan
kiyaslandiginda anlamli bir farklilik saptanmadigini

gostermistir (14). Kandakure ve arkadaslarn yaptig

calisma ile de bu sonu¢ farkli gkmamigtir (40).
Calismamizda hastalarin orta ve uzun dénem takiplerinin
olmayist diger c¢alismalarda bahsedilen pulmoner

distorsiyon ve akcigerlerin gelisimini degerlendirmeyi
kisitlamistir. Shauq ve arkadaslarinin calismasinda,
median sternotominin torakotomiye kiyasla uzun mekanik
ventilasyon, yiiksek inotrop destek gereksinimi, uzun
yogun bakim ve hastane kalis siireleri agisindan yiiksek
morbidite oranina sahip oldugu tespit edilmistir. Shauq ve
ark. multivariante analizler ile yas ve diisiik kilonun
morbiditeye etkisinin olmadigini géstermis ise de, bunun
teorik olarak hastalarin kii¢iik yas grubuna bagh
olabilecegini belirtmislerdir. Erken mortalite oranlar1 da
(<30 giin) sternotomi uygulanan hastalarda daha ytiiksek
(%10 vs %4) goriilmiis fakat istatistiksel olarak anlamli
bulunmamistir. Bu sonuglar dogrultusunda morbidite ve
mortalite oranlarinin daha genis vaka sayis1 ve daha uzun
donem takip ile yapilacak c¢alismalarla ele alinmasi
gerektigi belirtilmistir (41). Kandakure ve arkadaslarinin 20
hastalik ¢alismasi ise median sternotominin komplikasyon
oranmnin diisitk oldugunu gostermistir ve bu sonucu
teknik

ulasabilirlik saglamasindan kaynakladigini belirtmistir.

sternotominin olarak cerrahi alana

kolay

Mortalitenin kabul edilebilir diizeyde oldugu agiklanmistir

(40). Bu calismada pulmoner atrezisi olan ve beraberinde
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ek girisim yapilan hastalarin ¢alisma disi birakilmasinin
sternotomi uygulanan hastalarda komplikasyon ve

mortalite  oranlarmi  olumlu  yonde etkiledigini
diistindiirmektedir. Odim ve arkadaslar1 da torakotominin
komplikasyon oraninin daha yiiksek olmasinin yani sira,
cerrahi yaklasimin operatif mortalitede belirleyici bir risk
faktorii olmadigini belirtmistir (14). Ancak vaka grubunun
genis yas ve kilo aralig: ile diisiik homojenitede bir grup

olusturmasi bu ¢alisma igin bir dezavantaj sayilabilir.

Bizim ¢alismamizda ise median sternotomi
uygulanan hastalarimizin mortalite oranlari torakotomi
uygulanan hastalara kiyasla istatistiki olarak anlamli
diizeyde yiiksek bulunmustur (%27 vs %6,7; p=0,0001).
Yine median sternotomi uygulanan hastalarda
komplikasyon orani %43,4 iken torakotomi grubunun
komplikasyon oranmin %14,6 oldugu goriilmistiir.
Median sternotomi uygulanan hasta grubunda yas
ortalamasinin daha kiigiik olusunun, kardiyak patolojisi
geregi ¢cok daha yiiksek oranlarda ek girisim varliginin
(%39,6 vs %2; p=0,0001) ve bu ek girisimlerin cogunlugunu
(%14,9) ozellikle pulmoner arter rekonstriiksiyonunun
olusturmasinin, ameliyat sirasinda kardiyopulmoner
baypas destek gereksiniminin torakotomi uygulanan
hastalara kiyasla ¢ok daha fazla olusunun (%14,9 vs %1,1;
p=0,0001) mortalite ve morbiditedeki artisin ana sebepleri

oldugu diistiniilebilir.

Literatiirde cesitli calismalarda sant yetmezligi ile
cerrahi yaklasim arasindaki iliski arastirilmigtir. Odim ve
torakotomi

arkadaglar1  ¢alismalarinda

hastalarda

uygulanan

sant yetmezliginin median sternotomi
uygulanan hastalara kiyasla 4 kat daha fazla goriildiigiinii
belirtmektedir.  Median
hastalarda diisitk komplikasyon oranlarini,

teknigin sternotomi yolu ile kolaylikla uygulanabilir

sternotomi uyguladiklari

cerrahi

olmasina dayandigin diistinmektedir (14). Mohammedi ve
arkadaslar1 ise galismalarinda cerrahi yaklasim ile erken
dénem sant trombozu veya stenozu arasinda anlaml bir
iliski saptamadiklarini, fakat uzun donem takiplerinde
torakotomi uygulanan hastalarda mortalite oranlarinin
daha yiiksek oldugunu gostermektedir (43). Shauq ve
arkadaglar1 ise diger arastirmacilardan farkli olarak,
median sternotomi uyguladiklar1 hastalarin kiiciik yas

grubunda olmast ve 3,5 mm greft kullaniminin sant



184 Sistemik-Pulmoner $ant Operasyonlari

yetmezliginde artisa
(41).

sternotomi grubundaki erken donem sant yetmezligi,

sebebiyet verebilecegini

distinmektedirler Bizim c¢alismamizda median
torakotomi grubuna kiyasla 4 kat daha fazla goriilmektedir
(%12,1,%2,9;  p=0,0001).

calismasinda Dbelirttigi gibi, bizim median sternotomi

Shauq ve aradaglarinin
uygulanan hastalarimizda kullanilan ortalama sant capinin
torakotomi uygulananlara kiyasla kiigiik olusmas: ile
(4,5+/-0,72 mm vs 5,3+/-0,62 mm; p=0,0001) bu sonug

aciklanabilir.
Tani ile Mortalite iliskisi

Sistemik-pulmoner santlarin en ¢ok uygulandigi
kardiyak malformasyonlar Fallot tetralojisi, trikiispit
atrezisi ve pulmoner atrezi-intakt ventrikiiler septum
olarak belirtilse de (24) genel olarak kompleks siyanotik
kalp hastaliklarinda uygulandigini goriiyoruz (4, 44, 45).
Genis bir kardiyak patoloji

yelpazesine  sahip

calismamizda, literatiirde son  yillarda  nadiren
karsilastigimiz (46, 47) bir fonksiyonel patoloji siniflamast
ile hastalar degerlendirilmistir. Buna gore, hastalar
palyasyon sonrasi univentrikiiler ya da biventrikiiler
tamire uygunluk durumlar goze alinarak gruplandirilmis

ve degerlendirilmistir.

Petrucci ve arkadaslarinin yaptig1 1273 vakalik bir
calismada hastalar tani agisindan biventrikiiler tamire
uygun, fonksiyonel tek ventrikiil, PA/IVS ve digerleri
olmak {izere siniflandirilmis olup erken dénem mortalite
oranlar1 PA/IVS tanili hastalarda %15,6, fonksiyonel tek
ventrikiillii hastalarda %?7,2 ve biventrikiiler tamire uygun
olan hastalarda ise %5,1 olarak belirtmektedir (46). Bu
calismada PA/IVS ve fonksiyonel tek ventrikiil tanilari
mortalitede risk faktorii olarak gosterilmektedir.
Calismamizda univentrikiiler tamire gidecek hastalarda
mortalite oraninin biventrikiiler tamire gidecek hastalar ile
kiyaslandiginda istatistiksel olarak anlamli diizeyde
yiiksek olmas1 (%17,8 - %8,6; p=0,001) literatiir bilgilerini

desteklemektedir.

Morbidite

Cerrahi yaklasim ve kardiyopulmoner bypass ihtiyaci ile

morbidite iliskisi

Kuskusuz anatomik olarak hangi sistemik arter ile
hangi pulmoner arter arasinda sant yapilabilecegini yahut
hangi yaklasimin daha uygun oldugunu kardiyak ve
Yine de,

sant

biiyitk damar morfolojisi belirlemektedir.

¢alismamizda sol pulmoner artere yapilan
operasyonlarinin sag pulmoner artere yapilanlara gore
anlaml olarak diisiik komplikasyon orani (%15,2; %33,5; p
degeri=0,0001) ve diisiik mortalite oranina (%7,8 vs %19; p
degeri=0,0001) sahip oldugu bulunmustur. Odim ve
arkadaslarimin ¢alismasinda sant yetmezligi agisindan sol-
MBTS ve sag-MBTS karsilastirildiginda, sol-MBTS’lerde 4
kat daha fazla sant yetmezligi goriildiigii saptanmistir (14).
Kardiyak patolojinin kompleksitesinin sol pulmoner
yaklasima karar verdirdigini ve sol-MBTS prosediiriiniin
daha az siklikta uygulanmasi sebebi ile teknik deneyimin
az olusunun bu sonuglarda etkili olabilecegi diisiiniilebilir.
Fakat literatiirde bu taraf bulgusu ile ilgili yeterli risk

analizleri ve degerlendirme bulunmamaktadir.

Cocuk kalp cerrahlari siklikla KPB kullanmadan

sistemik pulmoner sant operasyonunu basar1 ile

gerceklestirebilirler. Bu operasyonun tolerasyonunun
smnirlari ise hastanin pre ve peroperatif klinik durumu ile
belirlenir. Bu pencereden bakildiginda Petrucci ve
ark.’ninda belirttigi gibi, peroperatif KPB ihtiyacinin ortaya
morbidite (%57,7, %19,8; p degeri=0,0001)

agisindan anlamlidir (138). Petruci ve arkadaglarinin

¢ikmast

calismasinda KPB ihtiyaci intraoperatif ve postoperatif risk
faktorii olarak bulunmus olsa da, pulmoner arterioplasti
hastalar1 ¢alisma disinda birakilmistir ve bu sebeple
calismada KPB ihtiyaci, kompleks kardiyak patolojiyi
yansitmamaktadir. Oysaki bizim ¢alismamizda pulmoner
rekonstriiksiyon  yapilan  hastalar  ¢alisma  dist
birakilmadigindan, benzer bir yorum sonuglarimiz igin

yapilamayabilir.
Sant Yetmezligi ile Morbidite liskisi

Sistemik pulmoner arter sant ameliyati sonrasi
sant tikanukligi acil miidahale gerektiren en Onemli

komplikasyonlardan biri olarak bilinmektedir. Uzun

vadede veya erken donemde akut bir sekilde gelisip



pulmoner arter kan akiminda dramatik bir azalma, ciddi
hipoksi, siyanoz ve asidoz ile hayati tehdit eden bir durum
oldugu belirtilmektedir (8, 32, 48). Calismamizda parsiyel
oksijen  basincinda  progresif  diisme, siyanozun
belirginlesmesi ile ortaya ¢tkan hemodinamik instabilite
veya ekokardiyografik  olarak sant akiminin
gosterilememesi sant yetmezligi (ya da okliizyon) olarak
degerlendirilmistir. Erken postoperatif donemde sant
tikaniklilig1 insidans1 %4-%10 araliginda degismektedir
(30, 32). Swain ve arkadaslar1 19 yenidogan hasta ile
yaptiklar1 calismalarinda akut sant tikanikligni %5
oraninda saptamis ve titizlikle uygulanan cerrahi teknik ile
intraoperatif ve erken postoperatif donemde heparin
kullanimmin erken sant tikanuklik insidansmi azalttigim
belirtmektedir (29). Bizim ¢alismamizda erken donem sant
yetmezligi oramimiz %5,1 (587 hastada 30 hasta) olup, bu
literatiirdeki

Ortiigsmektedir.

sonug benzer diger calismalar ile

Akut sant yetmezligi genellikle sant trombozu
sonucu gelismektedir (35, 49, 50). Trombiis olusumuna
bagh sant tikaniklig1 insidansinin ise %5,5 (38) ile %12 (143)
araliginda degismekte oldugu bildirilmektedir. Fenton ve
arkadaglar1 901 tek ventrikiil tanili 146 hastadan olusan
calismalarinda tek ventrikiil anatomisi olan hastalarda sant

tromboz insidansini %5,5 olarak belirtmektedir (38).

Literatiirde ¢ok sayida arastirmaci tarafindan sant
yetmezligi ve tikaniklig: ile iliskili olabilecek risk faktorleri
incelenmistir. Cesitli yayinlarda ozellikle kiigiik sant
¢apinin sant tikaniklig ile iliskisi yiiksek derecede anlamli
bulunmustur. Bu sonuglar dogrultusunda bazi yayinlarda
miimkiin olan en biiyiik sant ¢apimun kullanilmas:
Onerilmistir (21, 51, 52). Yine de biiyiik sant ¢apinin, olasi
volim yiikii ve diisiik sistemik diastolik basing gibi
problemlere yol acgabilecegini g6z ardi etmemek
gerekebilir. Bunun yaninda, bir grup arastirmaci ise
¢alismalarinda sant ¢apr ile sant trombozu arasinda anlamli
bir risk iliski saptamadiklarimi belirtmektedir (16, 32, 38,
53). Al Jubair ve arkadaslarinin 478 vakalik genis serisinde
erken dénem sant yetmezliginde sant capimn etkili
olmadigini, o6zellikle pulmoner arter capinin belirleyici
faktor oldugu belirtilmistir (8). Rao ve arkadaslarinin 46
yenidogan hasta ile yaptiklar: calismalarinda ise 13 hastada

3,5 mm greft kullanilmis ve 1'inde sant tikaruklig
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goriilmiis olup sant ¢capinin sant titkanikliginda tek basma
belirleyici bir faktdr olmadigr vurgulanmistir. Teknik
faktorlerin ve hastalarmin hepsinde PDA varliginin
yarattigi kompetitif akim etkisinin de sant tikanikliginda
yardimai rol oynadig belirtilmistir (30).

Literatiirde kiigiik yas, diisiik kilo, pulmoner arter
anatomisi ve tek ventrikiil fizyolojisinin de erken ve orta
dénem sant yetmezliginde belirleyici faktorler oldugu
aciklayan risk faktorleri analizi ¢alismalar1 mevcuttur (46,
21, 28). Gedicke ve arkadaglarinin ¢alismasinda kilonun
<Bkg olmasi, yiiksek preoperatif hemoglobin diizeyleri
(>18g/dl)  ve PDA
tikanikliginda belirleyici faktdrler oldugu bulunmustur
(55). Wells ve
calismalardan farkli olarak kardiyopulmoner bypass

postoperatif varliginin  sant

arkadasglarinin = ¢alismasinda  diger
destegi altinda sant uygulanmus hastalarda >%50 sant
tikaniklig1 goriildiigii belirtilmistir (52). Calismamizda sant
yetmezligine etki eden faktorler univariate risk analizi ile
incelendiginde yas, sant ¢ap1 ve sternotomi yaklagiminin
istatistiksel olarak anlaml1 oldugu goriildii. Bu faktorlerin
multivariate analizi sonucu sant yetmezliginde asil
anlamliligi yaratan degiskenin sternotomi yaklasimi
oldugu saptandi. Sternotomi uygulanan hastalarda yas
ortalamasimin kiigiik ve kullanilan ortalama sant ¢apinin
<Smm olusunun sant yetmezligini arttirdigi benzer
literatiir bilgileriyle ortiismektedir. Ayn1 zamanda yandas
olarak, sternotomi uygulanan hastalarin istatistiksel olarak
anlaml diizeyde ek patolojilerinin fazla olusu, yapilan ek
girisimlerin ve bu sebeple daha fazla kardiyopulmoner
destek kullanilmis olmasinin, sant yetmezliginde artisa

sebebiyet verdigi diistiniilebilir.

Calismamizda antikoagiilasyon rejimi ile sant
trombozu arasindaki iliski agisindan herhangi bir analiz
yapilmamasina ragmen, ozellikle yiiksek riskli hastalarda
onemli roliinii

postoperatif antikoagiilasyonun

belirtmemiz  gerekmektedir. Trombiis olusumunun
onlenmesi halen tartisma konusu olarak giindemini
korumaktadir. Motz ve arkadaslar1 37 hastadan olusan
calismalarinda  aspirin  kullanimmin  aortopulmoner
santlarda ttkanma oranini diisiirdiigiinii belirtirken (56), Al
Jubair ve arkadaslarinin 478 hastadan olusan genis
populasyonlu calismalarinda ise bu etki dogrulanmamistir

(8). Li ve arkadaslar1 ¢ok merkezli, genis vaka sayili
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prospektif calismalarinda aspirinin sant trombozu ve sant
trombozuna bagli morbidite ve mortalite oranlarimni
azalttigini belirtmelerine ragmen (51), glintimiizde halen
bu konu ile ilgili yapilmis randomize kontrol ¢alismast
bulunmamaktadir. Postoperatif heparin kullanimi da
tartisma konusu olarak devam etmektedir. Bazi
arastirmacilar gereksiz oldugunu ve seroma olusumuna
sebebiyet verebilecegine inanmaktadir (33, 57). Swain ve
arkadaglar1 19 hasta ile

yenidogan yaptiklar

calismalarinda akut sant tikanikligini %5 oraninda
saptamis ve titizlikle uygulanan cerrahi teknik ile
intraoperatif ve erken postoperatif dénemde heparin
kullanimmin erken sant tikaruklik insidansii azalttigin
belirtmektedirler (29). Enstitiimiiz klinik protokolii olarak
uygulanmasmin yamn sira, ¢alisma kapsamindaki biitiin
hastalara da heparin ve sonrasinda aspirin tedavisi
diizenlenmistir. ~ Antikoagulasyon agisindan kontrol
grubunun olmamasi ve uzun dénem takiplerinin yoklugu
sant trombozuna bagli morbidite ve mortalite oranlarim

degerlendirmemizi engellemistir.
Sinirlayici Faktorler

Calismamizin retrospektif olusu ve uzun dénem

takipleri icermemesi ¢alismanin zayif noktalaridir.
SONUC

Gilintimiizde konjenital kalp hastaliklarinin
tedavisinde, diisiik dogum agirlikli prematiirede bile,
oncelikle tam diizeltme ameliyatlar1 tercih edilmektedir.
Ancak, hastanin yasmin ve mevcut patolojisinin tam
diizeltme igin yiiksek risk tasidigi pulmoner kan akim
yetersizligi durumunda halen

palyasyona ihtiyag

duyulabilmektedir. Yenidogandan itibaren yasamin
ilerleyen yillarinda mortalitede diisme kaydedilmesi ve
sonradan yapilan tam diizeltme sirasinda cerrahinin daha
kolay uygulanabilir olmasi nedeniyle o6zellikle yiiksek
riskli kompleks konjenital kalp hastaliklarinda palyatif
daha

goriilmektedir. Son 4 dekadda modifiye B-T sant en sik

cerrahinin  yerini uzun siire koruyacag:
uygulanan ve etkinligi kamitlanmis olan bir palyatif

prosediirdiir.

Genis bir yas grubu ve oldukga genis bir vaka
cesitliligini kapsayan populasyona ait calismamizda

mortalite oranumiz %11,6 olarak saptanmistir. Mortaliteye

etki eden risk faktorleri olarak; yas, sant cap1 ve cerrahi
yaklagim (torakotomi-sternotomi) anlamli bulunmustur.
Sternotomi ve 1 ay-1 yas arast yas grubu bagimsiz risk
faktorii olarak ortaya ¢ikmistir. Calismamizda morbidite
agisindan Ozellikle sant yetmezligi ele alinmis olup sant
yetmezligi agisindan anlamli bulunan yas, univentrikiiler-
biventrikiiler fizyoloji KPB wvarligi, cerrahi yaklasim
(torakotomi-sternotomi) ve sant cap1 arasinda sternotomi

bagimsiz risk faktorii olarak saptanmustir.

Elde ettigimiz verileri inceledigimizde; median
sternotomi uygulanan hasta grubunda yas ortalamasinin
daha kiiciik olusunun, kardiyak patolojisi geregi ¢cok daha
yliksek oranlarda ek girisim ihtiyacnin ve bu ek
girisimlerin  ¢ogunlugunu o6zellikle pulmoner arter
rekonstriiksiyonlarinin olusturmasinin, ameliyat sirasinda
KPB destek gereksiniminin torakotomi uygulanan
hastalara kiyasla ¢ok daha fazla olusunun, mortalite ve
morbiditedeki

diistinmekteyiz.

arhsin  ana sebepleri olabilecegini

Modifiye Blalock-Taussig sant prosediiriinde
morbidite ve mortalite agisindan etkili risk faktorlerinin
¢ok daha genis vaka say1s1, homojen hasta popiilasyonu ve
uzun dénem takip sonuglari ile yapilacak calismalarda ele

almmasi bu konudaki tartismalara katki saglayacaktir.
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ABSTRACT

Acute Myeloid Leukemia (AML) is a complex hematological malignancy
with considerable genetic heterogeneity. Fms-like tyrosine kinase 3 (FLT3)
mutations are associated with poor prognosis and occur in nearly 30% of
AML cases. This study delves into the prevalence of FLT3 mutations, their
impact on clinical outcomes, and the efficacy of various treatment
approaches in a cohort of AML patients.

Materials and Methods: We examined 157 de novo AML patients aged 20-
95 years, screening for FLT3-ITD and FLT3-TKD mutations. We tailored
chemotherapy based on age, ECOG performance status, and FLT3 mutation
presence. IBM SPSS Statistics for Windows 26.0 was used for statistical
analyses.

Results: Our research revealed that 27.3% of patients harbored FLT3
mutations, with 65% FLT3-ITD and 35% FLT3-TKD mutations. Those with
FLT3 mutations exhibited higher mortality rates compared to patients
without mutations. Age, FLT3 mutation status, and relapsed/refractory
disease emerged as independent risk factors for mortality. Patients treated
with midostaurin faced a lower mortality risk than those administered

sorafenib.
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therapies. Our findings stress the urgency for further investigation aimed at
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enhancing the prognosis for AML patients with FLT3 mutations.
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Amac: Akut Miyeloid Losemi (AML), 6nemli lciide genetik heterojeniteye
sahip karmasik bir hematolojik malignitedir.
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Fms benzeri tirozin kinaz 3 (FLT3) mutasyonlar, kétii prognoz ile iligkilidir
ve AML vakalarmin yaklasik %30'unda goriiliir. Bu ¢alisma, bir AML hasta
kohortunda FLT3 mutasyonlarmin prevalansimi, bunlarin klinik sonuglar
tizerindeki etkilerini ve gesitli tedavi yaklasimlarmin etkinligini
arastirmaktadir.

Gereg ve Yontem: Yaslar: 20-95 aras1 157 akut promiyelositik 16semi dist de
novo AML tamili hasta FLT3-ITD ve FLT3-TKD mutasyonlar1 acisindan
taranarak incelendi. Kemoterapiyi yasa, ECOG performans durumuna ve
FLT3 mutasyon varligina gore uyarlandi. Arastirmamiz hastalarin
%27,3'tinde FLT3 mutasyonu, %65'inde FLT3-ITD ve %35'inde FLT3-TKD
mutasyonu oldugunu ortaya koydu. FLT3 mutasyonlar: olanlar,
mutasyonlar1 olmayan hastalara kiyasla daha yiiksek 6liim oranlari sergiledi.
Yas, FLT3 mutasyon durumu ve tekrarlayan/direngli hastalik, mortalite icin
bagimsiz risk faktorleri olarak ortaya cikti. Midostaurin ile tedavi edilen
hastalar, sorafenib uygulananlara gore daha diisiik bir 6liim riskine sahipti.

Sonug: Bu ¢calisma, AML'deki FLT3 mutasyonlarimin énemini, bunlarmn klinik
sonuclar tizerindeki etkilerini ve hedefe yonelik tedavilerin avantajlarm
vurgulamaktadir. Bulgularimiz, FLT3 mutasyonlar1 olan AML hastalarmin
prognozunu giiclendirmeyi amaclayan daha ileri arastirmalarm aciliyetini
vurgulamaktadir.

Anahtar Kelimeler: FIt3 mutasyonlari, akut myeloid 16semi, gercek yasam

verisi

Acute (AML) is a
hematological malignancy marked by the clonal expansion

Myeloid Leukemia

of aberrantly differentiated myeloid progenitor cells in the
bone marrow (1). AML exhibits considerable heterogeneity,
with multiple genetic alterations driving its pathogenesis
and contributing to a wide range of clinical outcomes (2).
Fms-like tyrosine kinase 3 (FLT3) is a receptor tyrosine
kinase expressed on hematopoietic stem cells, playing a
pivotal role in cell proliferation, differentiation, and
survival (3). FLT3 mutations, among the most prevalent
genetic abnormalities in AML, occur in approximately 30%
of cases and correlate with poor prognosis (4,5). The two
primary FLT3 mutations include internal tandem
duplications (FLT3-ITD) and tyrosine kinase domain
(FLT3-TKD) mutations (6). FLT3-ITD mutations are more
frequent, accounting for 20-25% of AML cases, while FLT3-
TKD mutations occur in 5-10% of cases. AML patients with
FLT3 mutations face higher relapse rates and lower overall
survival compared to those without FLT3 mutations. FLT3-
ITD mutations, in particular, are linked to poor prognosis
due to their high allelic burden and frequent co-occurrence

with other high-risk genetic abnormalities (6). The

prognostic impact of FLT3-TKD mutations remains less
clear, with conflicting results reported in the literature.
However, recent studies suggest that they may also be
associated with adverse outcomes (7). The poor prognosis
linked to FLT3 mutations has spurred the development of
targeted therapies, such as tyrosine kinase inhibitors (TKIs)
like midostaurin and sorafenib, which have shown
potential in improving clinical outcomes for AML patients
with FLT3 mutations (8).

The FDA approved midostaurin, in combination
with chemotherapy, for the treatment of newly diagnosed
adult FLT3-mutated AML patients based on the RATIFY
trial's results (5). Other novel FLT3 inhibitors, such as
quizartinib and gilteritinib, have also been evaluated in
clinical trials and demonstrated potential efficacy in
treating FLT3-mutated AML patients (9,10).

This study investigates the prevalence of FLT3
mutations in AML patients, their impact on clinical
outcomes,
inhibitors.

and the efficacy of first-generation FLT3



MATERIALS AND METHOD

A total of 157 patients with de novo non-acute
promyelocytic leukemia (APL) AML, aged between 20 and
95, without severe organ dysfunction, and with an ECOG
score of <2, were screened for FLT3-ITD and FLT3-TKD
mutations. Written informed consent was obtained from
the patients before chemotherapy and FLT3 inhibitor

treatment.

Genomic DNA (gDNA) isolation from samples
was performed using the Qiagen "QIAamp DNA Blood"
kit. Cell lysis was carried out using 200 pl of the sample
with proteinase K and lysis buffer solution. Following a
series of washing steps, genomic DNA materials were

collected by elution through spin columns provided in the

Table 1. A sample PCR protocol for Phire II enzyme system.
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kit. The quality control of isolated genomic DNAs was
performed by spectrophotometric measurement using a
Nanodrop device (Thermo Fisher Scientific, USA). FLT3
gene exons were amplified from samples with sufficient
concentration and purity by PCR method (polymerase
chain reaction) using primer pairs specifically designed for

exon-intron junctions.

The PCR reaction included 5 pl reaction buffer, 1
ul dANTP, 2 pl forward primer, 2 pl reverse primer, 25 ng
sample gDNA, 0.5 ul Phire Hot Start II DNA Polymerase,
and distilled water to reach a final volume of 25 pl
Amplification was performed in a thermal cycler (Thermo
Fisher Scientific, USA) using the program outlined in Table
1.

Temperature Duration Cycle
98 °C 1 min 1

98 °C 20 sec

60 °C 20 sec 35
72°C 20 sec

72°C 1 min 1
4°C indefinite -

Size and quality controls of PCR products were
performed by electrophoresis on a prepared 2% agarose gel
containing EtBr. The PCR step was repeated for samples
with insufficient quality for the sequence. Samples with
adequate quality and quantity were purified using
magnetic beads. Concentrations of purified amplicons were
measured on a fluorometric measurement instrument
(Qubit 2, Thermo Fisher Scientific, USA).

Oligonucleotides  containing  sample-specific
adapter and index sequences were added to the ends of
amplicons by ligation using the Nextera XT DNA Library
Kit USA).

sequencing was performed using the MiSeq system

Preparation (Ilumina, Next-generation

(Ilumina, USA) with 150 base pairs and paired-end reads.

Raw data obtained in FASTq format as a result of
the sequence were aligned to the Human Genome 19 (hg19)
using the "BWA" algorithm and analyzed with the

Integrated Genomics Viewer (IGV, version 2.8.9, Broad
Institute). The effects of the detected variants were
investigated by searching the "Ensemble"” and "gnomAD"

databases.
Statistical Analysis

Statistical analyses of the collected data were
performed using IBM SPSS Statistics for Windows 26.0
(IBM Corp., Armonk, NY, USA). The normality of the data
distribution was assessed using the Kolmogorov-Smirnov
test. Numerical variables with a normal distribution were
expressed as mean =+ standard deviation, while those with
a non-normal distribution were expressed as median (min-
max). Categorical variables were reported as numbers and

percentages.

For comparisons between the two groups, the
Student's t-test or the Mann-Whitney U test were utilized
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based on the normality of the data distribution. The chi-
square and Fisher's exact chi-square tests were employed
for comparing categorical variables. To identify potential
independent predictors of mortality, multivariable Cox
logistic regression analyses were conducted. Kaplan-Meier
analysis was used to create survival plots. A p-value of

<0.05 was considered statistically significant.

RESULTS

Demographic and clinical characteristics of the patients are
shown in Table 2. Age and sex distribution was similar in
patients with and without FLT3 mutation. Mortality was
higher in patients with FLT3 mutation compared to non-
mutated patients (p<0. 05). Relapsed refractory disease was
present in 86.6% of the patients. Allogeneic bone marrow

transplantation was performed in 44% of the patients.

Table 2. Demographic and clinical characteristicss

have been shown in Table 1.

The study population consisted of 157 patients, 63
females and 94 males (mean age: 52.9+16.4 years). FLT3
mutation was detected in 27.3% (n: 43) of the patients.

Table 2. Demographic and clinical characteristics

FLT3 mutation

. Total
Variables No Yes p
n=157
n=114 n=43
Age, year 52.9+16.4 53+16.9 52.6+15.4 0.72
Sex, n(%)
Female 63(40.1) 43(37.7) 20(47.4) 0.341
Male 94(59.9) 71(62.3) 23(52.6)
FLT3 Mutation, n(%)
No 114(72.7) 114(100.0) -
Yes 43(27.3) - 43(100.0)
CNS Involvement
No 148(94.2) 111(97.4) 37(86) 0.6
Yes 9(5.8) 3(2.6) 6(14)
Mortality, n(%)
Alive 52(33.6) 43(36.9) 9(23.7) 0.005*
Exitus 105(66.4) 71(63.1) 34(76.3)
Treatment, n(%)
Chemo 114(72.6) 114(100.0) 0(0)
Midostaurin+ Chemo 32(20.3) - 32(74.4) <0.001*
Sorafenib+ Chemo 11(7.1) - 11(25.6)
Relapsed-Refractory Disease, n(%)
No 21(13.4) 18(15.8) 3(7.5) 0.04*
Yes 136(86.6) 96(84.2) 40(92.5)
Allogeneic-HSCT, n(%)
No 88(56) 59(51.7) 29(67.4) 011
Yes 69(44) 55(48.3) 14(32.6)




Categorical variables were shown as numbers (%).
Numerical variables showing normal distribution were
shown as mean+SD, and numerical variables with non-

normal distribution were shown as median (min-max).

*p<0. 05 indicates statistical significance.
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Of the FLT3 mutated patients, 65% (n: 28) had FLT3-
ITD mutation and 35% (n: 15) had FLT3-TKD mutation
(Table 3). Mortality rate was higher in patients with FLT3-
TKD mutation (86.7%) than in patients with FLT-ITD
mutation (75%) (p<0. 05).

Table 3. Correlation between FLT3 mutation and survival

Alive Exitus P
FLT3 mutation subtype, n(%) Total n=43 n=9 n=34
FLT-ITD 28 7(25%) 21(75%)
FLT3-TKD 15 2(13.3%) 13(86.7%) <0.002*

Increasing age (HR: 1. 01; p<0.001), FLT3 mutation
(HR: 1.86; p=0.006), and having r/r disease (HR: 19.4;
p=0.001) were associated with higher mortality risk.
Patients receiving midostaurin had a lower risk of mortality

Table 4. Multivariate analysis for overall survival.

than patients receiving sorafenib(HR: 0.69; p=0.01). The

mortality risk was low in those who had allogeneic-HSCT
(HR:0.2; p<0.001) (Table 4).

Survival Univariable Cox Regression

Variables Alive Exitus
HR 95% CI P

n=52 n=105
Age, year 448.+14.1 57.6+15.2 1.01  1-1.03 <0.001*
Sex, n(%)
Female 24(48.0) 39(37.1) ref
Male 28(56.0) 66(62.9) 1.2 0.8-1.83 0.2
FLT3 Mutation, n(%)
No 43(82.6) 71(67.6) ref
Yes 9(17.4) 34(32.4) 1.86 1.2-28 0.006*
CNS Involvement, n(%)
No 50(96.2) 98(92.8) ref
Yes 2(3.8) 7(7.2) 1.9 0.9-2.2 0.8
Treatment, n(%)
Sorafenib+ Chemo 2(4.0) 9(5.1) ref
Midostaurin+ Chemo 7(14.0) 25(24.2) 0.69  0.7-0.96 0.01*
Relapsed-Refractory Disease, n(%)
No 18(34.6) 3(2.8) ref
Yes 34(65.4) 102(97.2) 194  3.29-169.95 0.001*
Allogeneic-HSCT, n(%)
No 7(10.0) 81(75.8) ref
Yes 45(90.0) 24(24.2) 0.2 0.12-0.32 <0.001*

Abbreviations: HR: Hazard ratio, CI: Confidence interval
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Potential risk factors associated with mortality risk ~ (Table 5). Mortality risk was lower in those with allogeneic-
were included in the regression model and it was found = HSCT (HR: 0.2; p <0.001).
that presence of r/r disease (HR: 13.2; p=0.005), bone
marrow blast level (HR: 1.2; p<0.001) and LDH level (HR:

1.1; p<0.001) were independent risk factors for mortality

Table 5. Risk factors which are strong predictors of mortality

Multivariable Cox regression

Variables
HR 95% CI )
Relapsed-
Refractory
. 13.2 2.2-108 0.005*
Disease
Allogeneic-
0.2 0.13-0.3 <0.001*
HSCT
Bone Marrow <0.001*
1.2 1.03-1.26
Blast Level
LDH Level 1.1 1.06-1.14 <0.001*

Survival of the patients was analyzed according to  median follow-up of 35 (range, 0.7-67.9) months and the
total survival and mutation status. Median follow-up and  median overall survival (OS) was 19.1 months (Figure 1).
overall survival were lower in patients with FLT mutations. =~ Presence of FLT3 mutation (HR:1.82; p=0.007) increased the

The cumulative mortality rate in all patients was 66.9%, risk of mortality.

Figure 1. Total survival rates and survival by mutation status
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DISCUSSION

In our single-center study, we scrutinized the
characteristics and outcomes of 157 AML patients, delving
into the incidence of FLT3 mutations, mutation types, and
their influence on clinical outcomes. Our findings revealed
that 27.3% of patients had FLT3 mutations, a figure in line
with the previously documented incidence in AML
patients [4]. Interestingly, this percentage is somewhat
lower than the incidence noted in Western countries and
more akin to that observed in Asian countries (11,12). Such
a difference could stem from variations in study

populations and geographic distribution.

Examining our cohort, we found that 65% of FLT3-
mutated patients presented with FLT3-ITD mutations,
35% exhibited FLT3-TKD mutations. These

proportions correspond with reported frequencies in

while

existing literature, where FLT3-ITD mutations occur in
approximately 20-25% of AML cases and FLT3-TKD
mutations in around 5-10% of cases (6). In our
that FLT3 mutations
correlated with elevated mortality rates, echoing prior
studies that show AML patients with FLT3 mutations

experience higher relapse rates and diminished overall

investigation, we discovered

survival compared to those without FLT3 mutations (4).
Moreover, our findings revealed that patients with FLT3-
TKD mutations faced a heightened mortality rate (86.7%)
compared to those with FLT3-ITD mutations (75%). This
outcome aligns with recent studies proposing that FLT3-
TKD mutations

consequences (6).

could also be linked to adverse

In light of the significant impact FLT3 mutations
have on AML patients and the emergence of targeted
therapies, this study aims to investigate the incidence of
FLT3 mutations, clinical outcomes, and treatment strategies
in a cohort of AML patients. Through this investigation, we
hope to contribute to the current understanding of the role
of FLT3 mutations in AML and explore the potential
benefits of targeted therapies for this patient population.

Conclusion

The increased mortality risk factors identified in
our research, such as; advancing age, FLT3 mutation, and

the presence of relapsed/refractory (r/r) disease,
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correspond with recognized risk factors in existing
literature (4). Additionally, our study uncovered that
patients treated with midostaurin faced a reduced
mortality risk compared to those receiving sorafenib,
highlighting the potential advantages of targeted therapies
for FLT3-mutated AML patients (5,8).

To conclude, our single-center investigation offers
insightful real-world data concerning the prevalence,
attributes, and consequences of FLT3 mutations in AML
patients within our geographic area. Our findings reveal
that FLT3 mutations correlate with increased mortality
rates, with FLT3-TKD mutations exhibiting a higher
mortality rate compared to FLT3-ITD mutations. These
results underscore the potential advantages of targeted
treatments, such as midostaurin, and the significant impact
allogeneic HSCT has on enhancing the prognosis of AML
patients with FLT3 mutations.

It is crucial to recognize our study's limitations,
which encompass its single-center design that may not be
applicable to other populations or geographic regions.
Additionally, our research concentrated on a select number
of clinical aspects and did not explore the extensive genetic
landscape of AML, known for its high heterogeneity and
potential to influence FLT3-mutated patient outcomes.
Moreover, the sample size in our study may restrict the
ability to discern smaller outcome differences among

various patient subgroups.

Despite these limitations; our study contributes to
the growing body of literature on FLT3 mutations in AML,
particularly in the context of real-world data and
geographic differences. Further multi-center, large-scale
studies across diverse populations and regions are needed
to better understand the factors that influence the incidence
and outcomes of FLT3 mutations in AML patients.
Continued research in this area, along with the
development of novel targeted therapies and combination
treatment strategies, is crucial to improving the prognosis

and management of patients with FLT3-mutated AML.
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Derleme

Tip Ogrencilerinin Tittin Kullanim Durumu ve
Etkileyen Faktorler

TOBACCO USE STATUS OF MEDICAL STUDENTS AND RELATED FACTORS

Fatma SEVEN?, & Turkan GUNAY*
1Dokuz Eylill Universitesi Tip Fakiiltesi Dahili Tip Bilimleri Halk Sagligi Anabilim Dali, izmir, Tiirkiye

oz
Gelecegin hekim adaylari olan tip Ogrencilerinin titin
kullanim durumunun bilinmesi 6nlenebilir bir halk saglig:
sorunu olan tiitiin kullanimi1 ile miicadele icin 6nemlidir. Tiitin
trini kullanmayan tip 6grencilerinin bu konuda danismanlik
yapma ve kendisini sorumlu olarak goérme durumunun
kullananlara gore daha fazla oldugu goralmustir. Bu
derlemede tip 6grencilerinin tiittiin kullanim durumu ve bunu
etkileyen faktorleri belirlemek icin yapilan ¢alismalardan elde
edilen sonuclarin sunulmasi amaclanmaktadir. Tiirkiye'de ve
yurtdisinda yapilmis ve 1991-2022 arasinda yayinlanmis olan
calismalar degerlendirilmistir. Son 10 yilda Tiirkiye'de tip
6grencilerinde yapilan calismalarda tiuttin trini kullanim
siklig1 %9,3-33,0 arasinda, yurtdisinda yapilan ¢alismalarda ise
%2,2-36,7 arasinda degismektedir. Arastirmalarin 6ne ¢ikan
sonuclar1 degerlendirildiginde tip ogrencilerinde kullanim
sikliginin yiiksek oldugu ve cinsiyet, sinif, yas, tiniversite
egitimi sirasinda kaldig1 yer, yasadig: bolgenin 6zelligi, gelir
durumu, ebeveyn 6grenim durumu, alkol kullanim1 ve cevrede
tatin kullanan kisi varliginin tiitiin kullanimini etkileyen
faktorler oldugu gorilmistir. Bu baglamda tip fakiiltesinin
baslangicindan itibaren UCEP (Ulusal Cekirdek Egitim
Programi)’te belirlenmis olan yetkinlikler (saglik hizmet
sunucusu, saglik savunucusu, lider, iletisimci) ve yeterliliklere
Fatma SEVEN dayali olarak yapilandirilmis miifredat ile temel ve klinik tip
egitimi donemlerine wuygun modiillerin gelistirilmesiyle
Dahili Tip Bilimleri Halk Saghgi Anabilm 5.5 Cmatik ve bpasamakli bir egitim verilmelidir. Tuton
Lo T ontrolii Strateji Belgesi ve Eylem Plani’ndaki amacglar goz
Dali, Izmir, Tirkiye oniinde bulundurularak ogrencileri tiutiinden korumaya
E-posta: sevenfatma@gmail.com yonelik egitsel, kiltiirel, sosyal ve sportif faaliyetlerin
T orcid.org/ 0000-0003-2622-4910 gerceklestirilmesi, titin kullaniminin olumlanmadigi bir
cevrenin yaratilmasi, egitim ortamlarinin (hastane ve kampiis)
titiinstiz hale getirilmesi ve tiitiin kullanilabilir alanlarin
belirlenmesi, pasif igicilik konusunda savunuculuk
olusturulmasina yonelik ¢alismalar yapilmasi, genclere yonelik
6zellesmis birimlerde tiitiin kullanimini 6nleme ve birakma
danismanligi  hizmetinin verilmesi ve akran egitim
modellerinin uygulanmasi saglanmalidir.

Dokuz Eylil Universitesi, Tip Fakiiltesi
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ABSTRACT

Knowing the tobacco use status of medical students, who are future
physician candidates, is important for combating tobacco use, which is a
preventable public health problem. It has been observed that medical
students who do not use tobacco products are more likely to consult on this
issue and see themselves as responsible. In this review, it is aimed to present
the results obtained from the studies conducted to determine the tobacco
use status of medical students and the factors affecting it. Studies conducted
in Turkey and abroad and published between 1991-2022 were evaluated. In
the last 10 years, the frequency of use of tobacco products varies between
9.3-33.0% in studies conducted with medical students in Turkey, and
between 2.2-36.7% in studies conducted abroad. When the prominent
results of the studies are evaluated, it has been seen that the frequency of
use is high in medical students and the factors affecting tobacco use are
gender, class, age, place of residence during university education,
characteristics of the region where they live, income status, parental
education level, alcohol use and the presence of tobacco users in the
environment. In this context, since the beginning of the medical school, a
systematic and cascading curriculum has been developed by developing
modules suitable for basic and clinical medical education periods, with a
curriculum structured based on the competencies (health service provider,
health advocate, leader, communicator) and competencies determined in
the NCEP (National Core Education Program). education is not provided.
Considering the objectives in the Tobacco Control Strategy Document and
Action Plan, carrying out educational, cultural, social and sports activities
to protect students from tobacco, creating an environment where tobacco
use is not positive, making educational environments (hospital and
campus) tobacco-free and determining areas where tobacco can be used,
Efforts should be made to create advocacy on passive smoking, tobacco
prevention and cessation counseling services should be provided in
specialized units for youth, and peer education models should be
implemented.

Anahtar Kelimeler: Tobacco use, cigarette, medical students, related factors

2025'e kadar %20,9'a diisecegi tahmin edilmektedir (2, 4).

Tiitiin salgini en biiyiik halk saglig: tehditlerinden
biridir (1). Tiitiin kiiresel olarak erken Oliimler igin dnde
gelen risk faktorlerindendir ve kullanan kisilerin yaklasik
yaris1 tiitiin kullanimi ile iligkili hastaliklar nedeniyle
olmektedir (1, 2). Diinyada yilda 8 milyondan fazla insanin
7 milyonu dogrudan tiitlin kullanimma bagl;; 65 bini
cocuklar olmak {iizere 1,2 milyonu pasif maruziyete bagli
olarak hayatin1 kaybetmektedir (1). Titiin {riinleri
kullanim1 diinyada en fazla Oliime neden olan risk
faktorleri arasinda hipertansiyonun ardindan ikinci sirada
yer almaktadir (3). Diinyadaki 1,3 milyar tiitiin
kullanicisinin %80'inden fazlas: tiitiine bagh hastalik yiikii
ve Oliimiin fazla oldugu diisiik ve orta gelirli iilkelerde
yasamaktadir (1). Kiiresel yetiskin niifusun (15 yas ve
iizeri) 2000 yilinda %33,3 olan tiitiin kullanim sikliginin
2018'de %23,6'ya, 2020'de %22,3’e diistiigii goriilmekte ve

Titin  kullanim  siklign  2000-2020  yillar1  arasinda
kadinlarda %16,2’den %7,8’e; erkeklerde %49,3'ten
%36,7'ye diismiigtiir. Diinya Saglik Orgiitii (DSO)
bolgelerinde tiitlin  kullanim sikligi  %10-29 arasinda
degismektedir (4). Siklik erkeklerde %22-48, kadinlarda
%2-19 arasindadir (5). COVID-19 (Yeni Koronaviriis)
pandemisi doneminde gergeklestirilen kiigiik 6lgekli
arastirmalarin bazilarinda tiitiin kullanim sikhiginin arttig,
bazilarinda azaldigr goriilmektedir (4). Diinyadaki ¢ogu
iilkede erkeklerde tiitiin kullanim siklig1 kadinlardan
fazladir. Birgok Asya ve Afrika iilkesinde kadinlarda siklik
¢ok disiiktiir ve cinsiyetler arasi fark fazladir. Diger
ulkelerden farkli olarak Pasifik ada tilkesi Nauru'da
kadinlarda siklik erkeklere gore fazladir, Danimarka ve

Isveg'te siklik agisindan cinsiyet farki belirgin degildir (6).



Diisiik ve orta gelirli 49 tiilkede 2010-2019 yillarinda
ytriitiilen Niifus ve Saglik Arastirmalarindan elde edilen
veriler 15-49 yas arasindaki erkekler arasinda tiitiin
kullanim sikliginin en yoksul ve en az egitimli alt gruplarda
daha fazla olma egiliminde oldugunu gostermistir (4).
Kiiresel Yetiskin Tiitiin Arastirmas1 2016 verilerine gore
Tiirkiye’de 15 yas ve {izeri yetiskinlerde tiitiin kullanim
sikligi %31,6’dir ve erkeklerde (%44,1) kadinlara gore
(%19,2) daha yiiksektir. 15-24 yas grubunda tiitiin kullanim
sikligr %31,9'dur ve erkeklerde siklik (%40,9) kadinlarin
(%22,4) neredeyse iki katidir (7). Titiin tirtinii kullanimina
baglama genellikle ergenlik ya da geng eriskinlik
déneminde olmakta ve iiniversite yasami bu déneme denk
gelmektedir (8). Evden ve aileden ayrilma, yeni bir ¢evreyle
karsilasma ve uyum, 6grenim hayatiyla ilgili problemler,
bir meslege aday olma gibi olumsuz durumlar nedeniyle
tiniversite yillarmin tiitiin kullanimu igin riskli bir donem
oldugu belirtilmistir (9). Ulkemizde yapilmig olan
calismalarda tiniversite ogrencilerinde sigara kullanim
sikligmin %20 ile %48 arasinda degistigi ve her giin sigara
kullananlarmn énemli bir béliimiiniin 15-17 yas déneminde
sigaraya bagladig1 goriilmiistiir (10). Tip 6grencilerinde de
sigara kullaniminin yaygin oldugu goriilmektedir ve bu
konuda yapilmis bir¢ok g¢alisma mevcuttur. Literatiirde
kisisel saglik davranislar: daha iyi olan hekimlerin sigara
birakma igin daha basarili ve etkili damismanlik yaptigt
ortaya konmustur (11). Sigara kullanim yayginliginin
azaltilmasinda daha basarili olan iilkelerin hekimler
arasinda kullanim sikligimin daha diisiik oldugu iilkeler
oldugu goriilmektedir. Bu nedenle gelecegin hekim
tuttin

durumunun bilinmesi 6nlenebilir bir halk sagligi sorunu

adaylar1  olan tip &grencilerinin kullanim
olan titin kullanimi ile miicadele icin Onemlidir (12).
Tiitiin Girtind kullanmayan tip 6grencilerinin bu konuda
danismanlik yapma ve kendisini sorumlu olarak goérme
daha

durumunun kullananlara gore fazla oldugu

goriilmiistiir (13).

Bu derlemede tip 6grencilerinin tiitiin kullanim
durumu ve bunu etkileyen faktorleri belirlemek igin
yapilan c¢alismalardan elde edilen sonuglarmn sunulmasi
amaclanmaktadir. Tiirkiye'de ve yurtdisinda yapilmis ve
1991-2022

degerlendirilmistir. ~ Son

arasinda  yaymlanmis olan  ¢alismalar

10 yilda Tirkiye’'de tip
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fakiiltesinde yapilan calismalarda tiitiin iirtinii kullanim
%9,3-33,0
calismalarda ise %2,2-36,7 arasinda degismektedir (14, 15,

sikligt arasinda, yurtdisinda  yapilan
16, 17). Ulkemizde tip fakiiltesinde erkek Ogrencilerde
tiitiin tirtinii kullanim siklig1 %17,7 ile %42,0 arasinda, kiz
ogrencilerde %3,9 ile %28,8 arasinda iken; yurtdisinda ise
erkek ogrencilerde tiitiin tirtinii kullanim siklig1 %3,2 ile
%58,6 arasinda, kiz 6grencilerde %0,0 ile %28,1 arasindadir
(18, 19, 15, 16, 20, 21, 22). Calismalardaki tiitiin kullanim
sikliklarinin bu kadar degisken olmasmin c¢alismanin
yapildig1 tatin - kullanim

tanimindaki ve arastirma tipindeki farkliliklara baglh

topluma, arastirmalardaki
oldugu diisiiniilmektedir. Tiim diinyada ve Tiirkiye’de en

yaygin kullanilan tiitlin #riinii  sigaradir. Sigaranin
ardindan tiiketimi en yaygin olan diger tiitiin {irtinleri
nargilelik tiitiin mamulii, pipo, puro, sarmalik kiyilmis
tiitiin mamulii, enfiye ve cignemelik tiitiindiir (23). Sigara
disindaki  tiitiin

yayginlastigindan yapilan calismalarda tiitiin kullanim

drtinlerinin ~ kullanim1  giderek
durumu degerlendirilirken nargile, e-sigara, puro gibi

diger tiitiin tiriinlerinin de sorgulanmasi 6nemlidir (24).
Tip Ogrencilerinin Sigara Kullanim Durumu

Son yillarda yurtdisinda yapilmis arastirmalarin
verilerine bakildiginda 2016’da Kanada'daki 17 tip
fakiiltesinde yapilmis calismada sigara kullanim sikligi
%6,8 (16); 2018-2019 egitim doneminde Kuzey Kibris'ta
yapimis calismada sigara kullanim sikligr %33,7 (25);
2019'da Pakistan’da tip, dis ve eczacilik fakiiltelerinde
yapilmis ¢alismada sigara kullanim sikligi %15 (en diisiik
siklik %10,7 ile tip &grencilerinde) ve nargile kullanim
siklig1 %15 (26); 2019-2020 egitim doneminde Bati Balkan
tilkelerindeki tip ve saglikla ilgili 14 fakiiltede yapilmig
¢alismada tiim 6grencilerdeki sigara kullanim siklig1 %22,1,
tip 6grencilerindeki siklik %21,7 (27); 2020-2021 yillarinda
Polonya’da 1320 tip 6grencisi ile yapilmis calismada sigara
kullanim sikligi Mart 2020’de %6,2, Mart 2021’de %12,8
olarak goriilmektedir (28). Brezilya’da 2008-2015 arasinda
yapimis izlem ¢alismasinda 3.simiftaki sigara kullanim
sikligi %5,4 iken izleme devam eden tip &grencilerinin
6.simuftaki kullanim sikligi %6,7 olarak bulunmustur (29).
Ulkemizde yapilan arastirmalarin verilerine bakildiginda
2018'de Ege Universitesi'nde 1., 2., 3. ve 6.smif tip

ogrencilerinde yapilmis ¢alismada sigara kullanim sikligi
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%18,1 (30); 2018-2019 egitim doneminde Kahramanmaras
Siitcii imam Universitesinde 1., 2., 3. ve 6.smnif tip
ogrencilerinde yapilmis ¢alismada tiitiin kullanim siklig1
%22,9, sigara kullanim siklign %17,1 (31); Balikesir
Universitesi'nde ilk ii¢ siniftaki tip 6grencilerinde yapilmis
calismada sigara kullanim sikligi %13,8 (32); 2019'da
Eskisehir Universitesi

Osmangazi Tip Fakiiltesi'nde

yapilmis c¢alismada sigara kullanim siklig1 %28,3 olarak
(33).
yurtdisindaki ¢esitli fakiiltelerde yapilmis ¢alismalar

goriilmektedir Son yillarda iilkemizde ve
icinden sigara kullanim sikliginin cinsiyete gore ayr1 ayri
belirtildigi ve tiim smif diizeylerinin yer aldigi ¢alismalar

Tablo 1’de verilmistir.

Tablo 1. Tiirkiye’de ve Yurtdisinda Cesitli Fakiiltelerdeki Tip Fakiiltesi (TF) Ogrencilerinin Sigara Kullanim Siklig1

Calisma yeri Yayin Ormek Sigara Kiz Erkek
yili biiyiikligii | kullanim ogrencilerin ogrencilerin
siklig1 (%) sigara kullanim | sigara kullanim
siklig1 (%) sikligr (%)
Ankara Uni TF 2014 975 104 3,9 17,7
Necmettin Erbakan Uni 2019 337 11,5 3,9 23,8
Meram TF
Afyonkarahisar SB Uni TF 2019 516 17,1 7,9 19,2
Eskisehir Uni TF 2020 1002 25,9 28,3 33,6
Diizce Uni TF 2022 659 23,5 16,9 31,7
Chennai (Hindistan) 2017 400 4,8 0,0 11,5
Lefkosa (Kuzey Kibris) 2019 698 35,0 28,1 43,5
Jazan (Suudi Arabistan) 2021 354 12,4 5,9 18,6
Katowice (Polonya) 2021 1344 11,0 10,6 11,8
Bat1 Balkan Ulkelerindeki 6 2022 1246 21,7 20,2 28,0
TF (Slovenya, Hirvatistan,
Bosna Hersek, Kuzey
Makedonya, Sirbistan)

Tip Ogrencilerinde sigara kullanim sikligi ve
etkileyen faktorleri degerlendiren bir sistematik derleme ve
metaanalizde 1990-2016 arasinda yayimnlanmis 79 calisma
Cinli tip
kullanim sikliginin %0,8-%50,4 arasinda degistigi, tim

degerlendirilmistir. ogrencilerinde sigara
grup icin sikligin %10,9 oldugu belirtilmistir. Sikligin 1988-
1999 arasinda %17,2, 2000-2009 arasinda %12,3, 2010-2014
%7,6

sonuglarma gore erkek ogrencilerde siklik (%24,1) kiz

arasinda oldugu goriilmektedir. Metaanaliz

ogrencilere (%1,7) gore anlamli olarak yiiksektir ve sigara
kullanim siklig1 fakiilte yillar1 icinde anlamli olarak
artmaktadir (l.smif: %8,9, 2.smif: %12,3, 3.smif: %16,5,
4.sinuf: %18,8, 5.s1uf: %22,1) (34). Universite ogrencilerinde
sigara  kullannm  sikligt  ve  etkileyen faktorleri
degerlendiren, 2020 yilinda yaymlanmis bir sistematik
universite

derleme ve metaanalizde ise Etiyopyali

ogrencilerinde sigara kullanim sikligimmin %12,6 oldugu

belirtilmistir. Erkek cinsiyet (OR: 2,05, %95 GA:1,52-2,75),
akran etkisi/baskist (OR: 2,79, %95 GA:1,62-4,82), titiin
cigneme Oykiisii (OR: 6,55, %95 GA: 2,81-15,26), alkol
kullanim &ykiisii (OR: 11,16, %95 GA: 7,46-16,71) sigara
kullanimi ile anlamli olarak iligkili faktorler olarak
bulunmustur. Ergenlik ve erken yetiskinlik yillarinda
bireylerin akran gruplarinda goézlemlediklerini taklit etme
ve uygulama egiliminin daha yiiksek oldugu belirtilmistir
(35).

Tip Ogrencilerinin Sigara Dis1 Tiitiin Uriinleri

Kullanim Durumu

Sigara dig1 tiitiin dirtinleri kullanimmin yillar
Tiirkiye'deki 12

tiniversitedeki tip, dis hekimligi, hemsirelik ve eczacilik

icinde yaygmnlastigr goriilmektedir.
fakiiltesi tiglincii smif 6grencileri ile yapilmis ¢alismada
sigara kullanim siklig1 %19,3 iken tiitiin kullanim sikliginin

%28,5 oldugu goriilmiistiir. Sigara dig1 tiitiin tirtinlerinin
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kullanim siklig1 %17,9’dur ve sigara kullanimina benzer
sekilde erkeklerde daha yaygin oldugu goriilmektedir.
Erkek Ogrencilerde siklik %23,8 iken kiz &grencilerde
%12,9’dur  (24).

Fakiiltesi'nde kullanim sikliklarmin sigara igin %17,2,

Yildirm  Beyazit Universitesi Tip
nargile i¢in %20,5, e-sigara icin %3,7, puro igin %7,5 ve pipo
i¢in %12,6 oldugu bulunmustur (36). Uludag Universitesi
Tip Fakiiltesi'nde %29,9’unun,

kullananlarin ise %77,7’sinin sigara diginda tiitiin tiriinleri

ogrencilerin sigara
kullandig goriilmiistiir (37). Suudi Arabistan’da her giin
sigara kullanan ogrencilerin oram1 %4,6 iken; e-sigara
kullananlarmn oram %7,1’dir (38). Urdiin’de 6grencilerin
sigara kullanim siklig1 %16,6 iken; nargile kullanim siklig1
%40,5’'tir (39). Literatiirde sigara kullanimi ile nargile
kullanimi arasinda anlamli iligki oldugunu gosteren de
bir¢ok ¢alisma mevcuttur. Bir tiitiin Griiniiniin kullanimi
bagka bir tiitiin {irinii kullanma olasiligin1 artirmaktadir.
Liibnan’daki 6 tip fakiiltesinde sigara kullanan 6grencilerin
nargile kullanma olasilig1 sigara kullanmayanlara gore 13,4
kat; nargile kullanan &grencilerin kullanmayanlara gore
sigara kullanma olasilig1 12,9 kat daha fazla bulunmustur
(40). ingiltere’de 1., 3. ve 5.smif Ogrencilerinde sigara
kullanim siklig1 %6,3 iken nargile kullanim sikligr %11’dir
ve Ogrencilerin %45,2’si nargilenin sigaradan daha az
zararli oldugunu diisiinmektedir (41). Ege Universitesi Tip
Fakiiltesi'nde yapilmis ¢alismada da nargile kullaniminin
sigara deneme icin bagimsiz bir risk faktorii oldugu ve
nargile kullananlarda sigara deneme olasiliginin 12,4 kat
(30). Sindh’te tip

ogrencilerinde tiitiin kullanim sikhigimin %38,8, sigara

daha fazla oldugu goriilmistiir

kullanim sikliginin %16,8, e-sigara kullanim sikliginin %6,2
oldugu ve sigara veya nargile kullanan 6grencilerde e-
sigara kullaniminin kullanmayanlara gore daha fazla
oldugu goriilmiistiir (20). Bu durum sigara dig1 tiitiin
trlinlerinin de titiin kontrolii ¢alismalarinda dikkate
almmas: gerektigini gostermektedir. Nargilenin 6zellikle
tiniversite Ogrencileri arasinda popiiler olmasi ve
kullanimmin yaygimnlasmas: genglerin gittigi kafelerde
arkadas ortaminda ve sosyal faaliyetlerde icilebilmesi,
aromatik Ozellikleri ile g¢ekici hale getirilmeleri, yapilan
reklam calismalar1 ve 6grencilerin nargileyi sigaradan daha
az zararli gormeleri ile iligkili olabilir (42). Bir¢ok ¢alismada
ogrencilerin diger tiitiin {irlinlerini sigaradan daha az
zararl

buldugu goériilmektedir. Medine’de yapilmis

calismada  e-sigara  kullanan  ogrenciler  (%57)
kullanmayanlara (%23,2) gore e-sigaranin anlamli olarak
daha az zararli oldugunu diisiinmektedir (43). Polonya’da
tip fakiiltesinde yapilmis bir calismada da e-sigara
kullanan &grencilerin %43,5’i sagliga daha az zararh
oldugunu diisiindiigii icin basladigini belirtmistir. Diger
baglama nedenleri ise %58,7 sigaray1 birakmak, %28,3
lezzet, %10,9 siklik ve modern dizayndir (44). 2022 yilinda
yayimnlanmis bir sistematik derlemede Suudi Arabistan’da
tip 6grencilerinde e-sigara kullanim sikligimin %10,6-%27,7
arasinda degistigi belirtilmistir (45). Sigara digindaki
iirtinlerin tiitiin endiistrisi tarafindan zararsiz ya da daha
az zararll seklinde tamitilmasi hatta sigara birakma
amaciyla kullanilabileceginin ifade edilmesi bu tiriinlerin

kullaniminin yayginlasmasinda etkili olabilir (46).

Tip Ogrencilerinin Tiitiin Kullanim Durumunu
Etkileyen Faktorler

Tiitlinle miicadelede 6nemli hedef gruplarmdan
biri iiniversite grencileridir. Orneklemde tip fakiiltesi ve
farkli tiniversite boliimleri yer alan ¢alismalarin bazilarinda
egitim alman boliime gore titiin kullanim sikliginin
anlamli olarak farkliik gosterdigi ve tip &grencilerinde
sikligin diger fakiilte Ogrencilerine goére daha diisiik
oldugu goriilmiistiir (47, 48, 49). Kolkata (Hindistan)'da
yapilmis bir calismada tip dis1 fakiilte 6grencilerinde tiitiin
kullanim siklig1 %43,3 iken; tip 6grencilerinde %18,3’tiir
(49). Tip Ogrencilerinde diger fakiilte 6grencilerine gore
sigara kullanim sikliginin daha diisiik olmasi iiniversite
egitimi sirasinda sigaranin zararlar1 ve iligkili oldugu
hastaliklar ile ilgili verilen egitim ile iliskili olabilir (47).
Suudi  Arabistan’da

calismalarin aksine nargile kullaniminin tip 6grencilerinde

yapilan c¢alismada ise diger
diger fakiilte 6grencilerine goére anlaml olarak yiiksek
oldugu goriilmiistiir (50). Tip Ogrencilerinde tiitiin
kullanimu ile ilgili arastirmalarin o6ne c¢ikan sonuglari
degerlendirildiginde kullanim sikliginin yiiksek oldugu ve
cinsiyet, sinif, yas, tiniversite egitimi sirasinda kaldig yer,
yasadig1 bolgenin dzelligi, gelir durumu, ebeveyn 6grenim
durumu, alkol kullanimi ve gevrede tiitiin kullanan kisi
varligmin titlin kullanimini etkileyen faktorler oldugu

goriilmiistiir.



a) Tiitiin Kullanim Durumunun Cinsiyet, Sinif ve Yas ile
iliskisi
Sigara ile cinsiyet arasindaki iligki tilkelere gore
farklilik gostermekle birlikte genellikle gelismekte olan
tilkelerde erkek o&grenciler kiz Ogrencilere gore daha
yliksek oranda sigara kullanmaktadir; gelismis iilkelerde
ise cinsiyetler arasinda fark azdir. Bir¢ok calismada sigara
kullanim sikliginin erkek 6grencilerde kiz 6grencilere gore
istatistiksel = olarak anlamli olarak yiiksek oldugu
Fakiiltesinde  erkek

ogrencilerin kiz 6grencilerden 5,4 kat daha fazla sigara

goriilmektedir. Meram  Tip

kullandig: goriilmiistiir; erkeklerde sigara kullanim siklig1
%22,5, kizlarda %5,1’dir (51).

Universitesi Tip Fakiiltesinde siklik erkek ogrencilerde

Eskisehir Osmangazi

%33,6, kiz ogrencilerde %23,2 olup erkeklerde anlamli
olarak yiiksektir. Tiirk toplumunda kadinlarda tiiketimin
sosyal olarak kabul gormemesinin bu durumda etkili
oldugu seklinde yorumlanmistir (33). Belcika’da tip
fakiiltesinde tiitiin kullanim sikligr erkek oOgrencilerde
%34,7, kiz Ogrencilerde %3,9 olup; tiitlin kullanimi
erkeklerde kizlara gore 19,04 kat daha fazladir (52).
Medine’de

ogrencilerinde kizlara

e-sigara kullanim  sikligimnin
6,9 kat

goriilmiistiir (43). Bu ¢alismalarin aksine Avrupa’daki dort

erkek tip
gore fazla oldugu
tilkedeki 12 tip fakiiltesinde yapilmis olan calismada
Polonya’daki kiz 6grencilerde siklik erkek &grencilere gore
anlamli olarak ytiksektir; calismanin yapildig: diger tilkeler
olan Almanya, Italya ve Ispanya’da ise erkeklerde siklik
daha fazladir (53). Celal Bayar Universitesi’'nde yapilmig
izlem ¢alismasinda erkek ogrencilerde sigara kullanim
sikliginin kiz 6grencilerden yiiksek oldugu goriilmiistiir.
Calismada dikkat ¢eken bulgu kiz Ogrencilerde sigara
kullanimmin izlemde anlamli olarak artis gostermesidir.
Halen sigara kullanim oran1 2007’de %5,6 iken; 2010’da
%19,1’e yiikselmistir (54).

Tip 0Ogrencilerinde yapilan c¢alismalar tiitiin

kullaniminin sinif ilerledikge yayginlastigini

gostermektedir.  Biilent  Ecevit Universitesi — Tip
Fakiiltesi‘nde sigara kullanim siklig1 1.smuf 6grencilerinde
%22,4 %43,3

bulunmustur. Son smuf Ogrencilerinde sikligin yiiksek

iken; 6.smif Ogrencilerinde olarak

olmasinin nedeninin hastane servislerinde sik ve yogun

tutulan ndbetler gibi faktorlere bagli olabilecegi ve 6.sinifta
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sikligin 1.smfin iki kati olmasmin tip egitimi siiresince
tiitiin kontroliine énem verilmesi gerektiginin gostergesi
oldugu belirtilmistir (15). Yildirim Beyazit Universitesi Tip
Fakiiltesi'nde sigara kullanim sikligi %17,2’dir. Diger
sekilde siklik

istatistiksel olarak anlamli fark gostermektedir ancak en

calisma ile benzer siniflar arasinda
yiiksek siklik klinik egitimin basladigi yil olan 4.smifta
goriilmektedir (%31,3); siniflar arasinda en yiiksek ikinci
siklik ise l.smiftadir (%22) (36). Diizce Universitesi Tip
Fakiiltesi'nde sigara kullanim sikliginin 1.smufta %9,4 iken
6.siufta %51,7'ye yiikseldigi ve fakiiltenin son simuf
Ogrencileri arasinda iki kisiden birinin sigara kullandig1
goriilmektedir (55). Uludag Universitesi Tip Fakiiltesi'nde
sigara kullanim siklig1 %17,3 bulunmustur. Siklik preklinik
smiflarda %13,2, klinik siniflarda %21,8’dir; preklinik ve
klinik smiflar arasinda anlamli fark mevcuttur (56).
Hindistan’da 1.smif 0&grencilerinde %7,9 olan sigara
kullanim sikhiginin 6.smifta %32’ye yiikseldigi ve smiflar
arasinda anlamli fark oldugu goriilmektedir. Tip
fakiiltesinde kalig siiresinin sigara kullanim sikligmni
etkileyen faktorlerden biri oldugu belirtilmistir (57). Tip
fakiiltesinde siuf ilerledik¢e kullanim sikliginin artmasi
degisen sosyal cevre, egitim siirecinde yasanan stres/kayg1
ve fakiiltede tiitiin ile ilgili egitimin yetersizligine bagl
Mustafa

sikliginin egitim siiresince iki katina ¢ikmasi tip egitimi ve

olabilir. Kemal Universitesinde kullanim
klinik pratiklerin tiitiin kullanmaya baslamay: énleme ve
birakmay1 saglama igin yeterli olmadigmnin gostergesi
olarak yorumlanmigtir (58). Smuf ilerledik¢e yaygmligin
artmasi nedeniyle fakiiltenin baslangicindan itibaren tiitiin
kontrolii, sigaranin zararlari ve sigara birakma hakkinda
ogrenciler yeterince bilgilendirilmeli ve fakiiltenin sonuna

kadar kapsaml egitimler verilmelidir.

Literatiirde yas ile birlikte sigara kullanim
oranmin arttifi goriilmektedir. Yunanistan’da yapilmis
calismada yas artist Ogrencilerin sigara kullanimi igin
bagimsiz bir risk faktorii olarak bulunmustur (59).
Belcika’da yapilmis olan g¢alismada da tiitiin kullanim
sikliginin yas1 23 ve iizeri olanlarda altinda olanlara gore
anlamli olarak yiiksek oldugu goriilmiistiir; risk 23-24
yasta 4,98 kat, >25 yasta 6,36 kat daha fazladir (52). Bu
calismalarin aksine Almanya ve Macaristan’da yapilan
calismada ortalamasinin

nargile kullananlarin  yas
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(21,5+2,9) kullanmayanlara gore (22,6+3,2) anlamli olarak
disiik oldugu goriilmiistiir (60).

b) Tiitin Kullanim Durumunun Universite Egitimi
Sirasinda Kalinan Yer, Yasanilan Bélgenin Ozelligi ve

Gelir Durumu ile iliskisi

Universite egitimi sirasinda aile yaninda kalmama
iligkili

almaktadir. Bircok ¢alismada ailenin koruyucu ya da

sigara kullanimiyla faktorler arasinda yer
baskilayici tutumu kaynakli olarak {iniversite egitimi
sirasinda ailesiyle kalanlarda sigara kullanim sikliginin
daha diisiik oldugu belirtilmistir. Bu ¢alismalarin aksine
Maltepe Universitesi’'nde yapilmis c¢alismada yurtta
kalanlarda kullanim siklig1 ailesiyle ya da 6grenci evinde
kalanlara gore anlamli olarak daha diisiik bulunmustur;
yurt ortami ve yurtta kalan 6grencilerin sigaraya iliskin
tutumlarinin bu sonuglar tizerinde etkin olmus olabilecegi
(61).

kullanim sikliginin fazla olmasi stresle basa ¢ikmada daha

belirtilmigtir Yalniz kalan o&grencilerde sigara
¢ok sigaray: tercih ediyor olma (51); arkadas ile kalanlarda
sikligin fazla olmasi &grencilerin birbirlerini tesvik etmesi
ve etkilemesinin gostergesi olabilir. Ayni evde yasayan ya
da ayn1 ortamda uzun zaman gegiren Ogrencilerin
birbirlerinden sigara temin ederek siirekli olarak sigaraya
ulasabilir olmasi diizenli igiciligin artmas1 ve birakmanin
zorlasmasma neden olabilir (62). Tiirkiye’deki dokuz
tiniversitede yapilmis olan ¢calismada 1.sinif 6grencilerinde
sigara kullanim sikliginin en fazla yalniz yasayanlarda
gecisle  Dbirlikte

uzaklasmanin yani sira sigara kullanan arkadaslarla

olmasimin iiniversiteye aileden

beraber olmaktan kaynaklanmis olabilecegi; 4.smuf
ogrencilerinde ise arkadasla kalanlarda sikligin daha fazla
olmasinin akran etkisinin kullamimi artiran onemli bir
faktor (48).

Pakistan’da tip Ogrencilerinde yapilmis bir calismada

olmasiyla agiklanabilecegi belirtilmistir
yurtta kalanlarin sigara kullanma olasiliginin (%21,1) evde
kalanlardan (%6,8) 3,6 kat daha fazla oldugu (63);
Belcika’da yapilmis calismada da evde yasayanlarin
kullanma olasiigmin yurtta kalanlara gore %85 daha
(52).
¢alismada yalniz yasayanlarda sigara kullanimi (%20,3)
%4,9, yurtta
kalanlarda %2,3, akraba/arkadas ile yasayanlarda %9,1)
(64).

disiik oldugu goriilmiistiir Misir'da  yapilmis

digerlerine gore (aileyle yasayanlarda
Diizce

anlamli  olarak yiiksek bulunmustur

Universitesi Tip Fakiiltesinde de yalmz (%38,6) ve
arkadaslariyla (%36,2) yasayan 6grencilerin tiitiin kullanim
siklig1 ailesiyle yasayan (%16,2) ve yurtta kalan (%17,1)
ogrencilere gore anlamli olarak yiiksektir (19). Ege
Universitesi Tip Fakiiltesinde yapilmis calismada evde
yalniz yasayan Ogrencilerin sigara deneme sikliginin
digerlerine gore 3,4 kat daha fazla oldugu goriilmiistiir
(30). Trakya Universitesi Tip Fakiiltesinde bekar evinde
yasayanlarda yurtta veya ailesinin yaninda yasayanlara
gore giinliik igicilik anlamli olarak yiiksek; hi¢ igmemis
olma anlamli olarak daha diisiik bulunmustur ve bekar
evinde yasayanlarda sigara kullanma olasiigi 3,3 kat
fazladir. Bekar evinde yasamanin akran baskisi ve daha
ozgiir davranabilme nedeniyle yurtta veya aile yaninda
kalmaya gore daha riskli olabilecegi belirtilmistir (65).
Yapilan bazi ¢alismalarda yasanilan bolgenin 6zelligi ile
tiatiin kullanimi arasinda anlamli iligki oldugu ve kentsel
bolgede yasayanlarda kullanim sikligmin daha yiiksek
oldugu goriilmiistiir. Misir’da yapilmis bir ¢calismaya gore
kentsel bolgede yasayan 6grencilerde (%6,9) kirsal bélgede
yasayanlara (%4,1) gore sigara kullanimi anlamli olarak
yliksektir (64). Bosna Hersek’te yapilan ¢alismada sigara
kullanma olasiligimin kirsal bolgeden gelenlerde %67 daha
disiik oldugu goriilmiistiir (66).

Literatiirde yer alan farkli ¢alismalarda ekonomik

durum algisi, ailenin geliri ya da kisisel gelirin
degerlendirildigi goriilmektedir. Calismalara bakildiginda
yliksek gelir seviyesine sahip olanlarin digerlerine gore
daha yiiksek oranda sigara kullandiklar1 goriilmektedir.
Uluslararast Cocuk Merkezi'nin yiriitmiis oldugu
calismada kendi algisina gore ailesinin ekonomik durumu
iyi olan l.simiflarda nargile kullanim sikligmnin anlaml
olarak yiiksek oldugu; 4.simflarda ekonomik durum ile
iliski bulunmadig1 goriilmiistiir (42). Gazi Universitesi Tip
Fakiiltesi'nde kisisel geliri 1500 TL'nin {iistii olan tip
ogrencilerinin 1500 TL ve altinda olanlara gore 3,2 kat daha
fazla sigara kullandig1 goriilmiistiir (67). Misir’da dort tip
fakiiltesinin ikinci ve son smif Ogrencilerinde yapilmig
¢alismada aylik hargligr yiiksek olanlarda diisiik olanlara
gore sigara kullanimi anlamli olarak yiiksektir (har¢higi
>500 Misir Lirasi olanlarda siklik %12,7 iken; <100 Misir
Lirasi olanlarda %4,3’tiir) (64). Diizce Universitesi Tip

Fakiiltesi’'nde yapilmis ¢calismada da aylik gelire gore tiitiin



kullanim durumunun anlamli olarak farklilik gosterdigi ve
geliri olmayanlarin %41,7’sinin, geliri 1000 TL olanlarin
%13,1’inin, 5000 TL ve {izeri olanlarin %30,1’inin tiitiin
(19). Eskisehir

Universitesi'nde tip dgrencilerinde ailenin gelir durumu

kullandig1 goriilmektedir Osmangazi
degerlendirilmis ve gelir seviyesinin artmasinin 6grencinin
sigara kullanim sikhigimi artirdign  goriilmiistir  (33).
Malezya'da yapilmis calismada bu ¢alismalarin aksine
ebeveynlerinin yillik geliri diisiik olanlarda (<100.000
Malezya Ringgiti) tiitiin kullanma olasilig1 yiiksek olanlara
gore neredeyse dort kat daha fazla bulunmustur (68).
Benzer sekilde iilkemizdeki dokuz {iniversitede yapilmis
olan ¢alismada kendisi icin harcadig1 paray: yetersiz bulan
ogrencilerin sigara kullanim sikligi anlamli olarak daha
yiiksek bulunmustur. Birinci smuf 6grencilerinde kendi
algisina gore ailenin ekonomik durumu ile sigara kullanimi
agisindan anlamli iligki goriilmezken; doérdiincii smuf
ogrencilerinde ekonomik durumunu kétii olarak ifade
edenlerin sigara kullanim siklig1 anlamli olarak daha
yliksek bulunmustur (48). istanbul’'da yapilmis ¢calismada
ise gelir kaynagmin ne olduguna gore degerlendirme
yapilmig ve gelir kaynag: aile olanlarda sigara kullanimi1
kendi isi olanlar ve maddi destek/burs alanlardan anlaml

olarak yiiksek bulunmustur (69).

¢ Titiin Kullanim Durumunun Ebeveyn Ogrenim

Durumu ile iligkisi:

Ebeveyn egitim diizeyi diistitkce Ogrencilerde
titiin kullaniminin yayginlastig1 goriilmektedir. Trakya
Universitesi T1p Fakiiltesi'nde yapilmis ¢alismada anne ve
babanin egitim diizeyi azaldik¢a Ogrencilerin sigara
(70).

davraniglar1 ile

Universite
iligkili
sosyodemografik Ozelliklerin arastirildigi bir calismada

kullanimmin  arttigi  bulunmustur

Ogrencilerinin  sigara i¢me
annenin 6grenim durumu sigara kullanimini etkileyen
faktorlerden biri olarak bulunmustur ancak babanin
ogrenim durumu ile sigara kullanim sikligi arasinda
anlamli iliski goriilmemistir. Halen sigara igenlerin orani
annesi okur-yazar olmayanlarda en yiiksektir. Bu
durumun yonlendirme, izleme ve kontrol davranismin
Ogrenim diizeyi diisiik olan annede daha az olmasi ile
(48).

calismada bu ¢alismayla benzer sekilde 6grencilerin sigara

agiklanabilecegi  belirtilmistir Iran’da yapilan

kullanma olasilig1 annesi ilkokul mezunu olanlara gore
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ortaokulu bitirenlerde %67,
iiniversiteyi bitirenlerde %93 daha diisiiktiir (71). Eskisehir

Osmangazi

liseyi bitirenlerde %65,

Universitesi Tip Fakiiltesi'nde yapilan
calismada baba 6grenim durumu lise ve iizerinde olan kiz
ogrencilerde ortaokul ve alt1 olanlara gore sigara kullanim
sikliginin daha fazla oldugu goriilmistiir (33). Giilhane
Askeri Tip Akademisi (GATA)'nde yapilmis calismada
babas: okuryazar olup ilkokul mezunu olmayanlarda
kullanim siklig1 babasi tiniversite mezunu olanlara gore
2,88 kat daha fazladir (72). Siileyman Demirel Universitesi
Tip Fakiiltesi'nde ise diger calismalarin aksine anne ve
babanin egitim diizeyinin yiiksek olmasi sigara kullanimini
anlamli olarak artiran bir faktor olarak bulunmustur (73).
Suudi Arabistan’da yapilan ¢alismada da annesi tiniversite
ve daha yiiksek egitime sahip olan 6grencilerde nargile
kullanim:  digerlerine gore anlamli olarak yiiksek
bulunmustur (50). Benzer sekilde {iniversite 6grencilerinin
nargile i¢cme davraniglar ile iligkili sosyodemografik
ozelliklerin arastirildig: bir ¢alismada da nargile kullanimi
sosyoekonomik diizeyi daha yiiksek olan o6grencilerde
(anne-babanin egitim diizeyi ve ekonomik durumu daha
iyi olanlarda) daha yaygin iken; sigara kullaniminin
ebeveynlerin diisiik egitim diizeyi ile iliskili oldugu
gorlilmiistiir (42).

d) Tiitiin Kullanim Durumunun Alkol Kullanimi ile
iliskisi

Literatiirde alkol kullanimu ile tiitiin kullanimi
arasinda iliski oldugu goriilmektedir. Biilent Ecevit
Universitesi Tip Fakiiltesi'nde alkol kullanan &grencilerin
%67,2'sinin, alkol kullanmayan 6grencilerin ise %13,7’sinin
sigara kullandig ve aralarinda sigara kullanimi agisindan
anlamli fark oldugu goriilmektedir (15). Yunanistan’da
yapilmig ¢alismada alkol kullanumi (70 iinite/y1l istii)
sigara kullanimi icin bagimsiz risk faktorii olarak
bulunmustur (59). Lagos (Nijerya)'ta tip 6grencilerinde
yapilan c¢alismada alkol kullananlarda sigara deneme
16,8 kat (74);
Etiyopya’daki ¢alismada ise 8,65 kat daha fazla oldugu

olasiiginin  kullanmayanlara gore

goriilmiistiir (75).
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e) Tiitiin Kullanim Durumunun Cevredekilerin Tiitiin
Uriinii Kullanimu ile fliskisi

Yapilan arastirmalarda ailede, sosyal gevrede ya
da arkadaslar arasinda sigara kullanan kisi olmasmnin
ogrencilerde tiitiin kullanimini etkileyen faktorlerden
oldugu goriilmektedir. Meram Tip Fakiiltesi ve Selguk
Universitesi iletisim Fakiiltesinde yapilmis calismada
ebeveynin sigara kullanmas: ile Ogrencinin sigara
kullanim arasinda iliski bulunmazken, en yakin arkadasi
sigara kullananlarda sigara kullaniminin anlamli olarak
yliksek oldugu goriilmiistiir. En yakin arkadasimin sigara
kullaniyor olmas1 &grencinin sigara kullanimini 3,6 kat
daha arttirmaktadir (47). Celal Bayar Universitesi Tip
Fakiiltesi'nde yapilmis ¢alismada da anne ya da babanin
sigara kullanim ile 6grencinin sigara kullanimi arasinda
bir iliski saptanmazken kardesi ve yakin arkadas cevresi
sigara kullanan o6grencilerin sigara kullanimi agisindan
daha yiiksek riske sahip oldugu goriilmiistiir (76). Lefkosa
Yakin Dogu Universitesi Tip Fakiiltesi'nde yapilmis
calismada &grencilerin sigara kullanimi icin her bir aile
iiyesi (anne, baba, kardes) istatistiksel olarak 6nemli 6l¢iide
etkili bulunmustur. Annesi, babasi, her iki ebeveyni ya da
kardesi sigara kullanan &grencilerde sigara kullanim1 daha
fazladir (22). Benzer sekilde Erciyes Universitesi Tip
Fakiiltesi'nde yapilmis calismaya gore de her bir aile iiyesi
ogrencilerin sigara kullanimi igin istatistiksel agidan
anlamli olarak etkilidir. Annesi sigara kullananlarin
%42,3'1i, babasi sigara kullananlarin %34,9'u sigara
kullanmaktadir; sigara kullanan 6grencilerin %30,4’tiniin
77).

Universitesi'nde yapilmis calismada anne ve kardesin

kardesi de sigara kullanmaktadir Balikesir

sigara kullaniminin  8grencinin  sigara kullanimini
etkiledigi ancak babanin kullanimi ile anlamli olarak iligkili
olmadigr goriilmiistiir (14). Belgika’da ebeveynlerinde
titiin kullanma 0&ykiisii olan tip Ogrencilerinde tiitiin
kullanimmin 4,86 kat daha fazla oldugu (52); Lagos’ta
babas! sigara kullanan tip 6grencilerinde sigara deneme
olasiliginin kullanmayanlara gore 8,7 kat daha fazla oldugu
(74); Bat1 Balkan {ilkelerindeki tip ve saglikla ilgili 14
fakiiltede

ogrencilerde kullanma olasiiginin 1,84 kat daha fazla

herhangi Dbir ebeveyni sigara kullanan

oldugu goriilmiistiir (27). Myanmar’da yapilmis ¢calismada

yakin arkadas: sigara kullananlarda sigara kullaniminin

10,7 kat daha fazla oldugu (78); Katar'da yapilmis
calismada sigara kullanan arkadasi olanlarda e-sigara
kullaniminin 7,3 kat daha fazla oldugu (79); Medine’de tip
ogrencilerinde yapilmis ¢calismada e-sigara kullanimimnin ev
arkadas: kullananlarda kullanmayanlara gore 2,2 kat, >1
yakin arkadas: kullananlarda kullanmayanlara gore 9,2 kat
(43).

Saghik Bilimleri

daha fazla oldugu goriilmiistiir Meram Tip

Fakiiltesinde ve Afyonkarahisar

Universitesi Tip Fakiiltesinde o6grencilerin  sigara
kullanimu igin en yakin arkadas, ev arkadasit ve partnerin
her biri istatistiksel olarak 6nemli 6l¢iide etkili goriilmiistiir
(51, 80). Ege Universitesi Tip Fakiiltesi'nde partner/en
yakin arkadasin sigara kullanmasinin sigara deneme icin
bagimsiz bir risk faktorii oldugu ve deneme olasiliginin
partneri kullananlarda kullanmayanlara gore 2,3 kat; yakin
arkadasi kullananlarda kullanmayanlara gore 1,9 kat daha

fazla oldugu goriilmiistiir (30).
f) Tiitiin Kullanim Durumu ile iligkili Diger Faktorler

Literatiirde okuldaki basari diizeyi ile sigara
kullanimi arasinda anlamli iliski oldugunu gosteren
calismalar ~ mevcuttur.  Trakya  Universitesi — Tip
Fakiiltesi'nde okuldaki basar1 diizeyi ortalamanin altinda
olan ogrencilerin digerlerine gore daha fazla sigara
kullandiklar1 goriilmiistiir (70). Jazan (Suudi Arabistan)’da
ve Marmara Universitesi'nde yapilan calismalarda da not
ortalamasi diisiik olanlarda sigara kullanim1 anlamli olarak
yiiksektir (81, 82). Mustafa Kemal Universitesi'nde tip
ogrencilerinde yapilmis ¢calismada smnif tekrar1 yapma (58),
GATA’da yapimis calismada tip fakiiltesinde smif/staj
tekrar1 yapma ile sigara kullanimi arasinda anlamli iliski
oldugu bulunmustur (72). Tunus’ta yapilmis ¢alismada
akademik giiglitk yasayanlarda (sinuf/staj/ders tekrari)
sigara kullanma olasiiginin yasamayanlara gore 1,85 kat
daha fazla oldugu goriilmiistiir. Bu durumun akademik
gliclitk yasayan 6grencilerin sigaraya daha duyarli ve tiitiin
kullanimindan kag¢inma konusunda daha az bilgi ve 6z
yeterlilige sahip olmasi, arkadas ve ebeveynleri ile iletigim
glicliigli yasama ve stresle basa ¢tkma amaciyla sigara
kullanimma yo6nelmesi ile iliskili olabilecegi belirtilmistir
(83). Ondokuz Mayis Universitesi Tip Fakiiltesi'nde doktor
tarafindan tan1 konmus hastalik varligi olan 6grencilerde
sigara kullanimmin anlaml olarak yiiksek oldugu

goriilmiistiir (84). Almanya ve Macaristan’da yapilmis



¢alismada da sigara ve e-sigara kullanimi1 daha kétii saglik
durumu ile iligkili bulunmustur. Cok iyi/miitkemmel saglik
durumu oldugunu bildirenler sigara kullananlar arasinda
kullanmayanlara gore %30, e-sigara kullananlar arasinda
kullanmayanlara gore %70 daha azdir (60). Vietham’da ve
Suudi Arabistan’da yapilan calismalarda fiziksel olarak
aktif olan 6grencilerin sigara kullanma olasiligmnin daha
yiiksek oldugu bulunmustur. Bu durumun spora giden
ogrencilerin akranlariyla daha fazla sosyal etkilesime sahip
olmasi ve sigaraya baslamaya yonelik akran baskisina
maruz kalma ile iligkili olabilecegi belirtilmistir (85, 86).
Selcuk Universitesi Tip Fakiiltesi ve Saglik Hizmetleri
Meslek Yiiksekokulu 6grencilerinde yapilan ¢alismada da
yapanlarda (%29,3)
yapmayanlara (%20,8) gore anlamli olarak yiiksek oldugu

sigara kullanimimin spor spor
goriilmiistiir (87). Literatiirde fiziksel aktif olmayan
iiniversite 6grencilerinde sigara kullanma olasiliginin daha

yliksek oldugunu gosteren ¢alisma da mevcuttur (88).

Tip Ogrencilerinin  Tiitin Kullanmaya Baglama

Nedenleri:

Tip &grencilerinin tiitiin kullanmasini 6nlemek
i¢in kullanmaya baslama nedenlerinin bilinmesi gereklidir.
titin
bakildiginda yakin cevre/arkadas etkisi, merak/dzenti ve

Yapilan calismalarda kullanom  nedenlerine
stres 6n plana ¢ikan faktorlerdir. Bir¢ok ¢alismada baslama
nedenleri arasinda oran degismekle birlikte ilk sirada yakin
sosyal cevre ve arkadaslarin etkisi yer almaktadir.
Yurtdisginda ve iilkemizde yapilan calismalarda baslama
Riyad (Suudi

Arabistan), Isparta, Prag, Lahore (Pakistan), Usak, Manisa,

nedenleri benzerlik gostermektedir.
Diizce ve Zonguldak’taki fakiiltelerde yapilan ¢calismalarda
ogrencilerin yarisindan fazlasinin baglama nedeninin
arkadas oldugu goriilmiistiir (sirastyla sikliklar %80, %71,1,
%61,7, %60, %58,3, %56,8, %54,4, %50,8) (89, 73, 90, 91, 92,
76, 93, 15). Akran baskisi énemli bir sigaraya baglama
nedenidir. Kolkata’da, Misir'da ve Nepal'de yaklasik dort
ogrenciden Dbirinin bu nedenle sigaraya basladigi
goriilmektedir (49, 64, 94). Myanmar’da akran baskisina
ugrayanlarda sigara kullanma olasiligimin ugramayanlara
gore 5,4 kat (78); Karnataka (Hindistan)'da ise 21,9 kat daha
fazla oldugu goriilmiistiir (95). Bir¢ok calismada merak ve
Ozentinin de sigaraya baglama i¢in énemli nedenler oldugu
Yildirim Universitesi ~ Tip

goriilmistiir. Beyazit
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Fakiiltesinde ogrencilerin %84’tiniin merak, %55’inin
O0zenti ve %28inin esi/partnerinin sigara kullanmasi
nedeniyle basladig belirtilmistir (36). Nijerya’'da %76,2,
Celal Bayar Universitesi’'nde %55,2, Misir’da %50,6 siklikla
baslama nedenleri arasinda ilk sirada merak yer almaktadir
(74, 54, 64). Stres ve sikint1 nedeniyle baslama ve stresi
azaltmak icin kullanma da oldukga yaygindir. Siileyman
(%71,1)

ardindan ikinci en sik neden stres (%26) olarak belirtilmistir

Demirel Universitesinde arkadas etkisinin
(73). Celal Bayar Universitesi'nde yapilan bir calismada da
benzer sekilde arkadas etkisinin (%56,8) ardindan stres
(%37,2) gelmektedir (76). Belgika’da yapilmis ¢alismada en
sik nedenler %84 oraniyla stresi azaltmak ve %60 oraniyla
arkadag etkisidir; %20 oraninda TV/film etkisi ve %14
oraninda statii sembolii olarak gérme bu nedenleri takip
etmektedir (52). Calismalarda keyif alma da belirtilen
baglama sebeplerindendir. Liibnan’da yapilan ¢alismada
%59,9 (96); Mustafa Kemal Universitesi’'nde yapilan
calismada %51,6 oraminda ilk sirada keyif alma yer
almaktadir (97). Ogrenciler dislanma korkusu, arkadaslari
tarafindan kabul gorme ve sosyal cevre olusturma gibi
nedenlerle kullanma gereksinimi duymus olabilir (15).
Arkadas etkisinin énemli bir baglama nedeni olmasmndan
dolay1 6grencilerin yakin ¢evrelerinde sigara kullanmayan
kisiler bulundurmast ile sigaraya baslama azaltilabilir (31).
Stres, can sikintisi ve okul/aile sorunlar1 6nemli baglama
nedenleri oldugundan &grencilerin ilgilendikleri alanlara
yonelik sosyal faaliyetlere yonlendirilmesi de tiitiin
kontrolii agisindan iyi bir uygulama olabilir (37).

Tip Ogrencilerinin Tiitiin Kullanmaya Baglama Yas1

Son 10 y1l iginde tiitlin tirtinii kullanmaya baglama
yas ortalamasinin iilkemizde yapilmis ¢alismalarda 15,6-
18,0; yurtdisinda yapilan caligmalarda 17,9-18,7 arasinda
degistigi belirtilmektedir (37, 62, 52, 95). Bir¢ok calismada
ogrencilerin yarisindan fazlasinin iiniversiteye girmeden
onceki donemde sigaraya basladigi goriilmektedir. Tip
ogrencilerinde yapilmis ¢cogu calismada sigaraya baslama
yas ortalamasinin 18’in altinda olmas: dikkat ¢ekicidir. Ege
Universitesi Tip Fakiiltesi'nde 16,5+2,3 oldugu ve sigara
kullananlarm %?72,6’sinin  iiniversiteye girmeden Once
basladig1 (30); Meram Tip Fakiiltesi'nde 16,7+2,8 oldugu
(min: 8, maks: 26 yas) (51); Uludag Universitesinde

15,6+4,5 oldugu ve erkeklerin kizlara gore anlaml olarak
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daha erken yasta sigaraya basladig1 ve daha uzun siiredir
kullandig1 (37) goriilmektedir. Jazan’da yapilmis ¢calismada
kullanan dort kisiden birinin 13 yas ve altinda (yaklasik 10
kisiden biri 10 yas ve altinda) sigaraya basladig1
goriilmektedir. Kullanicilarin tigte biri ise 18-21 yasinda
baglamistir (81). Siileyman Demirel Universitesi Tip
Fakiiltesi'nde

doéneminde

sigara  denemenin
(%51,6) oldugu goriilmektedir.

kullanmaya baglama yaslarmma bakildiginda en sik yas

¢ogunlukla lise

Diizenli

aralig1 kiz dgrencilerde 18 yas ve sonrasi (%72,2), erkek
ogrencilerde ise 15-18 yas (%38,7) ile 18 yas ve sonrasidir
(%41,9).
ogrencilerde daha cok fakiilteye bagladiktan sonra, erkek

Diizenli olarak sigara kullanmanin kiz
ogrencilerde ise lisede ve fakiilteye basladiktan sonra
oldugu goriilmiistiir (98). Benzer sekilde Yildirim Beyazit
Universitesi'nde yapilmis cahismada da en az bir kere
sigaray1 deneyen Ogrencilerin neredeyse yaris1 16-18 yas
déneminde, %6,7’si 10 yas ve altinda denemistir. Sigara
kullanan &grencilerin %44’{1 16-18 yas arasinda, %39,6"s1 18
yas lizerinde diizenli olarak kullanmaya baslamistir (36).
Tip fakiiltesi sirasinda sigara kullanmaya baslayanlarin
yliksek oranda oldugu calismalar da mevcuttur. Misir’da
yapilan ¢alismada kullananlarin  %61,7’sinin; Mustafa
Kemal Universitesinde yapilan c¢alismada  1.smuf
ogrencileri arasinda kullananlarin %14,6’siun, 4. ve 6.smuf
%56'sinin;  Kuzey
%50,8’inin

basladig1

ogrencileri arasinda kullananlarin
Kibris'ta yapilan c¢alismada kullananlarin
fakiilteye sonra
goriilmiistiir (64, 58, 25). Lefkosa’da kullananlarin %48,7’si

(erkek Ogrencilerin %40,9'u, kiz Ogrencilerin %58,11)

girdikten kullanmaya

fakiilteye girdikten sonra baglamis ve fakiiltede baslayan
ogrencilerin %90,1’i de fakiiltenin ilk iki sinifinda sigaraya
baglamistir (22).

Tip Ogrencilerinin Tiitiin Kullanmay1 Birakma Istegi:

Tip &grencilerinde yapilan ¢alismalarda tiitiin

kullananlar arasinda birakmay: isteyenlerin
tilkemizde %3,7-%83,7; yurtdisinda %13,3-%90,6 arasinda
degismektedir (37, 51, 81, 17). Bir¢ok ¢alismada tiitiin

kullanan 6grencilerin en az yarisinin birakmayi istedigi

orani

goriilmektedir. Birakmay1 isteme oranlarmin

Afyonkarahisar ~ Saghk  Bilimleri Universitesi Tip
Fakiiltesinde %80 (80); Kahramanmaras Siitcii Imam

Universitesi Tip Fakiiltesi'nde %71,2 (31); Biilent Ecevit

Universitesi Tip Fakiiltesi'nde %51,9 (15); Fransa’da %74
(99); Misir’da %61,7 oldugu goriilmektedir (64). Siileyman
Demirel Universitesi'nde birakmay1 isteme orani %65,3’tiir
ve saglik problemi yasama diisiincesinin en sik isteme
nedeni oldugu (%53,1) belirtilmistir (98). Adnan Menderes
Universitesi Tip Fakiiltesinde kullananlarin %48’inin
gelecek 1 yil icinde birakmay1 diistindiigii ve daha 6nce
birakmay1 deneyenlerin en stk deneme nedenleri olarak
sagliga zararli olmasi (%63), mali yiikii (%47) ve ileride
saglik sorununa yol agacak olmast (%38) durumlarmi
belirttigi goriilmektedir (62). Birakmak isteyen dgrencilerin
oraninin fazla olmasi fakiilte sirasmnda sigara birakma

faaliyetlerinin faydali olabileceginin gdstergesi olabilir (15).
SONUC

Yapilan ¢alismalar degerlendirildiginde en 6nemli
halk sagligi tehditlerinden biri olan tiitiin kullaniminin
gelecegin hekim adaylar1 olan tip 6grencileri arasinda da
o6nemli bir sorun oldugu, fakiilte siirecinde kullanimin
yayginlastigi ve cinsiyet, smnif, yas, tniversite egitimi
sirasinda kalman yer, yasanilan bolgenin ozelligi, gelir
durumu, ebeveyn oOgrenim durumu, alkol kullanimi,
gevrede tiitiin kullanan kisi varligr gibi faktorlerin tiitiin
kullanimmi etkiledigi goriilmektedir. Bu baglamda tip
ogrencilerinde ilerleyen simiflarda kullanimin artmasin
onlemeye yonelik tip fakiiltesinin baglangicindan itibaren
UCEP (Ulusal Cekirdek Egitim Programi)’te belirlenmis
olan yetkinlikler (saglik hizmet sunucusu, saglik
savunucusuy, lider, iletisimci) ve yeterliliklere dayal1 olarak
yapilandirilmis miifredat ile temel ve klinik tip egitimi
doénemlerine uygun modiillerin gelistirilmesiyle sistematik
ve basamakli bir egitim verilmelidir. Tiitiin Kontrolii
Strateji Belgesi ve Eylem Plani’'ndaki amaglar géz oniinde
bulundurularak 6grencileri tiitiinden korumaya yonelik
kiiltiirel,

gergeklestirilmesi, tiitiin kullaniminin olumlanmadig1 bir

egitsel, sosyal ve sportif faaliyetlerin

gevrenin yaratilmasi, egitim ortamlarinin (hastane ve
kampiis) tiitiinsiiz hale getirilmesi ve tiitiin kullanilabilir
alanlarin igicilik  konusunda

belirlenmesi,  pasif

savunuculuk  olusturulmasma  yonelik  ¢alismalar
yapilmasi, genglere yonelik 6zellesmis birimlerde tiitiin
kullanimmni 6nleme ve birakma danigmanligi hizmetinin
verilmesi ve akran egitim modellerinin uygulanmasi

saglanmalidir.
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Sakrokoksigeal teratom  (SKT),

yenidogan

oz

Sakrokoksigeal teratomlar yenidogan doneminde en sik karsilasilan
teratomlardir. Sakrokoksigeal teratomlar siklikla dogumda tani almakla
beraber ozellikle tip 1 ve 2 olanlar antenatal ultrasonografi takiplerinde fark
edilebilmektedirler. Tedavi uygun cerrahi rezeksiyon ile saglanmaktadir.
Operasyon sonrasi takip ¢ocuk onkoloji birimi ile birlikte yapilmalidir. Bu
yazida 22. Gebelik haftasinda rutin ultrasonografi muayenesinde fark edilen
sakrokoksigeal teratomu olan ve 34 hafta 1 giinliik iken fetal distres sebebiyle
acil sezaryen ile dogumu gerceklestirilen bir yenidogan vakas: sunulmustur.

Anahtar Kelimeler: Yenidogan, teratom, cerrahi

ABSTRACT

Sacrococcygeal teratomas are the most common teratomas encountered in the
neonatal period. Although sacrococcygeal teratomas are frequently diagnosed
at birth, especially types 1 and 2 can be noticed during antenatal
ultrasonography follow-ups. Treatment is provided by appropriate surgical
resection. Post-operative follow-up should be done with the pediatric oncology
unit. In this article, a newborn case with sacrococcygeal teratoma detected in
routine ultrasonography examination at 22 weeks of gestation and who was
delivered by emergency cesarean section at 34 weeks and 1 day of gestation due
to fetal distress is presented.

Keywords: Newborn, teratoma, surgery

olmakla beraber bazi vakalar sadece bir membran ile ¢evrili

déneminde en sik karsilasilan solid tiimor olup insidansi
35.000-40.000 canl1 dogumda 1 olarak bildirilmistir ve siklik
kiz bebeklerde daha fazladir (1). Siklikla deri ile kaplh
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olabilirler. Embriyolojik gelisim sirasinda her ii¢ katmana
koken

lokalizasyonlarina ve klinik &nemlerine gore 4 grupta

ait  dokulardan almaktadar. Teratomlar
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degerlendirilmektedirler.  Yenidogan doénemindekiler
biiyitk oranda benign karakterde olmakla birlikte
miidahalede gecikme olmasi durumunda malign
transformasyon gelisebilmektedir. (2). Genellikle, antenatal
ultrasografi takipleri ile ya da dogumda sakral bolgede
Ancak Altman

siiflamasimna gore tip-IIl ve tip-IV olan hastalarda tani

kitle lezyonu olarak tespit edilebilirler.

gecikebilir (3). Sakrokoksigeal teratomu olan bebekler
perinatal donemde yiiksek risk tasimaktadirlar. Bu
hastalarda yiiksek debili kalp yetersizligi, perioperatif
kanama, polihidroamniyos, pla-sentomegali, hidrops,
preterm dogum, anemi ve tiimor riiptiirii nedeniyle
mortalite ve morbidite oranlar1 yiiksektir. Dogum o6ncesi
tan1 hasta yonetimini etkiler ve daha iyi bir sonug saglar.
Canli dogan ve erken cerrahi miidahale edilen infantlarn
prognozu iyidir (4). Konjenital sakrokoksigel teratomun
tedavisi, timorin erken donemde total olarak cerrahi
rezeksiyonudur. Kitle ile birlikte koksiks de tiimiiyle

gikarilmalidir.
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22. gebelik haftasinda 55x44x51 mm boyutlarinda
sakrokoksigeal kitlesi tespit edilen hastaya ayrintili
degerlendirme igin fetal manyetik rezonans goriintiileme
yapilmis ve degerlendirme sonucunda tip 2 sakrokoksigeal
teratom tamisi alan hasta takibe alinmis. 34 hafta 1
glinlitkken yapilan izlemde lezyonun kanlanmasinin ileri
derecede  artmis oldugu tespit edilmis; hasta
polihidroamnioz ve fetal distres sebebiyle acil sezaryen ile
dogurtuldu. Apgar skoru 1. dakikada 6 ve 5. dakikada 9
olarak degerlendirildi. Hasta dogum salonunda yapilan ilk
miidahalesinin ardindan yenidogan yogun bakim klinigine
transfer edildi. Dogum agirlig: kitle ile birlikte 4035 gram
idi. Fizik muayenesinde sakrokoksigeal bolgede 15x13 cm

boyutlarinda kitle lezyonu palpe ediliyordu (Resim 1).

Resim 1: Hastanmnin servise
yvatisindaki g&riandmi

Lezyon yiizeyinde damarlanma belirgin artmis
olmakla birlikte hastada aktif kanama izlenmedi. Alt
ekstremitelerinde spontan hareket vardi. Diger sistemik
muayeneleri dogaldi. Takiplerinde spontan gaita ve idrar
cikist oldu. Lezyon spang ile sarilarak korumaya alind.

Hastanin rutin tetkikleri ile birlikte alfa-fetoprotein diizeyi

(AFP) ve BHCG degerleri alind1. Rutin tetkik sonuglar
normal iken AFP>54000 ng/ mL, BHCG 12,36 U/ L olarak
geldi. Yapilan ekokardiyografi incelemesinde 4,2 mm
genigliginde PDA, 3,6 mm genisliginde soldan saga santl
sekundum tip ASD goriildii, kardiyak fonksiyonlar normal

olarak degerlendirildi. Ek yapisal anomali agisindan
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yapilan tiim batin ve transfontanel ultrasonografi normal
olarak degerlendirildi.

Al

_____ RN R R A A

o

Resim 2: Cerrahi sirasinda
eksize edilen lezyon

Ameliyat esnasinda hastaya 1 kez 15 cc/kg dan
eritrosit siispansiyonu verildi. Hastanin postoperatif
takiplerinde hemogram kontrolleri normal olarak geldi.
Hastaya analjezi destegi saglandi. Hastanin spontan gaita
ve idrar ¢ikis;; alt ekstremitelerinde spontan hareketleri
devam etti. Hasta diizenli olarak ¢ocuk cerrahi tarafindan
degerlendirilmeye devam edildi. Hasta ¢ocuk onkoloji ile

konsiilte edildi. Onerileri ile postoperatif 9. giiniinde

Hasta ¢ocuk cerrahi ile konsiilte edildi ve cerrahi
onerildi. Hasta 1 giinlitkken opere edildi. 22x16x9 cm lik
kitle koksiks ile birlikte eksize edildi (Resim 2).

bakilan AFP:10899 ng/ml, BHCG:2.24 U/L geldi.
Histopatolojik degerlendirme sonucu immatiir teratom
tanist alan hasta ¢ocuk onkoloji ile rekonsiilte edildi ve
kemoterapi baslanmadan izlenmesine karar verildi.
Postoperatif takiplerinde vital bulgular1 stabil seyreden
yara yeri bakimi iyi olan hasta takibe alinmak {izere
yenidogan yogun bakim iinitemizden taburcu edildi

(Resim 3).
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Resim 3: Hastanin ameliyat
sonrast gérindmi

TARTISMA

Antenatal dénemde tari genellikle gebeligin 22-34.
haftasmnda ultrasonografi ile kaudal ya da abdominal
kitlenin saptanmasi ile konulabilir. Kitlenin smirlarini
belirlemede fetal manyetik rezonans goriintiileme yararl
olabilir (5). SKT’Iu bebeklerin prognozu gestasyonel yasla
korelasyon gosterir. Otuzuncu gebelik haftasindan sonra
yasam orani %75’iken, bu haftadan 6nce oran %7’dir (6).
Gestasyonel yasin survi iizerine etkisi nedeniyle SKT'lu
hastalar detayli ultrasonografi, fetal ekokardiyografi ve
yliksek  debili

yetersizligi bulgular1 arastirilmalidir. Takiplerde sorun

Doppler ile degerlendirilmeli, kalp
saptanmayan hastalar seri ultrason ile terme kadar
izlenmeli, polihidroamnios gelisen ve biiyiik kitlesi olanlar
ise erken haftalarda dogurtulmalidir. Seri takiplerde kalp
yetersizligi, plasentomegali ve hidrops saptanirsa gebelik
acil olarak sonlandirilmalidir. Ancak fetiis bu dénemde
immatiir ise intrauterin fetal cerrahi uygulanmalidir (7).

Fetal miidahale olarak; kistik komponenti olan hastalarda

perkutan drenaj, tiimor i¢i hemoraji olmasi durumunda
radyofrekans ablasyon uygulanabilir (8). Bizim olgumuz
da 22. gebelik haftasinda fetal manyetik rezonans
goriintiileme yapilarak tani almis ve yakin takip edilmistir.
Polihidramnioz, plasentomegali, kardiomegali ve hidrops
fetalisin eslik etmesi de kotii prognoz gostergeleri olarak
degerlendirilmektedir (6). Polihidroamnioz ve prematiire
dogum gerekliligi bizim hastamizdaki kotii prognoz
kriterleri idi. SKT olan hastalarda hastaliga %15 oraninda
imperfore aniis, sakral kemik defekti, uterus veya vajinanin
dup-likasyonlari, spina bifida ve meningomyelosel gibi
anomaliler eslik edebilmektedir (9). Bizim vakamizda ek
anomali agisindan yapilan ek taramalarda sakral disgenezi
saptanmuigtir.

Yenidogan doéneminde sakrokoksigeal teratomlu
olgularda, erken donemde koksiksi de igerecek sekilde
timortin ~ total olarak ¢ikarilmast  uygun tedavi
yaklagimidir. Patolojik incelemede malign odak icermeyen

olgularin, ameliyattan sonraki dénemde tiimor rekiirrensi
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acisindan  izlenmeleri disinda bagka bir

gereksinimleri olmadig1 sdylenmektedir (10). Basarili

tedaviye

tiimor eksizyonundan sonra bile bazi hastalar uzun stireli
takip esnasinda tiimdr niiksii, malign transformasyon,
mesane ve bagirsak disfonksiyonu ve alt ekstremite felci ile
(11).
postoperatif takipleri komplikasyon ve timor niiksii

gelebilirler Sakrokoksigeal teratomlu hastalarin
agisindan ¢ok Snemlidir. Biz de hastamizda yakin takip
planladik. Serum AFP ve BHCG malign bilesenleri aramak
icin ilk tanisal calismada degerlendirilmeli ve takipte
(12).

Olgumuzda da bu markerlarin tan1 ve takip asamalarinda

timor niikstini  izlemek ic¢in  kullanilmalidir

kullanilmas: planlandi.

Sonug olarak sakrokoksigeal teratomlarin antenatal
donemde tani almig olmasinin mortalite ve morbiditenin
belirtmek

istemekteyiz. Olas1 niikslerin erken taninmasi agisindan

azaltilmast agisindan  6nemli  oldugunu
fizik muayene, goriintiileme ve tiimor belirtegleri ile yakin

takip onerilmektedir.

Cikar Catismasi Beyani
Yazimizin tiim yazarlari, ¢alisma kapsaminda
herhangi bir kisisel ve finansal ¢ikar gatismasi olmadigini

beyan etmektedirler.
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Percheron arteri (PA), talamik bolgeyi besleyen talamoperforan arterlerin nadir
bir anatomik varyantidir. PA tikamkligi klinik pratikte “Bukalemun Inme”
olarak tamimlanir c¢iinkii klasik inme semptomlarmi icermez. PA enfarkt:
bilateral talamik bolge iskemisi ile karakterize nadir bir durumdur. Genel
popiilasyonda anatomik bir varyant olarak PA goriilme siklig1 %4-%11 arasinda
iken, bu arterin ttkaniklig1 ile ortaya ¢ikan klinik durumun goriilme siklig1 %0,1-
%2 arasndadir. Vaka sunumunda elli alt1 yasinda erkek hasta, yakinlari
tarafindan birka¢ giindiir olan uykusuzluk, unutkanlik ve sinirlilik hali
nedeniyle psikiyatri poliklinigine gotiiriilmiis. Psikiyatri hekimi tarafindan
yapilan muayenesinde semptomlarin psikiyatrik nedenlerden ziyade organik
nedenlere bagli olabilecegi duisiiniilerek hasta acil servise yonlendirilmis.
Hastanin sikayetine yonelik bulgularin santral sistem patolojisine ait olabilecegi
diistintilerek hastaya diftizyon MR cekildi ve Diftizyon MR’da bilateral talamik
alanlarda akut iskemiile uyumlu goriintimler izlendi. Percheron arter
enfarktinda klinik prezentasyon koma gibi hayat1 tehdit edecek kadar ciddi ve
belirgin sekilde olabildigi gibi, vaka trnegindeki gibi sadece silik davranis
bozukluklari ile de olabilir ve hastalar acil servise ya da noroloji poliklinigine
basvurmak yerine psikiyatri poliklinigine basvurabilir. Uyku diizensizligi,
hafiza problemleri, davranissal degisiklikler gibi non-spesifik sikayetler ile acil
servise veya polikliniklere basvuran hastalarda nadir bir klinik durum olan
Percheron arter enfarktr ayirici tamlar arasinda diistintilmelidir.

Anahtar Kelimeler: Percheron arteri, talamus, enfarkt
ABSTRACT

The artery of Percheron (PA) is a rare anatomical variant of the
thalamoperforating arteries supplying the thalamic region. PA obstruction is
defined in clinical practice as a “chameleon stroke” because it does not include
the classic stroke symptoms. PA infarction is a rare condition characterized by
bilateral thalamic region ischemia. While the incidence of PA as an anatomical
variant in the general population is between 4% and 11%, the incidence of
clinical condition resulting from occlusion of this artery is between 0.1% and
2%.
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In the case report, a fifty-six-year-old male patient was taken to the
psychiatry polyclinic by his relatives due to insomnia, forgetfulness and
nervousness for a few days. In the examination performed by a
psychiatrist, the patient was referred to the emergency department,
considering that the symptoms might be due to organic rather than
psychiatric reasons. The clinical presentation can be life-threatening and
severe, such as coma, or only with subtle behavioral disorders, as in the
case example, and patients may apply to the psychiatry outpatient clinic
instead of applying to the emergency department or neurology outpatient
clinic. Percheron artery infarction, which is a rare clinical condition, should
be considered among the differential diagnoses in patients who present to
the emergency department or outpatient clinics with non-specific
complaints such as sleep disturbance, memory problems, and behavioral
changes.

Keywords: Percheron artery, thalamus, infarct

Percheron arteri (PA), talamik bolgeyi besleyen
talamoperforan arterlerin nadir bir anatomik varyantidir.
PA tikanikligi klinik pratikte “Bukalemun Inme” olarak
tanimlanir ¢linkii klasik inme semptomlarin: icermez (1).
PA enfarkt: bilateral talamik bdlge iskemisi ile karakterize
nadir bir durumdur (2). Genel popiilasyonda anatomik bir
varyant olarak PA goriilme siklig1 %4-%11 arasinda iken,
bu arterin tikanikligi ile ortaya cikan klinik durumun
goriilme sikligr %0,1-%2 arasindadir (3-4). Talamus ve
midbrain alanlar1 kanlanmasini posterior serebral arter ve
kominikan arterlerden saglar (5). Talamik alanlara
kanlanma saglayan bu kaynaklar dort kategoriden
olusmaktadir; anterior, paramedian, posterior ve
inferolateral (6). Talamusun paramedian bolgesini ise
posterior sirkiilasyonun paramedian arterleri olarak
adlandirilan talamoperforan arterler besler (7). Bu perforan
arterlerin de dort farkli normal anatomik varyant1 vardir,
bunlardan biri de percheron arteridir (8). Varyant 1; En sik
goriilen varyanttir ve her iki talamus bolgesi sag ve sol
posterior serebral arterden ¢ikan dallarla beslenir, varyant
2a’da her iki talamus bdlgesini sol serebral arterten ¢ikan
iki ayr1 damar besler, varyant 2b’de (PA) her iki talamus
bélgesini sol serebral arterden ¢ikan tek bir perforan arter
besler, bu perforan arter tek bir kaynaktan ¢iktiktan sonra
ikiye ayrilarak sag ve sol talamusa ulasir, varyant 3’te; her
iki posterior serebral arteri birbirine baglayan bir ark yapisi
vardir ve sag ve sol talamusa bu ark tizerinden ¢ikan iki
farkl arter ulasir (1-8). (Resim 1).
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Resim 1.

talamus
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Posterior
serebral arter -
e

olarak PA

okliizyonunda bilateral talamik enfarkt bulgular1 goriiliir

PERCHEROMN
ARTERI

Bu anatomik yapidan kaynakli

ve genellikle mezensefalon iskemi bulgular1 da eslik eder
(9). Beynin talamus, midbrain gibi yapilar1 biling, uyku,
durumlarin  diizenlenmesini

uyaniklik, hafiza gibi

sagladigi ig¢in bu bdlgelerin iskemisinde hastalarn
sikayetleri de biling degisikligi, hafiza ve mental durum
degisiklikligi, afazi, dizartri gibi non-spesifik bulgular
olabilir (2). Basvuru aninda sikayetlerin non-spesifik
olmast ve erken donemde bilgisayarli tomografi ve
manyetik rezonansin bulgu vermemesine bagli olarak tani
gozden kagabilir (9). Bu olgu sunumunda da klinik
bulgulari, yakinlari tarafindan “psikiyatrik semptomlar”
olarak degerlendirilen bir hastanin acil servisteki tani

stirecinin sunulmas1 amaglanmistir.
OLGU SUNUMU

Ozgecmisinde hipertansiyon disinda bilinen
kronik hastaligi olmayan elli alti yasinda erkek hasta,
yakinlar1 tarafindan birka¢ giindiir olan uykusuzluk,
sinirlilik  hali

poliklinigine goétiiriilmiis. Psikiyatri hekimi tarafindan

unutkanlik ve nedeniyle psikiyatri

yapilan  muayenesinde  semptomlarn  psikiyatrik
nedenlerden ziyade organik nedenlere bagli olabilecegi
diisiiniilerek hasta acil servise yonlendirilmis. Acil servis
bagvurusunda hastanin bakilan vital bulgular1 normal

sinirlardaydi. Yapilan fizik muayenesinde genel durumu

Paramedyan
arterler

iyi, biling acik, oryante, koopere izlendi. Ayrintili nérolojik
herhangi  bir defisite
refleks Hasta
yakinlarinin soyledigi; uykusuzluk, unutkanlik, sinirlilik

muayenesinde noromotor

rastlanilmadi ve patolojik izlenmedi.
hali disinda patolojik bir bulguya acil servis sartlarinda
erisilemedi. Yapilan kan tetkiklerinde elektrolit diizeyleri,
bobrek ve karaciger fonksiyon testleri normal sinirlardaydi.
Hastanin sikayetine yonelik bulgularin santral sistem
patolojisine ait olabilecegi diisiiniilerek hastaya difiizyon
MR cekildi. Difiizyon MR’da bilateral talamik alanlarda
akut iskemi ile uyumlu goriiniimler izlendi (Resim 2).
Hasta percheron arter enfarkt: tanisiyla noroloji uzmani ile
konstilte edildi, ileri tetkik ve tedavisinin diizenlenmesi

i¢in noéroloji servisine yatis1 saglandi.
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TARTISMA

Talamus, serebral korteks ile diger yollar
arasindaki motor, duyusal ve davranigsal sinyalleri kontrol
eden kompleks bir yapidir (10). Onemli varyasyonlar olsa
da bu diensefalik genis gri cevher alanini baslica dort arter
besler. Bunlardan tigii vertebro-baziler sistemden
kaynaklanirken (paramedyan talamo-subtalamik, talamo-
genikulat ve posterior korodial arter) biri posterior
kominikan arterden kaynaklanir. En sik varyant gosteren
arteryel yap1 ise paramedyan arterdir (11-12). Percheron
arter varyasyonu da bu bolgede goriiliir. Goriilme sikligi
%5'ten  %30’a  kadar farklilik

gostermektedir (13). Bu arterin tikaniklig: ile ortaya gikan

degisik ¢alismalarda

klinik durumun goriilme sikhig1 ise %0,1-%2 arasindadir
(4). Percheron arter okliizyonu ile olusabilecek klasik klinik

triad; biling bozuklugu, vertikal bakis felci ve bilissel veya

bozukluklar
degisken Kklinikler ile bagvurularin oldugu gosterilmistir.

davranigsal

olarak belirlense de genis

Bilateral talamik enfarkti olan hastalardan sadece birkagi
psodobulber palsi klinigi ile hastaneye basvurmustur (10).
Yakupoglu ve arkadaslarinin yaptigi calismada glaskow
koma skoru 7 olarak, bilinci tamamen kapali sekilde acil
servise getirilen bir vaka sunumu yapilmstir (9). Tilki ve
arkadaslarinca yapilan bir vaka sunumunda ise hastanin
yaklastk on glindiir konusma bozuklugu yasadig,
konusulanlari anlamadig ve bagvuru aninda vertikal goz
paralizisi oldugu tespit edilmistir (14). Bu vakada da biling
bulaniklig1 veya goz hareket bozuklugu olmaksizin “silik”
bilissel ve davramigsal bozukluklar basvuru nedeni
olmustur. Bundan dolay1 da hasta yakinlar1 bu bulgular1
psikiyatrik davranissal bozukluklar olarak degerlendirmis

ve hastay: psikiyatri poliklinigine gotiirmiislerdir.
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SONUC

Sonug¢ olarak PA enfaktinin klinik pratikte
goriilme orant %0.1-%2 civarinda olsa da bu nadir
hastaligin tespiti her zaman kolay olmamaktadir. Klinik
prezentasyon koma gibi hayati tehdit edecek kadar ciddi ve
belirgin sekilde olabildigi gibi, vaka Ornegindeki gibi
sadece silik davranis bozukluklari ile de olabilir ve hastalar
acil servise ya da noroloji poliklinigine bagvurmak yerine
psikiyatri poliklinigine bagvurabilir. Uyku diizensizligi,
hafiza problemleri, davranigsal degisiklikler gibi non-
spesifik sikayetler ile acil servise veya polikliniklere
basvuran hastalarda nadir bir klinik durum olan percheron

arter enfarktr ayirici tanilar arasinda diistiniilmelidir.
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Olgu Sunumu

Spina bifidall gebede sezaryen dogum icin anestezi
uygulamasi; bir olgu raporu
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Spina bifidali hastalarin gebe kalmasi diinya genelinde nadir bir durumdur. Bu
hastalarda obstetri ve anestezi ekipleri arasinda tam is birligi, ayrintili hasta
muayenesi ve gerekli aciklamalarm iyi yapilmasi elzemdir. Bu olguda;
hastanemizde elektif sezaryen planlanan noral tiip defektli hastanin anestezi
yonetimine yonelik yaklasimimizi belirlemek icin yaptigimiz arastirmada, konu
ile ilgili literattirtin az sayida olmasi nedeniyle benzer hastalar icin her
deneyimin bir katki olabilecegini ve paylasiimas1 gerektigini diistindiik.

Anahtar Kelimeler: Genel anestezi, sezaryen dogum, spina bifida
ABSTRACT

Patients with spina bifida to become pregnant is rare condition in worlwide. A
thorough examination and explanation of the patient in terms of obstetrics and
anesthesia is essential at every step of the management of these patients. Both clinics
need to work cooperatively. Data on these cases are scarce in the literature. Each
experience brings a contribution to the literature. We present our approach in terms
of anesthesia management of a case with neural tube defect who was delivered by
cesarean section in a tertiary center.

Keywords: General anesthesia, caesarean section, spina bifida

Tiirk Anesteziyoloji ve Reanimasyon Dernegi
Kongresi 2022, Antalya’da e-poster olarak sunulmustur.

Spina Bifida (SB), embriyogenez sirasinda noral
arkin kapanmamasmin neden oldugu bir néral tiip
defektidir. Noral, duyusal ve motor kayiplar, ortopedik
bozukluklar, mesane ve bagirsak disfonksiyonu ve biligsel
bozukluklarla iligkili olabilir (1). Noral tiip defekti (NTD)
insidans1 Tiirkiye’de her 1000 dogumda 3’tiir. Noral tiip
defektli dogan bebeklerin %76’s1 eriskin doneme kadar
gelebilmektedir (2). Spina bifidali bir hastada gebelik; genel
popiilasyondaki %0,1-%0,3'e kiyasla NTD'li bir bebek

dogurma riskinin %4 daha yiiksek olmasmin yam sira,

DEU Tip Derg3;37(2):225-230

bagirsak ve mesane disfonksiyonunun kotiilesmesi,
mobilizasyonun etkilenmesi gibi riskler tasir (3). Dar
pelvis, belirgin skolyoz, 6nemli kontraktiirler veya pelvik
organ prolapsusu gibi nedenlerle sezaryen ile dogum
endikasyonu vardir (4). Arata ve arkadagslar1 2000 yilinda
yaptig1 calismada 1945-1973 yillar1 arasinda dogan 207
spina bifidali hastanin 18’inin gebe kaldig1i;, bu hastalar
arasinda 17 spina bifidali kadmin toplam 29 gebelik
yasamis 23’tinin  bagaril

oldugu ve dogum ile

sonuglandigini bildirmislerdir (5).
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Spina bifidali gebelerin obstetrik ve anestezik
literatiir

hastanemizde de ilk kez spina bifidali bir gebede sezaryen

yonetimine iliskin olduk¢a nadir olup

anestezisi gerceklestirilmistir.

Bu olgu sunumunda SB nedeniyle gegirilmis
cerrahileri ve noroanatomik anomalileri bulunan bir
gebede anestezi uygulamalari ve karsilasilabilecek sorunlar

irdelenmektedir.
OLGU SUNUMU

Spina bifida tanili 29 yasinda primigravida, G1IPOAO
spontan gebelik, 60 kg agirliginda ve 152 cm boyundaki
hastaya 37. gebelik haftasinda elektif sezaryen dogum
planlandi. Hasta, fotal iyilik agisindan antenatal yakin
takip edilmis olup, fotal anomali taramalarinda herhangi
bir risk saptanmamuistir. Preoperatif degerlendirmesinde,
hastanin lumbosakral bolgede agik NTD ile dogdugu ve
bebeklik doéneminde tethered cord (gergin omurilik
sendromu) ve meningomyelosel nedeniyle operasyon
gecirdigi O6grenildi. Daha sonra digki kontrol bozuklugu
nedeniyle 12 yasinda Antegrad Continent Enema (ACE)
operasyonu gecirmis, norojenik mesanesi nedeniyle
sistostomi kateteri takilmuis. Herleyici norolojik sekel
nedeniyle tekerlekli sandalye kullanan hasta agir1 aktif
mesane nedeniyle oksibutinin ve konstipasyon nedeniyle
laksatif olarak bisakodil

muayenesinde Mallampati 2, agiz ac¢ikligi tam, boyun

kullanmaktaydi. Havayolu
hareketleri tam, ancak kisa boyun olarak degerlendirildi.
Alt ekstremitelerinde total duyu kayb: ve flask paralizisi
mevcuttu. Ileri derece kifoskolyoz ve ortopnesi vardi.

Olguya genel anestezi uygulanmasi planlandi,
hastaya ve yakinlarina uygulanilacak anestezi yontemi
hakkinda detayl bilgi verilip onam alindi. Tiim hastalar
i¢in istenen preoperatif hemogram, biyokimya ve kanama
diyatez testi gibi inceleme sonuglar1 normaldi.
Klinigimizde sezaryen anestezisi icin rutin uygulama olan
40 mg pantoprazol oral ve 10 mg metoklopramid
intravendz yolla yavas bir sekilde uygulandi. Olasi
hemodinamik instabilite ve/veya postoperatif solunum
sikintis1 nedeniyle sezaryen sonrasi post anestezik bakim

unitesinde (PACU) izlenmesi kararlagtirildz.

Hastaya Amerikan Anesteziyologlar Dernegi (ASA)

tarafindan belirlenen standart monitdrizasyon yapild1.
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Sistostomi kateterinin dislokasyonunu 6nlemek amaciyla,
hasta hazirlig1 sirasinda cerrahi ekip tarafindan lokal
anestezi uygulanarak siitur ile cilde tespit edilip drape ile
kapatildi. Cerrahi ekip hazirliklarini yaparken aorto-kaval
kompresyonu engellemek amaciyla ameliyat masasina 15°
sol tilt pozisyonu verildi, indiiksiyon 6ncesi 3 dakika %100
fiO2 ile preoksijenizasyon yapildi. Gebelige bagli zor
entiibasyon olasilig1 disinda kifoskolyoz ve kisa boyun gibi
nedenlerle entiibasyonun zor olabilecegi diisiiniilerek
gerekli hazirliklar yapildi. Hemodinamik parametreleri
stabil olan hastanin, propofol 2 mg/kg, rokiironyum 1
mg/kg ile indiiksiyon saglandiktan sonra video
laringoskop esliginde, i¢inden kilavuz tel gegirilerek hokey

sopast sekli verilmis 7 numara portex tiip ile sorunsuz bir

sekilde entiibasyon gerceklestirildi. Bilateral gogiis
hareketleri, oskiiltasyon ve kapnograf ile tiip vyeri
dogrulandi. Akciger koruyucu ventilasyon stratejisi

izlendi; pozitif ekspirasyon sonu basing (PEEP) ve 4-8 mL
/ kg araliginda dakika tidal voliim ayarlandi. Anestezi
idamesi sevofluran %2, ve oksijen/kuru hava (%50: %50) ile
siirdiiriildii ve umbilikal kord klemp sonrasi fentanil
uygulandi. Mevcut sistostomi kateteri ve gegirilmis ACE
operasyonu nedeniyle cerrahi ekip gobek alt1 sag
paramaedian vertikal kesi ile batina giris yapti. Bas gelis
2920 gr, APGAR skoru birinci dakikada 6 ve besinci
dakikada 9 olan canli erkek bebek dogurtuldu. Analjezi
amaciyla i.v, morfin 0,3 mg/kg, parasetamol 1 gr i.v. ve
diklofenak sodyum 75 mg i.m. olarak uygulandi. Cerrahi
dakika
parametreler stabildi ve herhangi bir komplikasyon

islem  yaklasik 50 sirdii, hemodinamik
yasanmadi. Arteriyel kan gazi goriiliip oksijenasyon ve
ventilasyon ile ilgili parametrelerin normal sinirlar iginde
oldugu saptandigindan ekstiibasyon planlandi ve
cerrahinin bitiminde hastaya sugammadeks 4mg/kg i.v
verilerek sorunsuz gergeklestirildi. Derlenme iinitesinde 2
saat izlendikten sonra vital bulgulari stabil seyreden hasta
servisine gonderildi. Annenin ve bebegin izleminde
herhangi bir sorunla karsilasilmadi ve postoperatif 4. giin

taburcu olmalarina izin verildi.

Belirgin kifoskolyozu olan hastanin preoperatif
déneme ait hicbir akciger filmi olmadigindan bu olgu
sunumuna katkida bulunabilecegi i¢in dogumdan sonra

goriintiileme istendi (Sekil 1).



Sekil 1. Postoperatif ¢ekilmis akciger grafisi
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TARTISMA

Spina bifida, gelisen embriyoda kaudal néral tiipiin
hastalik
spektrumunu ifade eder. Agik, gizli (kapali) ve disrafizm

kaynasamamasindan kaynaklanan bir
olarak alt boliimlere ayriir (6). Actk SB (spina bifida
sistica), omurilik ve/veya meninkslerin fitiklagtig1 kaudal
NTD ifade

miyelomeningosel ve meningoseldir. Lezyonlar genellikle

versiyonlarini eder. Bu versiyonlar
lomber ve sakral bolgelerdedir, ciddi malformasyon ve
kétiilesen norolojik islevle birliktelikleri siktir. Spina bifida
okiilta, genellikle fark edilmeden kalan daha hafif bir NTD
seklidir. Vertebral arkuslar orta hatta kaynasmaz, buna
ragmen omurilik defektten disari ¢tkmaz ve bagka lezyon
genellikle gozlenmez. Miyelomeningosel, SB'nin en
siddetli ve yaygin bir seklidir. Genellikle bebeklik veya
¢ocuklukta medulla, dérdiincii ventrikiil ve serebellumun
foramen magnumdan servikal spinal kanala (Arnold-

Chiari malformasyonu tip II) dogru yer degistirmesi ve
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hidrosefali ile birliktedir. Disrafizm, spinal kordun ayrik
olmadigi, cilt ile ortiilii lezyonlar: igerir. Bu duruma

norolojik ve iirolojik bazi malformasyonlar eslik edebilir
).

Spina bifida ile ilgili en sik goriilen komplikasyonlar
idrar yolu enfeksiyonlari, stoma komplikasyonlari, dekiibit
iilserleri ve kotiilesen sirt agrisidir. Gebelik, siddetli torasik
skolyozu bulunan hastanin kisitlayict akciger hastaligina
katkida
nedeniyle normal ve/veya sezaryen dogum yapmay1

bulunabilir. Anormal ve karmagik anatomi
zorlagtirabilir. Ayrica SB’li gebelerde hipertansiyon ve
preeklampsi siklig1 daha yiiksektir. Bu olgular ¢ogunlukla
sezaryen dogum gerektirmekte ve bu durum ozellikle
tekerlekli kadmnlarda daha sik
goriilmektedir (5). Bu hastalarda vajinal dogumlarin

sandalyeye bagimli

glivenli olduguna dair olgular olmasina ragmen, olgumuza
anormal pelvis anatomisi, alt ekstremitelerde kas kayb1 ve

spinal cerrahi Oykiisii olan bir primigravid olmasi
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nedeniyle termde elektif sezaryen ile dogum igin
danigmanlik verilmistir.

Bu olgularda gebelerde iiriner semptomlar:
siddetlendirebilir. Prostaglandin E2 {iretimi iireter

peristaltizmini azaltir. Progesteron ve ostrojendeki artis,
hipomotiliteyi siddetlendiren hipertrofik degisikliklere
neden olur. Gebe uterusu, iireter distansiyonunu ve
hidronefrozu koétiilestiren mekanik obstriiksiyona neden
olabilir (8). Hastalar, gebeligin erken doneminde bobrek
Ure,
elektrolitler, renal ultrasonografi ve orta akim idrar kiiltirii

fonksiyon testi yaptirmalidirlar. kreatinin ve
goriilmelidir. Gebeler bel agrisi, diziiri ve hematiiri

semptomlar1 agisindan sorgulanmalidir. Olgumuzda
herhangi bir iiriner bozukluk gelismedi ve preoperatif

biyokimyasal parametreleri de olagandi.

Kalga, diz, ayak ve rotasyonel deformiteler gibi
cesitli ortopedik problemler de goriilebilmektedir. Alt
kontraktiirleri Bu hastalarda

hareketlilik derecesi, kusurun diizeyine baghdir: lezyon

ekstremite yaygindir.
seviyesi ne kadar yiiksek olursa, malformasyon derecesi o
kadar kotii olur. Arata ve arkadaglarinin bir vaka serisinde,
alt ekstremite deformitesinin hamileligi engellemedigi,
SB'li 17 kadindan 4'{iniin tekerlekli sandalye ile hayatini
idame ettirdigi gozlenmistir (5). Bu olguda da hasta
tekerlekli sandalye kullanarak yasamini siirdiirmekteydi.
Uzun siiredir devam eden kontraktiirler, pelvik taban kas
anatomisini

ve kadin iireme etkileyebilen pelvik

malformasyonlara yol agabilir (9).

Kifoskolyoz, hipoventilasyon nedeniyle kronik
hipoksemiye neden olabilen, SB'nin bilinen bir ikincil
durumudur. Bu durum pulmoner vazokonstriksiyona ve
hipertrofi ile sag ventrikiiliin yeniden sekillenmesine
neden olabilir. Sonug olarak, sag kalp yetmezligine ve
pulmoner hipertansiyona neden olabilir. Gebelikte, uterus
diyafram aktivitesini azaltabilir, spinal egrilik daha abartili
hale gelerek Onceden var olan Kkardiyorespiratuvar
fonksiyon bozukluklarini kétiilestirebilir (9). Olgunun
preoperatif kardiyolojik degerlendirmesinde
kardiyovaskiiler agidan anormal bir bulgu saptanmamustir.
Bu hastalar; solunum fonksiyon testleri, pulmoner vaskiiler
basinglar ve ekokardiyografi ile yakin takip gerektirir.

Fonksiyonel rezidiiel kapasite gebelikte daha da azalarak

egzersiz toleransinin azalmasina, yorgunluga ve gece
hipoksisine neden olabilir. Kifoskolyozun siddetli oldugu
durumlarda, noktiirnal hipoventilasyonu diizeltmek ve
egzersiz toleransini iyilestirmek igin non-invaziv pozitif

basingli ventilasyon kullanilabilir (10).(Resim 1)

Resim 1. {leri derecede kifoskolyozu mevcut olan

hastanin preoperatif degerlendirme sirasindaki 6nden

gorunimii.

Spina bifida'li hastalarda, basarisizlik/yamali blok
riski ve olas1 medulla spinalis yaralanmasi riski nedeniyle
spinal anestezi tercih edilmemektedir. Literatiirde daha
o6nce SB ameliyati gegirmis kadinlarda epidural veya
kombine spinal ve epidural anestezi kullanimina iliskin
birka¢ olgu sunumu bulunmaktadir. Komplikasyonlar

genellikle degisen anatomi ile ilgilidir (11,12). Epidural



boslugu bulma zorlugu, skarlasmaya bagh asimetrik bir
blok ve birden fazla uygulayic1 girisimine duyulan ihtiyag
vurgulanmistir (5). Anormal spinal kord anatomisinden
dolay1 epidural kateter takilirken dura ponksiyonu
yapilmasi riskinde artis vardir, ancak USG kullanimiyla bu
(13).

bulunduruldugunda olgumuzda genel anestezi tercih

risk azaltilabilir Tim bunlar goéz oOniinde

edilmistir.

Ciddi torasik kifoskolyozun sebep oldugu azalmis

gogiis duvart kompliyansi ve diyafram fonksiyonu

nedeniyle bu hastalarda tidal voliim azalmis ve

solunum isi  artmustir.  Ayrica genel  anestezi

uygulamalarinda; mukosiliyer defansin  bozulmasi,

fonksiyonel rezidiiel kapasitedeki azalma da mevcut

Spina Bifida Gebeliginde Anestezi228

solunum sistemi patolojilerinde artmaya neden olabilir
(14). Zor entiibasyon olasilig1 nedeniyle algoritmalar
gozden gecirilmelidir. Olgumuzda, olasi zor havayolu
yonetimi icin gesitli boylarda oral airwayler, endotrakeal
tiipler (ETT), magill ve macintosh bleydler, laringeal mask
airwaylar (LMA) hazirlanarak video laringoskop ile
entiibasyon igin gerekli planlama yapildi. Hastanin
postoperatif inzaviz/non-invaziv ventilasyon ihtiyaci
diisiiniilerek post anestezik bakim {initesinde takibi
ancak  hastanin

kararlagtirildi, ventilasyonu  ve

oksijenasyonu ile ilgili bir sorun gelismediginden
ameliyathanede ekstiibe edilerek derlenme {initesinde

izlendi. (Resim2.)

Resim?2. ileri derecede kifoskolyozu mevcut olan hastanin preoperatif degerlendirme sirasindaki yan goriiniimi

Diizeltici cerrahiler sonucu degisen anatomi
karsisinda noraksiyel anestezi tekniklerinin uygulama
zorlugu ortadadir. Epidural araligi bulmakta giigliik, skar

doku olusumuna bagli olarak asimetrik blok gelisimi,

blok
glcliigii, birden fazla uygulayict ve ¢ok sayida girisime

beraberinde

rejyonel seviyesinin  kontroliiniin

duyulacak ihtiya¢ gibi muhtemel teknik zorluklar bu

olguda bizi de rejyonel anestezi yonteminden uzaklastird:.
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Genel anestezi uygulamalarinda ise zor entiibasyon,
postoperatif solunum komplikasyonlar1 gibi durumlara

karst hazirlikli olunmalidir.

Giintimiizde gebe spina bifidali hasta sayisi
artmaktadir. Tleri derece kifoskolyoz ve tethered cord
nedeniyle iyatrojenik kord yaralanmasi olasilig1 rejyonel
anestezi uygulamalarini riskli hale getirmektedir (15).
Boyle hastalarda rejyonel anestezi deneyimli kisiler
tarafindan ve miimkiinse USG esliginde uygulanmalidir
(16).

belirlenebilmesi i¢in planlanan sezaryen tarihinden yeterli

Hangi anestezi yonteminin uygulanacaginin

zaman Once hastayla goriisme, detayli muayene,
anesteziyle ilgili mevcut olanaklarin gézden gecirilmesi ve

obstetri ekibiyle igbirligi i¢cinde olunmasi gerekmektedir.
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Pneumoconiosis accompanied by pulmonary
thromboembolism: Case Report
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ABSTRACT

Pneumoconiosis are parenchymal lung diseases caused by dust
accumulation in the lungs and the resulting tissue reaction. A 75-
year-old male patient presented with the complaints of fatigue and
shortness ofbreath for 6 months. According to his professional
history when he was 18 years old, he worked in a lead mine
blasting with dynamite for 4 months, and then worked in tunnel
and road construction, blasting, sand screening and transportation
for 3 months. According to the International Labor Organization
(ILO) International Classification of pneumoconiosis radiographs,
the chest radiograph was r/q 2/2 + A2. In his history, it was
learned that he applied to our hospital with the complaint of
bloody sputum in 1982, open lung biopsy was performed for
tuberculosis and malignancy, and the biopsy was reported as
fibrotic lung tissue. We presented a case of pneumoconiosis
presenting with bilateral pleural effusion accompanied by
pulmonary thromboembolism.

Keywords: Embolism, pneumoconiosis, tuberculosis

oz

Pnomokonyozlar, akcigerlerde toz birikimi ve bunun sonucu olusan doku
reaksiyonu ile meydana gelen parankimal akciger hastaliklaridir. Yetmis bes
yasinda erkek hasta 6 aydir devam eden ¢abuk yorulma ve nefes darlig: sikayeti
ile basvurdu. Meslek oykiisiinde, 18 yasindayken 4 ay kursun madeninde
dinamit ile patlatma isi yaptig1, sonrasinda 3 ay boyunca tiinel ve yol yapiminda
patlatma, kum eleme ve tasima isinde calistigi 6grenildi. Pnomokonyoz
radyografilerinin International Labour Organization (ILO) Uluslararas:
Siniflandirmasi’'na gore akciger radyografisi r/q 2/2 + A2 idi. Ozgegmisinde
1982 yilinda hastanemize kanli balgam sikayetiyle basvurdugu, tiiberkiiloz ve
malignite agisindan agik akciger biyopsisi yapildigi ve biyopsinin fibrotik
akciger dokusu olarak raporlandigi ogrenildi. Bilateral plevral efiizyon ile
prezente olan, pulmoner tromboembolinin eslik ettigi bir pnomokonyoz
olgusunu sunduk.

Anahtar kelimeler: Emboli, pnémokonyoz, tiiberkiiloz

Pneumoconiosis is the accumulation of inorganic
dust, fumes and fibers mostly originating from the
industrial environment, causing a fibrotic tissue reaction in
the lung (1). Silicosis, coal worker's pneumoconiosis (CIP),

asbestosis, berylliosis, hard metal lung disease, mixed dust
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pneumoconiosis and talcosis are the most well-known
pneumoconiosis (2). Pneumoconiosis are examined in 2
main groups according to their radiological appearance as
simple and complicated. Simple pneumoconiosis is the
presence of round or linear opacities less than 1 cm in the
chest radiograph. Progressive massive fibrosis (PMF), also
known as complicated pneumoconiosis, is the appearance
of opacities larger than 1 cm with small opacities on chest
X-ray (3,4). Silicosis develops with inhalation of the
crystalline form of silica (silicon dioxide). Silica is an
essential component of rock and sand. Many different lines
of business carry the risk of silicosis (5). Pulmonary
thromboembolism (PTE) is defined as pulmonary artery
occlusion of thrombotic material mostly originating from
the lower extremities. It has a wide variety of presentations
ranging from an asymptomatic coincidental finding to
sudden death (6). There are studies reporting that the risk
Figure 1a.
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Figure-1 a,b: In the new chest X-ray compared to the chest X-ray in 2016 showed bilaterally sinuses blunt, increase
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of developing PTE increases in conditions with chronic
inflammation such as pneumoconiosis. Here, we present a
75-year-old man who presented with bilateral pleural

effusion associated with PTE.
CASE REPORT

A 75-year-old male patient presented with the
complaints of fatigue and shortness of breath for 6 months.
His general condition was evaluated as good, cooperative
and oriented. Oxygen saturation was 96%. Respiratory
system examination was normal. In the new chest X-ray
compared to the chest X-ray in 2016 showed bilaterally
sinuses blunt, increase in nodular lesions bilaterally in the
upper-middle zone and newly developed a mass lesion of
approximately 1.5 cm in diameter in the upper zone of the

right lung (Figure 1a, 1b).
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in nodular lesions bilaterally in the upper-middle zone and newly developed a mass lesion of approximately 1.5 cm in

diameter in the upper zone of the right lung
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Figure 1b

Thoracentesis was performed and as a result of Figure 2
pleural effusion exudate, adenosine deaminase level 8
(IU/L), acido-resistant bacilli (ARB) staining was negative.
There was no growth in the pleural fluid culture. PTE
accompanying pneumoconiosis was suspected due to
ongoing chest pain and negative t on ECG in the patient
who presented with D-dimer 1770 (ng/ml). In the thorax CT
angiography, filling defects compatible with PTE were
observed in  several bilateral perihilar and

intraparenchymal branches (Figure 2).
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Figure-2: On thoracic computed
tomographyfilling defects compatible with PTE in several
bilateral perihilar and intraparenchymal branches

Figure-3 a,b
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Simultaneous lung high-resolution computed
tomography showed nodular lesions consistent with
pneumoconiosis and progressive massive fibrosis in

bilateral upper-middle zones of the lung (Figure 3a,3b).
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Figure-3 ab: On thoracic computed tomography nodular lesions consistent with pneumoconiosis and

progressive massive fibrosis in bilateral upper-middle zones of the lung

In his professional history, it was learned that when
he was 18 years old, he worked in a lead mine blasting with
dynamite for 4 months, and then worked in tunnel and
blasting, screening
transportation for 3 months. The patient, who later served
as a police officer for 22 years, retired in 1997 and did not
engage in any additional work. In his history, he applied to
our hospital with the complaint of bloody sputum in 1982,
open lung biopsy was performed for tuberculosis and
malignancy, and the biopsy was reported as fibrotic lung
tissue. He had a 20 pack-year smoking history but had not
smoked for 30 years. Pulmonary function test was within
normal limits. In the follow-up of the patient who was
added anticoagulant to the treatment, the pleural effusion
regressed and the diagnosis of pneumoconiosis was made
and staging and reporting was done. According to the
International Labor Organization (ILO)
Classification of pneumoconiosis radiographs, the chest
radiograph was r/q 2/2 + A2.

road construction, sand and

International

DISCUSSION

Exposure of the respiratory system to inhaled
inorganic dusts depends on many factors. The density of
the exposed dust, the particle diameter, the shape and the
exposure time are important. Personal factors are the
person's respiratory rate and type, the distribution and
concentration of inhaled particles in the lungs, and the
ability of the lungs to clear them. Although the properties
and amount of the dust are the same, the type and severity
of the reaction in people may differ. This is due to the
genetic susceptibility of the people, the difference in the
power of the respiratory tract to clear dust, and the
presence of cigarette exposure. The respiratory system
responds to inhaled substances according to the level,
duration and frequency of exposure intensity. If the dust
accumulated in the lungs is completely or almost
completely healed after the exposure ends and does not
cause fibrosis, it is called benign pneumoconiosis. If the
dust accumulated in the lungs causes fibrosis with tissue
reaction, it is called collagenous pneumoconiosis. This may

progress to PMF (2). Although our patient was exposed to
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dust for as little as 7 months, fibrotic tissue reaction in his

lungs after years shows that dust exposure has

multifactorial effects.

According to the Virchow triad, there are three
factors that predispose a person to the development of
thrombi: venous stasis, vessel wall damage, increased
blood coagulation (7). Chronic inflammation is responsible
for the pathophysiology of pneumoconiosis and possibly
contributes to the formation of venous thromboembolism
by causing vessel wall damage (8). In addition, when
pulmonary pathologies taken from patients with silicosis
and CIP were examined, it was thought that perivascular
fibrosis and stasis were observed in the terminal branches
of the pulmonary vascular bed, which may lead to the
development of venous thromboembolism (9). In the ILO
classification of pneumoconiosis radiography, density
categories of 0, 1, 2 and 3 were created according to the
density of small opacities in the lungs. In a study by Song
et al. investigating the clinical features of pulmonary
thromboembolism and pneumoconiosis, they found that
with
pneumoconiosis in category 2 and above (10). The ILO

PTE generally develops in elderly patients

density category of our 75-year-old patient was 2.
CONCLUSION

Chronic complicated silicosis is generally thought to
develop with inorganic dust inhalation for more than 10
years. Occupational dust exposure for 7 months in our case
suggests that the physical properties of the dust,
cumulative dust exposure and personal characteristics are
also important in the development of pneumoconiosis in
addition to the exposure time. There are studies reporting
an increased risk of developing PTE due to ongoing chronic
inflammation and vascular stasis in pneumoconiosis. The
thromboembolic state is associated with particularly
increased plasma levels of C-reactive protein, IL-6, IL-8,
monocyte chemotactic protein-1 and TNF-a due to chronic
the PTE

development should be considered in the follow-up of

inflammation.  Therefore, possibility  of

patients with pneumoconiosis.
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CHONDROID CHORISTOMA OF THE TONGUE: A CASE REPORT
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Anormal lokalizasyonda normal

adlandirilir (1). Oral koristomlar igerdigi doku tipine gore
(tikriik bezi, tiroid, sebase, glial gastrik/respiratuar

0z

Koristom embriyolojik anomalilerden sayilmaktadir ve nadiren
bas boyun lokalizasyonunda izlenmektedir. Kondroid koristom
matiir hyalen kikirdaktan olusur ve dilde gortlmesi oldukca
enderdir. Bu olgu sunumunda dilde papillom 6n tanisi ile
eksize edilen ve patolojik inceleme sonucunda kondroid
koristom tanisi alan hasta, mevcut literatiir bilgileri 1s1ginda
tartisilmistir.

Anahtar Soézciikler: Koristoma, kondroid, kartilaginoz, dil
ABSTRACT

Choristoma is considered one of the embryological anomalies and is rarely
encountered in the head and neck localization. Chondroid choristoma consists
of mature hyaline cartilage and is rarely seen on the tongue. In this case report,
a patient who was operated with a prediagnosis of tongue papilloma and
diagnosed as chondroid choristoma after pathological examination was
discussed in the light of current literature.

Keywords: Choristoma, chondroid, cartilaginous, tongue

hiicrelerden  OLGU SUNUMU

olusan timodr Dbenzeri olusumlar koristom olarak

64 yasinda kadin hasta, dil dorsalinde kitle sikayeti
ile bagvurdu. Lezyon 5-6 yildir mevcuttu. Papillom 6n
tanist ile opere edildi.

mukozal, kartilaginéz ve ossedz) smiflandirilirlar (2).

Kidirdak dokunun prolifere oldugu

kartilagin6z koristom olarak adlandirilirlar

lokalizasyonunda oldukga nadirdir (3).

DEU Tip Derg 2023;37(2):237-239
J DEU Med 2023;37(2):237-239
doi: 10.18614/deutip.1286355

koristomlar, Olgunun makroskopik incelenmesinde 1 x 0,8

ve dil <m’lik polipoid doku Orneginde 0,8 cm ¢apinda beyaz

renkli lezyon izlendi.

Histolojik incelemede nonkeratinize gok katl1 yass1
epitel dokusu ve altinda fibromuskiiler stromada matiir
hyalen kikirdaktan olusan ¢evreden diizgiin sinurla

ayrilmis tiimoral lezyon izlendi. Lezyon bazi alanlarda ince
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fibrotik kapsiil benzeri yapi ile cevrelenmisti. Mikroskopik ~ bulgularla olguya kondroid koristom tanis1 verildi
birkag odakta matiir yag dokusu izlendi. Bu histolojik  (Resim1-2).

Resim1- Cevreden diizgiin sinirla ayrilmis kikirdak dokusu

Resim2- Fokal alanlarda yag dokusu

)
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TARTISMA

Oral kartilagindz koristom olduk¢a nadir bir
antitedir ve bugiine kadar 33 vaka bildirilmistir (1).
Olgularin énemli bir kismu dilde yerlesmistir ve bunlarmn

6nemli bir kismi dorsal yiizdedir (5).

Dilde koristom olusumunu agiklamak igin ¢esitli
hipotezler ileri siiriilmiistiir. Kartilaginéz embriyonik
kalintilardan koken alma, metaplastik kondroid doku,
pluripotent hiicreden kaynaklanma, baskin olarak kikirdak
iceren teratom gibi bir neoplazm ve kikirdak doku
hakimiyeti olan mikst tiikritk bezi tiimori ileri siiriilen
hipotezlerdir (3).

Dilin kartilaginéz  koristomalarinin histolojisi,
cesitli oranlarda kikirdak, kemik ve yag doku igeren tipik

bir polimorfizmden olusur (5).

Kondroid koristomlar, pleomorfik adenom,
travmatik kondromatdéz metaplazi, ektomezenkimal
kondromiksoid tiimor, graniiler hiicre tiimorii ayrica
malign kikirdak neoplazmalarindan dikkatli bir histolojik

inceleme ile ayirt edilmelidir (3,7).

Sundugumuz olguda seliilarite artisi, sitolojik
atipi ve yumusak dokuyu invaze eden biniiklee hiicreler
gibi malignite kriterleri olmayis1 kondrosarkom tanisinda
uzaklastirdi. Hastanin klinik (takma dis altinda veya
devam eden travma ile iligkili olmamasi) ve histolojik
ozellikleri kartilagindz metaplazi ile uyumlu degildi. Seri
kesitlerle yapilan incelemede pleomorfik adenomu
diisiindiirecek epitelyal ve glandiiler hiicre gruplarn
izlenmedi. Ektomezenkimal kondromiksoid timér ve
graniiler hiicre tlimdriiniin  karekteristik  histolojik
ozellikleri olmayisi nedeniyle olgu kartilagin6z koristom

olarak degerlendirildi.
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YAZARLARA BILGI

Derginin Kapsami ve Temel Isleyis
Yaym Hakk1 ve Yazarlik
Etik Kurallar
Yazinin Hazirlanmasi
a. Dil
b. Temel Ilkeler
c. Makale tirleri ve genel bigimleri
d. Makale bolumleri
5. Yazmin Gonderilmesi
6. Kabul Sonrasi
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KAPSAM ve TEMEL ISLEYIS

Dokuz Eyliil Universitesi Tip Fakiiltesi Dergisi (DEU Tip Derg), Dokuz Eyliil Universitesi
Tip Fakiiltesinin yaym organi olup yilda ii¢ kez yayinlanir. Dergi, tibbin her alanindan temel ve
klinik aragtirmalari, toplum temelli arastirmalari, giincel konularda derlemeleri, ender rastlanan
tibbi olgulari, egitim amagl kisa tibbi bulmacalari, editor goriislerini, alaninda uzman hekimlerin
deneyim ve yorumlarini igeren editore mektuplar1 yayimlar. Yayinlanmas: istenen makaleler
elektronik ortamda https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/ adresi tizerinden gonderilmelidir.

Dergide yayimlanmak tizere gonderilen yazilarin daha 6nce elektronik ya da basil1 olarak,
bagka bir yerde yayimlanmamis olmas1 ya da gonderim zamaninda baska bir derginin incelemesi
altinda olmamasi gerekir. Yazi, bir tezden kaynaklanmakta ya da tezin bir boliimii ise veya daha
once bilimsel toplantilarda sunulmus ise toplantinin adi, diizenlendigi tarih ve sehir belirtilerek
baslik sayfasinda bilgi verilmelidir.

Dergide yayimlanan makalelerde sunulan veriler, goriisler ve ifadelerin bilimsel, etik ve
hukuki sorumlulugu yazar(lar)a ait olup Editor, Yaym Kurulu tiyeleri, Yayma ve Dokuz Eyliil
Universitesi Tip Fakiiltesi'nin bu konularda herhangi bir sorumlulugu yoktur.

Dergiye gonderilen tiim yazilar, Yayin Kurulu tarafindan, dergi kapsamina ve yazim
kurallarina uygunlugu agisindan degerlendirir. Editorler, yaziy1 damisman degerlendirmesine
gondermeden once red etme veya diizeltilmek tizere yazar(lar)a geri gonderme karar1 verebilir.

DEU Tip Derg, cift kor bir dergi olup, yazilar ilgili konuda uzman en az iki danismana
gonderilir. DEU Tip Derg, makalenin dergiye gonderilmesinden itibaren 6-8 hafta icinde
degerlendirme sonucu hakkinda yazar(lar)a bilgi vermeyi hedefler. Editér, danmigmanlarin
Onerilerini gz Oniine alarak makalenin revizyonunu isteyebilir. Revizyon 8 hafta iginde
tamamlanmalidir. Yazinin revize versiyonu zamaninda dergiye gonderilmez ise, yazi yeni bir
bagvuru olarak degerlendirilecektir.

Makale ile ilgili nihai karar (kabul/red), editor tarafindan yazara bildirilir.


https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/

II

Son karar asamasina yakin donemde, makul bir aciklama olmaksizin yapilan geri cekme
istekleri reddedilir.

Tiim yazarlar, editoriin temel anlami degistirmeden yapacag diizeltmeleri kabul ederler.

DEU Tip Derg, gonderilen yazilarin degerlendirilmesi ve/veya basilmasi ile ilgili
yazar(lar)dan herhangi bir ticret talep etmez.

YAYIN HAKKI ve YAZARLIK
DEU Tip Derg’e gonderilmis olan yazimn tiim yerel ve uluslararast yaymn haklar

yazarlarin hepsinin imzaladigr “Yaymn Hakk: Devir Formu” ile DEU Tip Derg’e devrededilir. (Ek
1).

Yazarlarin her birinin makaleye katkisi, form tizerinde agikga belirtilmelidir.

Makale dergiye gonderildikten sonra, yazar ismi ekleme veya ¢ikarma ya da yazar sirasini
degistirme miimkiin olmayacaktir. Derginin bu konudaki uygulamalari International Committee of
Medical Journal Editors-ICMJE (http://www.icmje.org) ve Council of Science Editors-CSE
(https://www.councilscienceeditors.org) kurallarina uygundur.

ETIK KURALLAR
DEU Tip Derg, etik ve bilimsel standartlara uygun makaleleri yayimlar.

Yayin Kurulu, gonderilen tiim yazilari intihal ve yeniden yayinlama agisindan inceler. Eger etik bir
sorun saptanir ise Committee on Publication Ethics-COPE
( https://publicationethics.org/guidance/guidelines) rehberlerine uyulur.

Klinik aragtirmalar i¢in “WMA Helsinki Deklarasyonu—insanlar ile yapilan Tibbi
Arastirmalarda Etik Ilkeler” (https://www.wma.net/policies-post/wma-declaration-of-helsinki-
ethical-principles-for-medical-research-involving-human-subjects/), deney hayvanlarn ile yapilan
calismalar i¢cin “Hayvanlar ile yapilan Biyotip Arastirmalarinda Uluslararasi Rehber Tkeler”
(http://iclas.org/wp-content/uploads/2013/03/CIOMS-ICLAS-Principles-Final.pdf) ve “Laboratuvar
Hayvanlarinin Kullanimu ve Bakimu igin Kilavuz” (https://grants.nih.gov/grants/olaw/guide-for-the-
care-and-use-of-laboratory-animals.pdf ) ile uyumlu olarak ilgili Etik Kurul onay1 alinmalidir. Etik
Kurul Onay Formunun bir kopyasi1 bagvuru sirasinda sisteme yiiklenmelidir.

Olgu sunumlarnm hazirlanmasinda; hastanin mahremiyetinin korunmasina &zen
gosterilmelidir. Hastalarin kimligini tanimlayic1 bilgiler ve fotograflar, hastane kayit numaras: ve
tarihler kullanilmamalidir. Olgu sunumlar igin, “Bilgilendirilmis Onam” alinmalidur.

Deneysel hayvan calismalarinda, agr1 ve huzursuzlugu en aza indirgemek igin yapilan
islemler yazinin i¢inde agiklanmalidir.

Yazar(lar), makalenin kaynaklandigr arastirma ile ilgili olarak resmi ya da Ozel
kurumlardan aldiklar finansal destek, bagis veya her tiirlii ticari baglanti hakkinda editore bilgi
vermeli ve tesekkiir bolimiuinde belirtmelidirler.


http://www.icmje.org/
https://publicationethics.org/guidance/guidelines
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://iclas.org/wp-content/uploads/2013/03/CIOMS-ICLAS-Principles-Final.pdf
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf
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YAZININ HAZIRLANMASI

Yazi Dili
DEU Tip Derg yaz dili, Tiirkge ve Ingilizce’dir. Gerek Tiirkge, gerekse Ingilizce yazilar
diger dilde baslik, 6z ve anahtar sozciikleri icermelidir.

Temel Ilkeler

DEU Tip Derg, International Committee of Medical Journal Editors-ICMJE tarafindan
hazirlanmis olan, “Biyomedikal Dergilere Gonderilen Makalelerin Uymas1 Gereken Standartlar:
Biyomedikal Yaymlarin Yazimi ve Baskiya Hazirlanmas1” (Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication) standartlarini
(http://www.icmje.org/recommendations) kullanmay1 kabul etmektedir.

Yazarlarin; randomize c¢alismalar i¢in CONSORT, gozlemsel calismalar igin STROBE,
tanisal/prognostik calismalar i¢in STARD, sistematik derleme ve meta-analizler icin PRISMA,
deney hayvanlan ile yapilan preklinik ¢alismalar i¢in ARRIVE, non-randomize davranigsal ve
toplum saghg1 girisimsel ¢alismalar1 i¢cin TREND ve olgu sunumlari i¢in CARE kilavuzlarina
uymalart  Onerilir. Bu raporlama kilavuzlarna EQUATOR agindan (www.equator-
network.org/home/) ve National Library of Medicine-NLM  “Research Reporting Guidelines and
Initiatives” baglikli web sitesinden (www.nlm.nih.gov/services/research report guide.html)
ulagilabilir.

Yazi Tiirleri

Arastirma makalesi

Bir arastirma makalesinin temel 6zelligi gercek orijinal arastirma icermesidir. Randomize
calismalar, gozlemsel ¢alismalar, tanisal/prognostik dogruluk galismalari, sistematik derlemeler ve
meta-analizler, pre-klinik deneysel hayvan ¢alismalari, randomize olmayan davramssal ve toplum
tabanli calismalar aragtirma makalesi olarak kabul edilirler.

Derleme makalesi

Derleme makalesi, bilgi birikimi ve deneyimi olan ve yetkin ¢alismalar ile bilime katkida
bulunmus uzmanlar tarafindan hazirlanan, tibbin 6zel bir alamindaki giincel bilgilerin kapsaml
olarak ele alindigr bir yazi tirtidiir. Editor, segilen konuda 0zgiin ¢aligmalari olan bilim
adamlarindan derleme yazis1 talebinde bulunabilir.

Olgu sunumlar

Olgu sunumlari, az rastlanan ve tan1 ve/veya tedavisi zor olan hastalar ile ilgili, tip
literatiiriine yeni bilgi saglayan makalelerdir.


http://www.icmje.org/recommendations/
http://www.equator-network.org/home/
http://www.equator-network.org/home/
http://www.nlm.nih.gov/services/research_report_guide.html
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Editore mektuplar

Bu tiir yazilar; daha Onceden dergide yayinlanmis bir makalenin Onemine, eksik
kisimlarina veya gozden kacan bir oOzelligine vurgu yapmak {izere hazirlamir. Bu yazida
bahsedilen makalenin bashgi, yazar isimleri, yaym yili, cildi, sayis1 ve sayfa numaralar1 acgikca
belirtilmelidir.

Dergiye basvuran makalelerin genel format

Anahtar
Boliimler Kelime Sayisi- Kelime Sayisi- Sozciik
Ana Metin * Oz Sayisi

Baslik, Oz, Anahtar 3500 250, 3-6
Aragtirma Sozciikler, yapilandirilmus:
Makalesi Giris, Gereg ve Yontem, Amag, Gereg ve

Bulgular, Tartisma, Yontem, Bulgular,

Kaynaklar Sonug

Baslik, Oz, Anahtar 5000 250, 3-6
Derleme Sozciikler, yapilandirilmamisg
Makalesi Ana Metin(alt bagliklar

igerebilir), Kaynaklar

Baslik, Oz, Anahtar 1500 150, 3-6
Olgu Sunumu Sozctikler, yapilandirilmamis

Giris, Olgu, Tartisma,

Kaynaklar
Editére Mektup | yapilandirilmamisg 1000 -

*Ana metin: Baslik, Oz, Anahtar Sozciikler, Kaynaklar, Tablolar, $ek111er HARIC

Yazinin Boliimleri

Bagslik (Title)

Agik ve kapsayicl olmali ve makalenin en 6nemli yonlerini tanimlamali. Baglik 150 harfi
asmamali, yanisira baslik sayfasinda 50 harfi asmayacak sekilde kisa baslik belirtilmelidir.

Oz (Abstract)

Arastirmanin igerigini dogru olarak yansitmali; amag, uygulanan baslica yontemler, baslica
bulgular ve temel sonuglar belirtilmelidir. Kaynak kullanilmamalidir.




Anahtar sozciikler (Key words)

Anahtar sozciikler; bilimsel yazinin ana bagliklarini yakalamali, makaleye erisimi ve
indekslenmeyi saglayacak nitelikte olmalidur.

Ingilizce anahtar sozciikler, Index Medicus Medical ~Subject Headings (MeSH)
(https://www.nlm.nih.gov/mesh/meshhome.html); Tiirkge anahtar sozcikler, Tiirkiye Bilim
Terimlerine (https://www.bilimterimleri.com/) uygun olarak secilmelidir.

Giris
Giris boliimiinde ¢alismanin yapilmasini gerekli kilan 6n bilgiler ve ¢alismanin amaci ya da
hipotezi kisa ve net olarak agiklanmalidur.

Gereg ve Yontem

Bu boliim; calisma grubuna ve kaynak topluma iliskin oOzellikleri, yontemlerin
tanimlanmasini iceren teknik bilgiyi, cihazlar ve islemler hakkinda bulgularin yeniden
tiretilebilmesini saglayacak sekilde ayrintili  agiklamalari, istatistiksel yontemler hakkinda
calismaya wuygunlugunu ortaya koyacak ve raporlanan bulgularin okuyucu tarafindan
dogrulanabilirligini saglayacak sekilde ayrintili agiklamalar: igermelidir.

Istatistiksel analiz i¢in kullanilan yazilim (lar) ve versiyonlari belirtilmelidir.

“Gere¢ ve YOontem”, aynt zamanda ¢aligmanin etik onayina ve bilgilendirilmis onama dair
bilgileri icermelidir. Etik Kurul Onayi, tarih ve numara ile belirtilmelidir. Insanlar ile yapilan
aragtirmalarda ve olgu sunumlarinda, hastalardan ve goniilliilerden “Bilgilendirilmis Onam”
alindigini belirten bir ifade yazida yer almalidir.

Bulgular

Bulgular; metinde, tablolarda ve grafiklerde mantikl bir sira ile sunulmalidir. Tablo ve
grafiklerde yer alan tiim bulgular metinde tekrarlanmamali, sadece 6nemli bulgular vurgulanmali ve
Ozetlenmelidir. Benzer sekilde, grafikler ve tablolar da birbirinin tekrar1 olmamali; grafikler cok
sayida veri barmdiran tablolara alternatif olarak kullanilmalidir.

Tablolar ve Tablo Basliklar1

Tablolar, ana metin i¢inde degil, her biri ayr sayfalarda olmak tizere ayri1 bir dosya halinde
sisteme yiiklenmelidir. Tablolar, metni tamamlayic1 ve agiklayici olmali, metin igerisinde sunulan
verilerin tekrarini icermemelidir. Tablolar agik ve anlasilir bicimde diizenlenmelidir. Her bir tablo
kisa ve agiklayici bir bagliga sahip olmali, bu basliklar tablonun {iistiinde yer almalidir. Tablolar,
metin igindeki gegis sirasma uygun olarak Arabik (1,2,3,...) rakamlar ile numaralandirilmali ve
metinde parantez iginde yazilmalidir.


https://www.nlm.nih.gov/mesh/meshhome.html
https://www.bilimterimleri.com/
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Tablolarnn iginde kullanilan kisaltmalar, ana metin icinde tanmimlanmis olsalar bile,
tablonun hemen altinda tanimlanmalidir. Bagka kaynaklardan veri alinmis ise, kaynak dipnot
olarak belirtilmelidir. Dipnotlar igin simgeler su sekilde siralanmalidir: *, **, **, 1, 1, §, .

Sekiller ve Sekil Alt Yazilar

Sekil, resim, grafik ve fotograflarin tiimii “Sekil” olarak adlandirilmali ve ayr1 birer dosya
olarak (TIFF veya JPEG formatinda) sisteme eklenmelidir. Sekiller, en az 300 DPI ¢oziiniirliikte,
net ve en az 100x100 mm boyutunda olmalidir. Sekillerin iizerinde oklar, ok basliklari, yildiz ve
benzeri simgeler, seklin alt yazisinda yer alan agiklamalar: desteklemek tizere, kullanilabilir.
Sekillerin tizerinde, bir bireyi ya da kurumu belirten herhangi bir bilgi yer almamalidur.

Sekiller, metin iginde gegis sirasinda uygun olarak Arabik rakamlar ile numaralandirilmal
ve metinde parantez iginde yazilmalidir.

Sekillerin agiklamalari, ana metnin sonunda listelenmelidir. Sekillerin alt boltimleri var ise,
sekil agiklamalar asagidaki formata uygun olarak yapilandirilmalidir:

Ornek: Sekil 1. a-b. Lamina propria ve submukozada kalretininin immunohistokimyast.
(DAP, x200). Ganglionik zon +++ (a), Hipoganglionik zon ++ (b).

Baska yerde yaymnlanmis olan sekiller kullanildiginda, bu konuda izin alinmis olmasi
yazarin sorumlulugundadir.

Tartisma

Tartisma; ana bulgularin literatiir egliginde yorumlanmasini igerir. Caligmanin yenilik
iceren ve Onemli Ozellikleri yanisira kisithliklar1 da belirtilmelidir. Bu boliimde ayrica; konu ile
ilgili daha ileri ¢alismalar/ klinik uygulamalar/izlenecek yontemlere dair oneriler gelistirilmelidir.
Tartismanin son paragraf(lar) makalenin sonucunu 6zetlemelidir.

Tesekkiir

Eger varsa, destekleyen kisi ya da kurumlara iligskin bilgi ve tesekkiir bu boliimde yer
almalidir. Ornegin sadece teknik destek veren ya da makalenin yazilmasina yardimci olan ancak
yazarlik kriterlerini karsilamayan kisiler bu boliimde anilmalidir. Finansal destek ve malzeme
destegi de bu boliimde yer almalidur.

Kaynaklar
Yazarlar, makale konusu ile dogrudan ilgili en giincel kaynaklar1 kullanmalidir.
Kaynaklar metindeki gecis sirasina gore Arabik rakamlarla numaralandirilmali ve

dizilmelidir. Kaynak numarasi, metnin i¢inde yazar adi belirtildi ise yazar adindan hemen
sonra, diger durumlarda ciimle sonunda parantez icinde belirtilmelidir.

Kaynak gosteriminde, Vancouver stili kullanilmalidir.



VII

Dergilerin kisa isimleri MEDLINE (www.ncbi.nlm.nih.gov/nlmcatalog/journals) stiline
uygun olmalidir. Alti ya da daha az sayidaki yazara kadar tiim yazarlar yazilmali, yedi ya da daha
tazla yazar varsa ilk alt1 yazar yazilip, Tiirkce makalelerde "ve ark.", ingilizce makalelerde “et al.”
ibaresi kullanilmalidir.

Kaynaklarin yazim stili ve noktalamalar ile ilgili olarak ayrintili bilgi ve Orneklere
https://www.nlm.nih.gov/bsd /uniform requirements.html web adresinden ulasilabilir. En
sik kullanulan kaynak tiirlerine dair 6rnekler asagida yer almaktadir

Dergi Makaleleri
o Standart dergi makalesi (alt1 ya da daha az sayida yazar):

Kutcher S, Wei Y, Coniglio C. Mental health literacy: past, present, and future. Can ] Psychiatry.
2016;61:154-8.

o Standart dergi makalesi (yedi ya da daha fazla sayida yazar):

Zhou S, Ma Y, Shi Y, Tang L, Zheng Z, Fang F, et al. Mean platelet volume predicts prognosis in
patients with diffuse large B-cell lymphoma. Hematol Oncol. 2018;36:104-9.

e Ek sayi(supplement) da yer alan makaleler:

Yoon RS, Patel JN, Liporace FA. Nail and Plate Combination Fixation for Periprosthetic and
Interprosthetic Fractures. ] Orthop Trauma 2019;33 (Suppl 6):518-520.

e Editoryal:

Dirchwolf M, Marciano S, Martinez J, Ruf AE. Unresolved issues in the prophylaxis of bacterial
infections in patients with cirrhosis. [Editorial] World ] Hepatol. 2018;10:892-7.

e Basim oncesi elektronik olarak yayimlanan makaleler:

Stanojcic N, Hull C, O'Brart DP. Clinical and material degradations of intraocular lenses: A review.
Eur ] Ophthalmol. 2019 Aug 6: 1120672119867818. [Epub ahead of print]

Kitaplar ve Digser Monograflar

e Kitap: Nussbaum RL, Mclnnes RR, Willard HF, editors. Genetics in Medicine. 6th ed.
Pennsylvania: WB. Saunders; 2001.

e Kitap boliimii: Kelly A, Stanley CA. Hyperinsulinism. In: Sarafoglu K, Hoffman GF, Roth KS,
editors. Pediatric Endocrinology and Inborn Errors of Metabolism. 1st ed. New York: Mc
Graw-Hill Companies; 2009:465-78.

o Tiirkge kitap boliimii: Uysal S. Biyolojik Degiskenlik ve Referans Aralik. Tibbi Laboratuvar
Yonetimi (1) iginde Ed: Onvural B, Coker C, Akan P, Kiime T. Meta Basim, Izmir 2019; 301-307.


http://www.ncbi.nlm.nih.gov/nlmcatalog/journals
https://www.nlm.nih.gov/bsd/uniform_requirements.html
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=31404040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=31404040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liporace%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=31404040
https://www.ncbi.nlm.nih.gov/pubmed/31404040
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stanojcic%20N%5BAuthor%5D&cauthor=true&cauthor_uid=31387387
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hull%20C%5BAuthor%5D&cauthor=true&cauthor_uid=31387387
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Brart%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=31387387
https://www.ncbi.nlm.nih.gov/pubmed/31387387
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Elektronik Materyal

o Sadece internet’de yer alan dergilerde yayimlanan makaleler:

Rolfsjord LB, Skjerven HO, Bakkeheim E, Berents TL, Carlsen KH, Carlsen KCL. Quality of life,
salivary cortisol and atopic diseases in young children. PLoS One 2019 Aug 30;14(8):e0214040. doi:
10.1371/journal.pone.0214040. Erisim adresi:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0214040

e Bir web sitesinin bir boliimii: European Clinical Research Infrastructure Network [Internet].
Trial Management. [Erisim tarihi: 02 Eyliil 2019]. Erisim adresi:
https://www.ecrin.org/activities/trial-management.

YAZININ GONDERILMESI

Liitfen makaleleri tamamiyle “online” olarak https://www.journalagent.com/deutip/ adresine
gonderiniz. Bu adrese, derginin web sayfasindan da (https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/)
ulasabilirsiniz.

Tletisim kurulacak yazarm, tam iletisim adresi, telefon (is, GSM) ve e-posta adresi dahil yer
almalidir.

Makaleyi gondermeden dnce; liitfen asagidaki kurallara uyuldugundan emin olunuz:

— Kisaltmalar ilk kez kullanildig1 yerde agiklanir ve parantez icinde gdsterilir. Baslik ve Ozde
kisaltma kullanimindan kag¢imilmalidir.

— Metinde, tablolarda ve sekillerde ondalik kesirler Tiirkge'de virgiil; Ingilizce’de nokta ile
ayrilmalidir.

— Olglim sonuglar1 ve istatistiksel veriler, ciimle basina denk gelmedikge rakamlar ile
yazilmalidir. Birimi olmayan ve dokuza esit ya da kiigiik sayilar yazi ile yazilmalidir.

—  Olciim sonuclar1 metrik birimler ile ifade edilmelidir. Laboratuvar sonuclarmnin kullanilmakta
olan yerel birimler yanisira International System of Units (SI) ile ifade edilmesi uygundur.
— llaglarimn ticari isimleri yerine jenerik isimleri kullanilmalidir.

— Hastaliklarin isimleri, Diinya Saglk Orgﬁtﬁ’nﬁn https://www.who.int. adresindeki web
sitesinde belirtilen bagliklara uygun olmalidir.



https://www.ncbi.nlm.nih.gov/pubmed/31469854
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Gonderimi tamamlamadan 6nce; asagidaki tiim dosyalarin yiiklendiginden ve tiim bilgilerin
girildiginden emin olunuz:

- Baslik sayfas1 asagidakileri igermelidir:
- Yazmin bashg: ve kisa bashg
- Yazarlarin her birinin adi,soyadi, kurumu, b6liimii ve akademik tinvan
- lletigim kurulacak yazarm e-posta adresi ve tiim iletisim bilgileri
- Ana metnin ve 6zilin kelime sayis, tablo sayis1 ve sekil sayisi, kaynak sayis1
- Calisma 6nceden tez ve/veya bildiri seklinde sunuldu ise bilgilendirme
- Destek veren kurum ve/veya kisiler var ise bilgilendirme
- Qikar ¢atismasi beyan

- Oz

- Ana metin

- Tablolar

- Sekiller

- Etik Kurul Onay1

- Yayimn Hakki Devir Formu

- Tesekkiir (eger gerekli ise)

- Tium yazarlarin ORCID bilgileri

Revizyon gerektigi durumlarda yazar, yazinin revize versiyonu yanisira danismanlarin belirttigi
konularin her birinin nasil ele alindigini ve/veya diizeltildigini ayrintili olarak agiklayan bir
“Danismanlara Yanit” belgesini sisteme yiiklemelidir. Revize yazi {izerinde yapilan diizeltme ve
degisiklikler isaretlenmis olmalidir.

KABUL SONRASI

Son kontrol (proof): Yayimlanmak {izere kabul edilen yazilar, dil bilgisi kurallari, noktalama ve
format agisindan gozden gegirilir; daha sonra PDF formatinda iletisim yazarma son kontrol igin
gonderilir. Bu asamada 6nemli degisiklikler yapilmaz. Yazarin bu son kontrolii, 2 giin iginde
tamamlamas1 beklenir.

DOI numarasi: Son kontroliin ardindan, yazilara DOI numaralar: alinir.

Bastlan yazilar: Yazarlar, makalelerine PDF formatinda, elektronik dosya olarak herhangi bir
ticrete 6demeden ulasabilirler.
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SCOPE and MAIN POLICIES

Journal of Dokuz Eylul University Medical Faculty (] DEU Med) is published by Dokuz
Eylul University Medical Faculty three times a year. The journal publishes basic and clinical
research articles from all fields of medicine, review articles on up-to-date topics, case reports,
editorials and letters to the editor. Article submissions need to be made electronically
(https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/).

It is essential for a submitted article to be non-previously published or under consideration
in any other printed or electronic media. If a submitted manuscript has previously been presented
at any meeting, the name, date and city in which the meeting was held should be stated in the title
page. Besides, it should be mentioned whether a submitted manuscript is a preliminary study or
part of a thesis.

The scientific, ethical and legal responsibility for data, opinions and statements of
published articles belong to the author(s). The Editors, Editorial Board, Publisher and Dokuz Eylul
University Medical Faculty disclaim any responsibility on these issues.

All manuscripts will pass through a pre-evaluation process by the Editorial Board as to
whether a submitted manuscript is prepared in accordance with the journal’s scope and
manuscript preparation rules. The editors may decide to reject or request revision of the format
before assigning the manuscript to reviewers.

] DEU Med is a double blind journal and the manuscripts are assigned to at least two
reviewers selected among specialists in the related field. ] DEU Med aspires to notify authors
about the review decision within 6-8 weeks following submission. Considering the suggestions of
the reviewers, the editor may request revision of the article. The revision should be completed
within 8 weeks. If the revised version of the manuscript is not submitted within the allocated time,
the manuscript will be evaluated as a new submission.
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The authors will be informed about the final decision (rejection / acceptance) for the article
by the editor.

Any requests for withdrawal of manuscripts close to the final decision, without reasonable
explanation, will be rejected.

All authors of a manuscript accepted for publication should consent that editors could
make corrections without changing the basic meaning of the text of the manuscript written.

No charge is requested from the author(s) regarding the evaluation and/or publication
process of the manuscripts submitted to ] DEU Med.

COPYRIGHT and AUTHORSHIP

The author(s) should transfer all their local and international copyrights of their submitted
article to “J DEU Med” by the “Copyright Transfer Form” (FORM 1) signed by all authors.

The contribution of each author to the article should be clearly defined on the form.

Following the submission of the article, no change is possible concerning the names or
order of the authors. Practices of the journal on this subject are in accordance with the rules of the
International Committee of Medical Journal Editors (ICMJE) (http://www.icjme.org) and Council of
Science Editors (CSE) (https://www.councilscienceeditors.org).

ETHICAL GUIDELINES
J DEU Med, accepts articles in accordance with the ethical and scientific standards.

The Editorial Office inspects all submitted manuscripts concerning plagiarism and duplication. If
an ethical problem is detected, the editorial office will act according to the Committee on Publication
Ethics (COPE) (https://publicationethics.org/guidance/guidelines) guidelines.

For clinical research studies, the approval of Ethics Committee in accordance with “WMA
Declaration of Helsinki - Ethical Principles for Medical Research Involving Human Subjects”
(https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-
medical-research-involving-human-subjects/); for studies involving animals the approval of
Ethics Committee in accordance with “International Guiding Principles for Biomedical Research
Involving Animals” (http://iclas.org/wp-content/uploads/2013/03/CIOMS-ICLAS-Principles-
Final.pdf) and/or  "Guide  for  the care and  use  of  laboratory  animals”
(https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf) is
required. A copy of the Ethics Committee Approval Form should be submitted online.

Case reports should be prepared with care for the patient privacy. Any kind of definitive
information or photographs, hospital registry number or dates which will define the identity of the
patient should not be used. Informed consent must also be obtained for case reports.

For experimental studies on animals, measures taken to reduce pain and discomfort should
be clearly stated.
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The authors should acknowledge and provide information to the Editor on grants or other
financial interests or affiliations with institutions, organizations, or companies relevant to the
manuscript.

PREPARATION OF THE MANUSCRIPT

Language

J] DEU Med accepts the articles written in Turkish and in English. The Turkish as well as the
English manuscripts should include title, abstract and keywords in both languages.

Basic Principles
J] DEU Med uses the standards called “Uniform Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication” (http://www.icmje.org/recommendations)
stated by ICMJE.

The authors are recommended to follow CONSORT guidelines for randomized
trials, STROBE  guidelines for observational studies, STARD for diagnostic/prognostic
studies, PRISMA for systematic reviews and meta-analysis, ARRIVE for animal pre-clinical
studies, TREND for non-randomized behavioral and public health intervention studies and CARE
for case reports. The reporting guidelines are available at the EQUATOR Network (www.equator-
network.org/home/) and the NLM’s “Research Reporting Guidelines and Initiatives”
(www.nlm.nih.gov/services/research report guide.html) .

Types of articles accepted for submission

Research article

The main feature of a research article is that it contains substantial novel research.
Manuscripts on randomized trials, observational studies, diagnostic/prognostic accuracy studies,
systematic reviews and meta-analysis, animal pre-clinical studies, non-randomized behavioral and
public health intervention studies are considered as research articles.

Review article

Review article is a comprehensive discussion of the recent knowledge on specific topics in
medicine, prepared by experts with extensive knowledge and experience in the field who have
contributed to the scientific literature. The editor may invite scientists with original research for
review articles.

Case report

Case reports are articles about patients which are unique and difficult to diagnose and/or
treat and provide new information for the medical literature.
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Letter to the Editor

This type of manuscript discusses the importance, missing parts or an overlooked structure
of a previously published article. Authors can also submit their comments to the editor on a subject
which may be in the reader’s field of interest especially on educational cases, in the Letter to the
Editor form. Volume, year, issue, page numbers, title and author names of the article mentioned in

a Letter to the Editor should be stated clearly.

General format and length of types of articles accepted for submission

Sections Word Count Word Count Number
of the in of
Main Text* Abstract Keywords
Research Article Title, Abstract, Keywords, 3500 250, 3-6
Introduction, Materials and structured into:
Methods, Results, Objective,
Discussion, Conclusion, Materials and
References Methods,
Results,
Conclusion
Review article Title, Abstract, Keywords, | 5000, 250, 3-6
Main Text, References may include unstructured
subheadings
Case Report Title, Abstract, Keywords, 1500 150, 3-6
Introduction, the Patient, unstructured
Discussion and References
Letter to the unstructured 1000 - -
Editor

* the main text: excluding Title, Abstract, Keywords, References and Tables-Figures-Images

Manuscript Sections

Title (Baslik)

The title should be clear and comprehensive and should describe the most important aspects of the
complete article. The title should not exceed 150 characters and the short title should not exceed 50
characters.

Abstract (Oz)

The abstract should accurately reflect the content of the article and include the aim of the study,
basic procedures, main findings and fundamental conclusions. No references are used in the
abstract.

Keywords (Anahtar sézciikler)

The key words are chosen to enable retrieval and indexing. Acronyms should be avoided. The
keywords should be concordant with the Index Medicus Medical Subject Headings (MeSH) terms



(https://www.nlm.nih.gov/mesh/meshhome.html). For Turkish “Anahtar Sozciikler” please follow
Tiirkiye Bilim Terimleri (https://www.bilimterimleri.com/).

Introduction

The “Introduction” section explains briefly and clearly the background and the objective of, or the
hypothesis tested by the study.

Materials and Methods

This section includes the description of the participants and the source population; technical
information including the identification of methods, equipment and procedures in sufficient detail
to allow others to reproduce the results; description of statistical methods with enough detail to
establish the appropriateness for the study and to enable the verification of the reported results.

The statistical software pacakage (s) and versions used for statistical analysis should be specifired.

The information about the Ethics Commitee Approval, including the date and number should be
stated in the “Materials and Methods” section. For articles concerning research on humans, a
statement should be included that shows Informed Cconsent of patients and volunteers was
obtained .

Results
The results should be presented in logical sequence with the main or most important findings first.

Authors should take care not to repeat all the data in the tables or figures in the text. The text
should include only the main findings. Similarly the data should not be duplicated in tables and
graphs and graphs should be utilized as alternatives to tables with many entries.

Tables

Tables should be presented within the main document following the reference list with each table
on a separate page. The tables should be explanatory for the text and should not duplicate the data
given in the text. The tables should be numbered with Arabic numerals consecutively in the order
they are referred to within the main text. A descriptive title should be provided for all tables and
the titles should be placed above the tables. Abbreviations used in the tables should be defined
below the tables even if they are defined within the main text. The symbols for footnotes may be
aligned as: *, **, *** 1, 1, §, . Tables should be arranged clearly to provide an easy reading. If data
has been obtained from other sources, it is the authors responsibility to obtain permission and the
source should be indicated as a footnote.

Figures

The figures, graphics and photographs are all named as “Figure” and should be submitted as
separate files (in TIFF or JPEG format). The minimum resolution of each submitted figure should
be 300DPI, and the figures should be clear in resolution and large in size (minimum dimensions
100x100 mm). Thick and thin arrows, arrowheads, stars, asterisks and similar marks can be used
on the images to support figure legends. Any information within the images that may indicate an
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individual or institution should be blinded. The figures should be numbered with Arabic
numerals consecutively in the order they are referred to within the main text. Figure legends
should be listed at the end of the main document. When there are figure subunits, the figure
legends should be structured in the following format:

Example: Figure 1. a-b. Immunohistochemistry of kalretinin in lamina propria and submucosa.
(DAP, x200). Ganglionic zone +++ (a), Hypoganglionic zone ++ (b).

It is the responsibility of the authors to acquire copyright permissions if any tables, figures and
other images previously printed are used in their manuscript.

Discussion

The discussion contains the explanations of the main findings in the light of literature. The new
and important aspects as well as the limitations of the study should be stated. The implications for
future research/clinical practice/policy also need to be explored. The last paragraph(s) of the
discussion should summarize the conclusions of the study.

Acknowledgements

This section includes information regarding the supporting institution(s) or person(s) if applicable.
Examples of those who might be acknowledged include a person who provided purely technical
help or writing assistance. Financial and material support should also be acknowledged.

References
The authors should use up-to-date references directly related to the subject of their article
and take care to use Turkish references when sufficiently relevant.

References should be numbered with arabic numerals in the order of citation in the main
text. References should be indicated in paranthesis at the end of the sentence or just after the
author’s name if mentioned in the text.

The references should follow the Vancouver style .

Abbreviations of journal titles should be done in accordance with journal abbreviations used in
MEDLINE (www.ncbi.nlm.nih.gov/nlmcatalog/journals). For publications with 6 or fewer
authors, a list of all authors is required, for publications with 7 or more authors, the first 6 authors
should be listed, followed by “et al”.

Detailed information about reference styles and punctuations with samples are available at

https://www.nlm.nih.gov/bsd/uniform_requirements.html. Please find below the examples for the
most frequently used references:
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Articles in Journals
e Standard journal article (with six or less authors):

Kutcher S, Wei Y, Coniglio C. Mental health literacy: past, present, and future. Can ] Psychiatry.
2016;61:154-8.

o Standard journal article (with seven or more authors):

Zhou S, Ma Y, Shi Y, Tang L, Zheng Z, Fang F, et al. Mean platelet volume predicts prognosis in
patients with diffuse large B-cell lymphoma. Hematol Oncol. 2018;36:104-9.

e Article in a supplement:

Yoon RS, Patel JN, Liporace FA. Nail and Plate Combination Fixation for Periprosthetic and
Interprosthetic Fractures. ] Orthop Trauma 2019;33 (Suppl 6):518-520.
e Editorial:

Dirchwolf M, Marciano S, Martinez J, Ruf AE. Unresolved issues in the prophylaxis of bacterial
infections in patients with cirrhosis. [Editorial] World ] Hepatol. 2018;10:892-7.

o Article published electronically ahead of the print version:

Stanojcic N, Hull C, O'Brart DP. Clinical and material degradations of intraocular lenses: A review.
Eur J Ophthalmol. 2019 Aug 6: 1120672119867818. [Epub ahead of print]

Books and Other Monographs

e Book with editor(s) as author: Nussbaum RL, McInnes RR, Willard HF, editors. Genetics in
Medicine. 6th ed. Pennsylvania: WB. Saunders; 2001.

e Chapter in a book: Kelly A, Stanley CA. Hyperinsulinism. In: Sarafoglu K, Hoffman GF, Roth
KS, editors. Pediatric Endocrinology and Inborn Errors of Metabolism. 1st ed. New York: Mc
Graw-Hill Companies; 2009:465-78.

Electronic Material

e Article only the internet:

Rolfsjord LB, Skjerven HO, Bakkeheim E, Berents TL, Carlsen KH, Carlsen KCL. Quality of life,
salivary cortisol and atopic diseases in young children. PLoS One 2019 Aug 30;14(8):e0214040. doi:
10.1371/journal.pone.0214040. Erisim adresi:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0214040

e Part of a homepage/Web site: European Clinical Research Infrastructure Network [Internet].
Trial Management. [Erisim tarihi: 02 Eyliil 2019]. Erisim adresi:
https://www.ecrin.org/activities/trial-management.
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SUBMISSION of the MANUSCRIPT

Please submit manuscripts exclusively online at: https://www .journalagent.com/deutip/ which is
also available at the web site of the journal (https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/).

Before submitting the manuscript please ensure the following :

The abbreviations must be defined the first time they are used and should be displayed in
parentheses after the definition. Authors should avoid abbreviations in the title, abstract and at
the beginning of the sentences.

Decimal fractions in the text, tables and figures should be separated by decimals points in
sections in English and commas in sections in Turkish.

Measurements should be reported in metric units. It is appropriate to state the laboratory
results in the International System of Units (SI) as well as the local units being used.

Measurements and statistical data should be stated as numbers unless at the beginning of the
sentence. Numbers with no unit and <9 should be stated in written form.

Generical names of the drugs should be preferred instead of the commercial names.

The names of the diseases should be in accordance with the Health Topics of World Health
Organization stated at https://www.who.int.

Before ending the submission, please bu sure that all files below are uploaded:

- Title page
0 The title and short title
The name, affiliation and academic degree of each author
The e mail address and full contact information of the correspondance author
The word count for the main text and the abstract
Number of figures, tables and number of references
The information about whether submitted manuscript has previously been presented at a
meeting (name, date, city) and whether it is a preliminary study or part of a thesis
Sources of support
0 Conflict of Interest declaration

©O O 0O oo

o

- Abstract

- Main text

- Figures

- Ethical approval and informed consent

- Transfer of Copyright Aggreement Form
- Acknowledgements (if necessary)

- ORCID IDs of all authors
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If a revision is required, along with the revised version of the manuscript, the author should
submit a “Response to Reviewers” which states in detail how each issue raised by the reviewers
has been covered. The revised manuscript should be marked and/or annotated regarding the
revisions.

POST ACCEPTANCE

Proofs: Manuscripts accepted for publication are edited for grammar, puctuation and format; then
a PDF proof is sent to the corresponding author to check for editing and type setting accuracy.
Major changes to the articles as accepted for publication will not be considered at this stage. The
author is expected to complete the proof check within 2 days.

DOI number: Following the proof check, the manuscripts are provided with a DOI number and
published on the journal’s webpage.

Offprints: The electronic files of typeset articles in Adobe Acrobat PDF format are provided free of
charge.
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35340 — IZMIR/TURKEY
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