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EDITORIAL

Our dear readers,

We are happy to publish the first issue of our journal in 2022. Although the COVID-19 pandemic is still
goes on, we still eager to prominent our scientific quality. We would like to thank all our writers who gave
us strength with their articles and scientific support, even though we are in the pandemic process. As time
progresses, we are followed by a wider audience. Principally; we want to contribute to the international
literature at an increasing level by entering more international indexes and raise the success bar of our
journal. In this context, our work continues rapidly. We hope this issue will be useful to our readers.

Kind regards,

Prof. Alpaslan TANOGLU, MD, PhD
Editor-in-Chief

EDITORDEN

Cok degerli okuyucularimiz,

Dergimizin 2022 yilinin ilk sayisin1 yayimlamaktan mutluluk duyuyoruz. COVID-19 pandemisi devam etse
de bilimsel kalitemizi dne ¢ikarmaya devam ediyoruz. Pandemi siirecinde olmamiza ragmen makaleleri
ve bilimsel destekleriyle bizlere gii¢ veren tiim yazarlarimiza tesekkiir ederiz. Zaman gectikce daha genis
bir kitle tarafindan takip ediliyoruz. Prensip olarak; daha fazla uluslararasi indekse girerek uluslararasi
literatiire artan oranda katki saglamak ve dergimizin basar1 ¢itasini yiikseltmek istiyoruz. Bu kapsamda
caligmalarimiz hizla devam etmektedir. Bu sayinin okuyucularimiz i¢in faydali olacagini umuyoruz.

Saygilarimla

Prof. Dr. Alpaslan TANOGLU, PhD
Bas Editor
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The role of chest tomography in the diagnosis of COVID-19

COVID-19 tanisinda gogiis tomografisinin rolii
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ABSTRACT

Aim: We aimed to examine the diagnostic power of chest computerized tomography (CT) comparing with ‘Clinical Decision’
and RT-PCR results among the patients admitted to the hospital with COVID-19 disease suspicion.

Material and Method: This study included 162 patients who applied to the pandemic outpatient clinic between March 11 and
April 11, 2020, suspected of new coronavirus infection, and had chest CT and RT-PCR tests at the same time. The sensitivity,
specificity, positive predictive value (PPV), negative predictive value (NPV), accuracy and positive odds ratio of RT-PCR and
chest CT imaging are investigated for the diagnosis of COVID-19.

Results: It was found that 56.8% (92 patients) of chest CT scans taken at admission were compatible with viral pneumonia.
With the ‘Clinical Decision, which we accept as the gold standard diagnostic method, 61.1% of the patients (99 patients) were
evaluated as COVID-19 positive and treatment was started. According to clinical decision, sensitivity of chest CT was 92.9%.

Conclusion: COVID-19 pneumonia is a serious life-threatening condition. Rapid diagnosis and early treatment are very
important in terms of reducing mortality and morbidity. The chest CT might create an early diagnosis and treatment opportunity.

Keywords: COVID-19, coronavirus, pneumonia, chest, computerized tomography

0z
Amag: COVID-19 hastalig: siiphesiyle hastaneye bagvuran hastalarda gogiis bilgisayarli tomografi (BT)’sinin ‘Klinik Karar’ ve
RT-PCR sonuglari ile karsilastirmali olarak tanisal giiciinii incelemeyi amagladik.

Gereg ve Yontem: Bu ¢alismaya 11 Mart - 11 Nisan 2020 tarihleri arasinda pandemi poliklinigine bagvuran, yeni koronaviriis
enfeksiyonu siiphesi olan ve ayni anda gogiis BT ve RT-PCR tetkikleri yapilan 162 hasta dahil edildi. COVID-19 tanis1 i¢in RT-
PCR ve gogiis BT goriintiilemenin duyarlihigy, 6zgiilliigi, pozitif ongorii degeri (PPV), negatif 6ngorii degeri (NPV), dogrulugu
ve pozitif olasilik orani arastirilmaktadir.

Bulgular: Basvuru sirasinda gekilen akciger tomografilerinin %56,8’inin (92 hasta) viral pnémoni ile uyumlu oldugu bulundu.
Altin standart tani yontemi olarak kabul ettigimiz ‘Klinik Karar’ ile hastalarin %61,1’i (99 hasta) COVID-19 pozitif olarak
degerlendirildi ve tedaviye baslandi. Klinik karara gore gogiis BT nin duyarlilig1 %92,9 idi.

Sonug: COVID-19 pnémonisi hayati tehdit eden ciddi bir durumdur. Hizli tan1 ve erken tedavi, mortalite ve morbiditeyi

azaltmak agisindan ¢ok 6nemlidir. G6giis BT erken tani ve tedavi firsat1 yaratabilir.

Anahtar Kelimeler: COVID-19, coronaviriis, pnémoni, gogiis, bilgisayarli tomografi
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INTRODUCTION

COVID-19 infection can occur in a wide spectrum
of asymptomatic disease, mild upper respiratory tract
infection, respiratory failure and severe viral pneumonia
that can result in death (1). The most common symptoms
are nonspecific findings such as shortness of breath,
cough, fever, headache, muscleaches and weakness (2).
Approximately 20% of cases are severe and mortality is
about %3 (3).

Since there is no specific treatment for COVID-19, it
is important to detect infected people early and isolate
them from the healthy population. In the differential
diagnosis of COVID-19 pneumonia, imaging tests should
also be used in addition to the patient’s history, clinical,
laboratory findings and coronavirus specific diagnostic
tests (4). In literature, the diagnostic value of chest x-ray
is relatively low as 30-60% in COVID-19 pneumonia.
Although it is possible to see some abnormalities in
viral pneumonia on chest x-rays, it cannot be excluded
the disease if the chest x-ray is normal (5). Non contrast
chest computed tomography (CT) should be considered
for early diagnosis of viral disease in suspected patients
with normal chest x-ray (6).

RT-PCR means that many COVID-19 patients can not
be detected at the first admission and can not receive
appropriate treatment on time. Such patients pose a risk
to infect a larger population, given the highly infectious
nature of the virus (7). Chest CT, a routine thorax imaging
tool for the diagnosis of pneumonia, is a relatively easy
and fast imaging method. Typical chest CT radiographic
features in almost all COVID-19 patients are pathchy
subpleural ground glass densities, multifocal irregular
consolidation and / or interstitial changes with peripheral
distribution (Figure 1) (8,9). These typical radiological
findings have also been observed in patients with negative
RT-PCR results, but with clinical symptoms (10).

Figure 1. Chest CT image. A. Chest CT image of a 48-years-old RT-
PCR negative male patient; irregular subpelural nodular infiltrations
B. Chest CT image of a 45-years-old RT-PCR negative male patient;
subpleural groundglass infiltrations with crazy paving in lower and
middle zones

In this study, we aimed to examine the diagnostic power
of chest CT by expert compatibility and RT-PCR in
162 patients admitted to the hospital with suspicion of
COVID-109.

MATERIAL AND METHOD

The study was carried out with the permission of Yildirim
Beyazit University Faculty of Medicine Clinical Research
Ethics Committee (Date; 09.09.2020, Decision No: 72).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

Patients and Study Design

The study included 162 patients who applied to the
pandemic outpatient clinics between March 11 and April
11, 2020, suspected of new coronavirus infection, and
had chest CT and RT-PCR tests at the same time. Because
our study was retrospective, informed consent was not
obtained.

Patients over 18 years of age who applied to the
COVID polyclinic and underwent chest CT scan and
nasopharyngeal swab RT-PCR were included in this
study. Patients under the age of 18 were excluded from
the study.

Especially in patients with COVID-19 pneumonia,
advanced age and comorbidity require rapid diagnosis
and treatment. False negative results and late diagnosis
may be fatal in these patients. In patients with negative
RT-PCR tests, 1 pulmonologist (MD), 2 infectious
diseases specialists (TUU, SSG) and 1 radiologist
(MEA) experienced in the field of all patients to identify
COVID-19 with higher sensitivity blindly evaluated by
RT-PCR test results. All physicians had access to patients’
exposure history, clinical symptoms, and CT images.
Regardless of RT-PCR results, patients were reported
as COVID-19 compatible or not with expert opinion.
Considering the rapidly spreading COVID-19 epidemic
with Clinical Decision, our aim in our study was to
detect especially mortal COVID-19 pneumonias, isolate
patients and apply appropriate treatment quickly.

The Chest CT Assessment

Chest CT examinations were performed using a
16-channel multi-detector CT device (GE Brightspeed).
CT specification: tubevoltage, 120 kVp; tubecurrent,
standard (reference mAs, 80-180); slicethickness, 1.25
mm; reconstructionrange is 0,625 mm. All chest CT
images were obtained with full inspiration in the patient’s
supine position and without contrast material. All chest
CT evaluation performed by an experienced radiologist.

RT-PCR test

The COVID-19 respiratory samples in patients matching
to the probable case definition of SARS-CoV-2 has been
evaluated by Turkey General Directorate of Public Health
(GDPH) Microbiology Reference Laboratory. Nucleic
acid amplification tests (NAAT) for SARS-CoV-2 virus
and routine confirmation of COVID-19 cases based
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on detection of specific sequences of virus RNA with
a NAAT test such as real-time reverse transcription-
polymerase chain reaction (rRT-PCR) and when
necessary verification by sequence analysis method.

Statistical Analysis

As a result of post-hoc power analysis, the power
calculated by considering the frequency of diagnosis
with both tests (57% vs 22%) was found to be 100% at a
confidence interval of 95%.

Statistical Package for Social Sciences (SPSS), version 22.0
(SPSS Inc. Chicago, USA) computer package program
was used for statistical analysis of the research data.

Categorical variables were shown as numbers and
percentages, and continuous variables were presented
with mean+standard deviation (SD) and median (min-
max) for descriptive analysis. A Chi-square test was used
in comparison analysis for categorical variables.

In this study, the sensitivity, specificity, positive predictive

value (PPV), negative predictive value (NPV), accuracy
and positive probability ratio of the RT-PCR, and chest
CT imaging in the application to diagnose COVID-19
were presented. In addition, the consistency of both
tests according to the expert opinion is presented with
the value of kappa and its p-value. Consistency between
observations for CT and RT-PCR was evaluated with the
kappa value and its p-value.

RESULTS

One hundred sixty two COVID-19 suspicious patients
with an average age of 48.42 +17.98 (range 18-90) years
were included in the study. 23,5% (38 patients) of the
patients are 65 years and older, 54,9%(89 patients) are
male. It was found that 56,8% (92 patients) of the chest
CT obtained up on admission were compatible with viral
pneumonia (Table 1).

Table 1. Baseline demografics

Age, year
Mean+tsd 48.42 +17.98
Median (min-max) 46.0 (18-90)
Age,n (%)
<65 years 124 (76.5)
>65 years 38 (23.5)
Sex, n (%)
Female 73 (45.1)
Male 89 (54.9)
Chest CT scan, n (%)
Consistent with viral pneumonia (positive) 92 (56.8)
No CT findings of viral pneumonia 70 (43.2)
Clinical decision, n (%)
COVID-19 positive 99 (61.1)
COVID-19 negative 63 (38.9)

Thoracic ground glass density/consolidation, multifocal
opacities were observed in the early period (after the
onset of symptoms, days 0-4). In the interim period (days
5-13), new progressive consolidation and bilateral-multi
lobar involvement were observed. Regression of late
period (>14 days) lesions were detected, but complete
resorption was not seen until day 26.

Treatments of COVID-19 patients were initially
started as Triple therapy: Azithromycin + Oseltamivir
+ Hydroxychloroquine, according to the COVID-19
treatment recommendations of the Ministry of Health
of the Republic of Turkey. Treatment of patients whose
clinical, radiological or laboratory deteriorated despite
initial therapy was continued Quadruple therapy:
Azithromycin + Oseltamivir + Hydroxychloroquine +
Favipiravir and MV (Mechanical Ventilation) as needed
(Figure 2). According to the clinical decision, 61,1%
(99 patients) of the admitted patients were evaluated as
COVID-19 positive and treatment were started. According
to the clinical decision, 61.1% of the patients (99 patients)
were evaluated as COVID-19 positive and treatment was
started. Triple therapy treatment was started in 79.8% (79)
of COVID-19 patients. The mean age was 52.87+18.70
(range 18-90) years and 51.5% (51) of them were male.
When the treatments received by the patients were
analyzed according to age groups, a significant difference
was found (p=0.004). It was determined that patients
over 65 years old received quadruple therapy (26.7%) and
quadruple therapy+MV treatments (13.3%) more than
patients under 65 years of age (Figure 1).

Treatments
90
80 79(79.8%)
70 Chi-square, p=0.004

61(88.45)
60

50
40
30

20 18(60.0%)

12(12.1%)

10 8(26.7%) 4 (13 3%) 8(8.1%)
4(5.8%) 4(5.8%)

_— ||

Total (n=99)

<65 years (n=69) =65 years (n=30)

m3Treatment m4Treatment 4 Treatment + MV

Figure 2. Treatments of COVID-19 patients Triple Treatment:
Azithromycin + Oseltamivir + Hydroxychloroquine, Quad
Treatment: Azithromycin + Oseltamivir + Hydroxychloroquine +
Favipiravir, MV: Mechanical Ventilation).

According to the clinical decision, 57% (62 patients)
of the patients were diagnosed with a true positive
diagnosis by chest tomography, a true negative diagnosis
was made for 39% (63 patients), and a false negative
diagnosis was made for 4% (7 patients). The sensitivity
(92.9%), specificity (100%), PPD (100%) and NPD I
(90%), accuracy (95.7%) and kappa value (0.911) of chest
tomography were found to be high. When the age groups
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were evaluated separately, it was noted that the sensitivity
of thorax tomography decreased to 89.9% in the group
under 65 years of age (Table 2).

According to the clinical decision, 50% (62 patients)
of 124 patients under the age of 65 years included in
the study had a correct positive diagnosis by chest
tomography, 44% (55 patients) had a negative diagnosis
and 6% (7 patients) had a false negative diagnosis. None
of the patients under 65 years of age have been diagnosed
false positive by chest tomography (Table 2).

The compliance of chest CT with PCR test in clinical
diagnosis is evaluated in Table 3. There were 28 patients,
both of whom evaluated as COVID-19 positive, and 63
patients, which evaluated as COVID-19 negative, and the
kappa value of both diagnostic methods was calculated
as 0.186 (p=0.056). In Figures 3 and 4; the results of 162
patients who underwent PCR test and chest CT, and the
treatments they received were evaluated according to the
expert clinical opinion. While with chest CT 56.8%(92)of
the 162 patients were diagnosed as COVID-19, with the
PCR test 21.6% (35) patients were diagnosed. According
to the clinical expert opinion, 78. 3% (72) of the 92
patients diagnosed with CT got triple therapy, 13% (12),
quad therapy, and 8,7% (8), quad therapy and mechanical
ventilation support. 40.1(51) % of 127 patients, PCR test
COVID-19 negative got triple therapy, 7.1% (9) quad
therapy, and 3.1(4) % quad therapy and mechanical
ventilation support.

Table 2. Diagnostic value of Torax CT scan according to clinical

decision

<65 years n=124 >65 years n=38 Total n=162
TP, n (%) 62 (50) 30 (79) 92 (57)
FP, n (%) 0 0 0
TN, n (%) 55 (44) 8(21) 63 (39)
FN, n (%) 7 (6) 0 7 (4)
Sensitivity, % 89.9 100 92.9
Specifity, % 100 100 100
PPV, % 100 100 100
NPV, % 88.7 100 90
Accuracy, % 94.3 100 95.7
Kappavalue (p) 0.887 (p=0.041) 1.00 (p<0.001) (pgg %)133)
TP indicates true-positive; FP, false-positive; TN, true-negative; FN, false-negative
PPV: Positive Predictive Value, NPV: Negative Predictive Value

Table 3. Torax CT scan and RT-PCR consistency in diagnosis

<65 years 265 years Total

n=124 n=38 n=162
CT + PCR +, n (%) 19 (15) 9(24) 28 (17)
CT + PCR -, n (%) 43 (35) 21 (55) 64 (40)
CT - PCR +, n (%) 7 (6) 0 7 (4)
CT - PCR -, n (%) 55(44) 8 (21) 63 (39)
Accuracy, % 60 45 56
Kappa value (p) ( 9.194 9.153 9.186

p=0.072) (p=0.066)  (p=0.056)

Negative n=127

)
I RT-PCR
n=162
(78.4%)

Quad

treatment+ MV

n=4 (11.4%) =4 (3.1%)

Triple Triple
treatment n=28 Quad treatment [ Y Quad treatumem
(80%) n=3 (8.6%) (40.1%) n=9 (7.1%)

Figure 3. Treatment Distributions Based on Pcr Results. (Triple
Treatment: Azithromycin + Oseltamivir + Hydroxychloroquine,
Quad Treatment: Azithromycin + Oseltamivir +
Hydroxychloroquine + Favipiravir, MV: Mechanical Ventilation).

)
Chest CT
n=162

Negative n=70
(43.2%)
Quad treatment
n=0

Figure 4. Treatment Distributions According to Chest CT

Results. (Triple Treatment: Azithromycin + Oseltamivir +
Hydroxychloroquine, Quad Treatment: Azithromycin + Oseltamivir
+ Hydroxychloroquine + Favipiravir, MV: Mechanical Ventilation).

(78.3%) (10.0%)

Triple Quad treatment ||| Quad treatmen Triple
treatment n=72 n=12 (13.0%) = treatment n=7

DISCUSSION

Our study results showed that diagnosis can be
missed with RT-PCR and chest X-ray in patients with
COVID-19 pneumonia. When the diagnosis was
confirmed with lung tomography in patients with high
clinical suspicion, radiological findings of COVID-19
were found in patients who were falsely diagnosed with
chest X-ray and RT-PCR. Early and accurate diagnosis
of COVID-19 has a very important role in ensuring
rapid isolation and consequently pandemic control.
Also, starting the treatment of patients in a short time
will contribute to the reduction of mortality. In a study
conducted by Chen N et al. (11) with 99 patients, the
mean age was 55,5 years and 67% of the patients were
male, and the probability of infection with COVID-19
was higher in older men. In another study involving
1049 patients in China, the average age was 51 years,
while 54% were reported as women (12). RT-PCR
and chest CT were taken simultaneously in this study.
COVID-19 suspicious patients are included. All patients
with COVID-19 symptoms compatible with RT-PCR
positive or chest CT compatible with viral pneumonia
have been accepted as COVID-19 and treatment has
been started. According to the results, the average age
of patients with COVID 19 was 52,6+18.7 years, while
51.5% were male patients.

The number of patients with viral pneumonia on chest
CT was 92 (56,8%) and the sensitivity of CT was found
to be high with 92.9% according to the expert view. This
rate was 76% in the study of Zhong et al (13). The false-
negative rate of chest CT was only 7 (6%). All of these
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patients received triple therapy and the clinics of patients
were in good conditions. In a study conducted by Tao
Ai et al. (12) in 1014 patients, the number of patients
with RT-PCR positive but without CT findings in chest
CT was reported as 21 (3%), while chest CT of 888
(87.5%) patients was found to be compatible with viral
pneumonia. In a study in which Xingzhi Xie et al. (14)
examined 167 patients, the false negativity rate of chest
CT was reported as only 7 (4%) and in another study
involving 99 patients, it was reported as 2%. This result
may show that the number of COVID-19 patients with a
mild clinical course without pneumonia is low. It can also
be attributed to the high false-negative rate of RT-PCR
results in this patient group. In the study conducted by
Ai T et al (12), the rate of false negativity was reported
as 30.8%. This may be due to the RT-PCR result being
dependent on external factors such as the sampling,
preservation, the stage of the disease and the reliability
of the test kits. These results showed that when acting
only according to the PCR result, a significant number of
patients would remain untreated and would pose a major
problem in terms of isolation and pandemic control.
Kesmez et al (7),311 RT-PCR positive Chest CT findings
of 21.9% of the patients were evaluated as normal. In our
study, the rate of chest CT performed in RT-PCR positive
patients was 45.7%. Chungin Long et al (16), diagnosed
a total of 36 cases of COVID-19 pneumonia. Thirty-five
patients had abnormal CT findings at presentation and
only one patient had a normal chest CT. 30 cases were
detected positive by RT-PCR and 6 cases were initially
missed. Of these 6 missed cases, 3 tested positive in the
second RT-PCR test and the other 3 were positive in the
third round of RT-PCR evaluations. While the sensitivity
of CT scans atadmission was 97.2%, the sensitivity of first-
round rRT-PCR was 84.6%. In our study, the sensitivity
(92.9%) and specificity (100%) of chest tomography were
found. When the age groups were evaluated separately,
it was noted that the sensitivity of thorax tomography
decreased to 89.9% in the group under 65 years of age.
In a case of Hao Feng et al (17), a 34-year-old male
patient had a negative RT-PCR test on four consecutive
pharyngeal swabs. Chest CT showed findings consistent
with COVID-19 at admission. However, the fifth RT-
PCR test gave a positive result on the fifth day after
admission. It is difficult to distinguish COVID-19
pneumonia from other viral pneumonias by CT findings
alone; however, they highlight the usefulness of chest
CT for early detection of COVID-19 when RT-PCR
tests show negative results. These results are consistent
with our study, for early diagnosis and treatment, false
negative RT-PCR should be kept in mind in case of
clinical suspicion, and tomography should be performed
when necessary. The study of Joseph V Waller et al.(18)
emphasized that CT has limited sensitivity and lower

specificity than RT-PCR testing for COVID-19, but the
importance of Chest CT as a complementary diagnostic
tool, especially in symptomatic patients. In a case series
study by Eric D. Tenda et al (19); Strongly recommends
the use of non-contrast chest CT to diagnose COVID-19
in patients with RT-PCR negative, chest X-ray non-
diagnostic and moderate symptoms.

Chest CT showed that it has a very important tool in the
diagnosis of COVID-19 with an accuracy of 95,7%. In
addition, while chest CT results immediately, RT-PCR
results require several hours. In a study involving 53
positive patients, 37 (69,8%) reported that early diagnosis
was made with the result of thoracic CT, lung imaging
findings were detected before symptoms occurred, and
laboratory tests were concluded approximately 3 days
later (20).

This study has some limitations. First this study was
retrospective an single center. In the application,
recurrent PCR results of patients who were negative for
PCR were not expected, only PCR results at the time of
application were evaluated. But this is also the hypothesis
of this study because we advocated that simultaneous
chest CT use with PCR test to the patients is a reliable and
confirmatory approach, especially in order not to miss or
delay the diagnosis of the patients during admission.

CONCLUSION

COVID-19 pneumonia is a serious, life-threatening
condition. Rapid diagnosis and early treatment are very
important in terms of reducing mortality and morbidity.
In addition, early diagnosis is important for more
efficient use of hospital resources. It is very important
to use diagnostic methods with high sensitivity and
specificity in order to reach a rapid diagnosis. Therefore,
chest CT application may be appropriate in patients with
clinically negative COVID-19 pneumonia, chest X-ray
and RT-PCR test. Chest CT can be life-saving with early
diagnosis, especially in elderly patients. Further studies
with larger series are needed on this subject.
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ABSTRACT

Objective: We aimed to reveal possible relationships between pre-operative RDW values and clinicopathological features of

gastric cancer (GC) and to evaluate its predictive impact on progression and prognosis of GC.

Material And Method: A total of 92 patients who underwent curative surgery were retrospectively included the study. GC
patients were divided into two groups: high-RDW group (>14.5%, n=58) and low-RDW (<14.5%, n=34).

Results: The optimal pre-operative RDW cut-off value to predict mortality in GC patients was 14.5% (AUC=0.690, p=0.010).
Increased tumor size and decreased albumin and hemoglobin values were found in the high-RDW group (p=0.036, 0.003 and
<0.001, respectively). The 5-year overall survival (OS) rates were 17.6+5% in patients with high-RDW and 44.5+9% in the low-
RDW group (p<0.001). Cox regression analysis showed perineural invasion, surgical margin positivity, N3 stage, leakage and

high RDW were independent prognostic factors for mortality.

Conclusion: Our results indicate that RDW is associated with GC pathogenesis and tumor progression. Pre-operative RDW

may be a non-invasive, easily accessible and reliable indicator to predict survival in patients with GC.

Keywords: Gastric cancer, red cell distribution width, RDW, prognosis, overall survival

0z
Amag: Preoperatif RDW degerleri ile mide kanseri (MK)nin klinikopatolojik ozellikleri arasindaki olasi iliskileri ortaya
koymay1 ve MK’nin progresyonu ve prognozu tizerindeki prediktif etkisini degerlendirmeyi amagladik.

Gereg ve Yontem: Kiiratif cerrahi uygulanan toplam 92 hasta retrospektif olarak calismaya dahil edildi. MK hastalar: iki gruba
ayrildi: yiiksek RDW grubu (>%14,5, n=58) ve diisiik RDW (<%14,5, n=34).

Bulgular: MK hastalarinda mortaliteyi ngormek icin optimal preoperatif RDW esik degeri %14,5 idi (AUC=0,690, p=0,010).
Yiiksek RDW grubunda tiimér boyutunda artis, albiimin ve hemoglobin degerlerinde azalma saptandi (sirasiyla p=0,036, 0,003
ve <0,001). Yitksek RDW’li hastalarda 5 yillik genel sagkalim (OS) oranlar1 %17,6+%5 ve diisiik RDW grubunda %44,5+%9
idi (p<0,001). Cox regresyon analizi perinoral invazyon, cerrahi sinir pozitifligi, N3 evresi, sizint1 ve yiiksek RDW degerinin
mortalite i¢in bagimsiz prognostik faktorler oldugunu gosterdi.

Sonug: Sonuglarimiz, RDW’nin MK patogenezinde ve timor progresyonunda rol oynadigini gostermektedir. Preoperatif
RDW, MK’li hastalarda sagkalimi 6ngérmek icin invazif olmayan, kolay erisilebilir ve giivenilir bir gosterge olabilir.

Anahtar Kelimeler: Mide kanseri, eritrosit dagilim genisligi, RDW, prognoz, genel sagkalim
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INTRODUCTION

Gastric cancer (GC) is one of the most common
malignancies worldwide, with almost one million new
cases reported annually (1). Despite the global decline in
incidence and mortality, as well as recent improvements
in the management modalities of GC, treatment options
still not promising enough and it remains the third
leading cause of cancer-related death (2). Because GC is
either asymptomatic or presents with non-specific signs
and symptoms at early stages, most patients are usually
diagnosed at an advanced stage. Most cases have regional
or distant metastases at presentation, and overall 5-year
survival is often less than 30% after surgical intervention
with lymph node dissection and chemotherapy and
radiotherapy administration(3). Therefore, identifying
independent prognostic determinants may help predict
and improve long-term outcomes in GC patients.
Although several factors have been determined to stratify
patient survival in different cohorts of GC patients, there
is a still need for non-invasive, low-cost, and reliable
predictors to establish prognostic models (4).

Accumulating evidence indicates that both systemic and
localinflammatory responses play important roles in tumor
progression by inducing invasion, migration, angiogenesis
and metastasis, and are related with the prognosis of GC
(5). Red blood cell distribution width (RDW) is a routine
laboratory parameter and it is widely used to differentiate
anemia in clinical settings (6). Previous studies also
reported that elevated RDW value is related with systemic
inflammation, malnutrition and cancer pathophysiology
-including its development, progression and prognosis (7).
Although, the prognostic value of the pre-operative RDW
value for gastric cancer is still unclear.

The aim of this study was to evaluate the relationship
between pre-operative RDW valuesand clinicopathological
characteristics of GC and to investigate its prognostic
significance in GC patients who underwent surgical
treatment.

MATERIAL AND METHOD

The study was carried out with the permission of
Eskisehir Osmangazi University Non-interventional
Clinical Research Ethics Committee (Date: 15.06.2021,
Decision No: 03). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

This study was designed as a single center retrospective
study and was carried out from January 2011 to January
2016 in General Surgery Department of Eskisehir
Osmangazi University Hospital. A total of 92 patients (after
exclusion) who underwent curative surgical intervention
for histopathologically-diagnosed GC were included the

study. Patients were randomly selected and only those
with confirmed histopathological diagnosis, complete
demographic, clinicopathological and follow-up data, and
those in which complete blood counts had been perfromed
before surgical intervention were included in the study.
Patients with recurrent gastric cancer, synchronous or
metachronous cancer, anemia, cirrhosis, clinical sign of
infection, autoimmune diseases, hematological disorders,
those who received neoadjuvant therapy or an emergency
gastrectomy for bleeding or perforation, those using
corticosteroids in the last 6 months, and patients with
incomplete data were excluded from the study. A total of
20 patients had been excluded due to exclusion criteria.
Since the study was designed as a retrospective evaluation,
written informed consent from patients was waived.

Demographic  features and clinicopathological
characteristics, including type of surgical procedure,
the size, histology, differentiation and primary location
of tumor, Lauren classification, the number of lymph
nodes and metastatic lymph nodes, perineural invasion,
lymphovascular invasion, extracapsular invasion,
surgical margin positivity, tumor stage, the length of
hospitalization, the presence of leakage or infection,
the recurrence status, and the final status were obtained
from hospital records each patient. The tumor stage
of patients was determined in accordance with the
pathological classification criteria of the American Joint
Committee on Cancer Staging / UICC-TNM for GC (8).
Patients were divided into three main groups: diffuse,
intestinal and mixed according to Lauren classification
criteria (9). All patients were followed regularly with
clinical and radiological evaluation every 3 to 6 months.
Causes of death and recurrence status were assessed
by reviewing medical records or by direct questioning
of close relatives. The last follow-up evaluations were
performed in September 2021. Overall survival (OS)
was determined as the duration from the date of surgical
procedures to the date of death or the last follow-up.

All analyses were performed on SPSS v21 (IBM,
Armonk, NY, USA). Histograms and Q-Q plots were
used to determine whether variables were normally
distributed. Data are given as mean+tstandard deviation
or median (Ist quartile-3rd quartile) for continuous
variables according to normality of distribution, and as
frequency (percentage) for categorical variables. The best
cut-off for RDW to predict mortality was determined
by using Receiver Operating Characteristics (ROC)
curve analysis and the Youden ] statistic. Continuous
variables were analyzed with the independent samples
t-test or the Mann-Whitney U test depending on
normality of distribution. Categorical variables were
analyzed with Pearson chi-square or Fisher’s exact test.
Survival times were calculated with the Kaplan-Meier
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method. Between-group comparisons of survival times
were performed with the Log rank test. Cox regression
analysis (forward conditional method) was performed to
determine significant prognostic factors. p<0.05 values
were accepted as statistically significant results.

RESULTS

Demographic characteristics, laboratory results and
clinicopathological data of GC patients are given in Table
1. The mean age of patients was 63.9+14.1 years and most
of them were male (n:60, 65.22%). In the pathological
evaluation, gastric adenocarcinoma was diagnosed in
60 (65.22%) patients, signet ring cell adenocarcinoma in
30 (32.61%) patients, and mucinous adenocarcinoma in
2 (2.17%) patients. Surgical intervention was applied to
66 (71.74%) patients as total gastrectomy, 25 (27.17%)
patients as subtotal gastrectomy and 1 (1.09%) patient
underwent laparoscopic total gastrectomy. According to
the Lauren classification, diffuse type was present in 43
(46.74%) patients, intestinal type in 38 (41.3%) patients,
and mixed type cancer in 11 (11.96%) patients. The
tumor was located in the proximal third in 28 (30.43%)
patients, in the central third in 26 (28.26%) patients, and
in the distal third in 31 (33.7%) patients, while 7 (7.61%)
patients had linitis plastica. According to TNM stage
evaluation, 27 (29.35%) patients presented at stage 3A,
14 (15.22%) patients at stage 3B, 21 (22.83%) patients
at stage 3C, and 2 (2.17%) patients at stage 4. During
the follow-up period, recurrence was observed in 35
(38.04%) patients and 72 (78.26%) patients died. While
mean hemoglobin values were 12.02+1.98 g/dL in GC
patients, mean albumin levels were 4+0.57 g/dL. The
median RDW values were 15.1 (13.95-16.9) %.

ROC analysis indicated that the optimal pre-operative
RDW cut-off value for mortality prediction was 14.5
(AUC=0.690, p=0.010) in GC patients (Table 2, Figure
1). Therefore, GC patients were divided into two groups:
high pre-operative RDW group (>14.5, n=58) and low
pre-operative RDW (<14.5, n=34) (Table 3). Increased
tumor size and decreased albumin and hemoglobin
values were present in patients with high pre-operative
RDW (p=0.036, 0.003, <0.001, respectively). The number
of patients in the NO stage was lower in the high pre-
operative RDW group (p=0.013).

Table 2. Performance of the RDW to predict mortali

Cut-off >14.5
Sensitivity 72.22%
Specificity 70.00%
Accuracy 71.74%

PPV 89.66%

NPV 41.18%

AUC (95.0% CI) 0.690 (0.533-0.846)
p value 0.010

RDW: Red cell distribution width, PPV: Positive Predictive Value, NPV: Negative
Predictive Value, AUC: Area Under ROC Curve, CI: Confidence Intervals

Table 1. The demographic features and tumor characteristics of
patients

Age, years 63.85+14.06
Gender
Female 32 (34.78%)
Male 60 (65.22%)
Time between diagnosis and operation, days 16 (9-26)

Surgical Procedure

Subtotal 25 (27.17%)
Total 66 (71.74%)
Laparoscopic subtotal 0 (0.00%)
Laparoscopic total 1 (1.09%)
Differentiation
Poor 55 (59.78%)
Moderate 24 (26.09%)
Well 13 (14.13%)
Histology
Adenocarcinoma 60 (65.22%)
Signet ring cell adenocarcinoma 30 (32.61%)
Mucinous adenocarcinoma 2(2.17%)

Lauren classification

Intestinal 38 (41.30%)

Diffuse 43 (46.74%)

Mixed 11 (11.96%)
Location

Proximal 1/3 28 (30.43%)

Central 1/3 26 (28.26%)

Distal 1/3 31 (33.70%)
Linitis plastica 7 (7.61%)
Tumor size, mm 50 (30-80)
Number of lymph nodes 20 (13-32)
Number of metastatic lymph nodes 4(1-13.5)

Extracapsular invasion 39 (42.39%)

Lymph node dissection

D1 18 (19.57%)
D2 47 (51.09%)
Dl+ 2(2.17%)

D2+ 25 (27.17%)

Perineural invasion
Lymphovascular invasion
Surgical margin positivity

67 (72.83%)
61 (66.30%)
12 (13.04%)

T stage
Tl 12 (13.04%)
T2 5 (5.43%)
T3 36 (39.13%)
T4 39 (42.39%)
N stage
NO 21 (22.83%)
N1 16 (17.39%)
N2 24 (26.09%)
N3 31 (33.70%)
M stage
MO 90 (97.83%)
M1 2 (2.17%)
TNM stage
Stage 1A 9 (9.78%)
Stage 1B 3 (3.26%)
Stage 2A 8 (8.70%)
Stage 2B 8 (8.70%)
Stage 3A 27 (29.35%)
Stage 3B 14 (15.22%)
Stage 3C 21 (22.83%)
Stage 4 2 (2.17%)
Adjuvant chemotherapy 77 (83.70%)
Adjuvant radiotherapy 57 (61.96%)
Length of hospitalization, days 9(6-12)
Leakage 16 (17.39%)
Infection 27 (29.35%)
Recurrence 35 (38.04%)
Albumin, g/dL 4.00+0.57
Hemoglobin, g/dL 12.02+1.98

RDW, % 15.10 (13.95-16.90)
Final Status
Exitus 72 (78.26%)
Alive 20 (21.74%)

RDW: Red cell distribution width, Data are given as mean+standard deviation or
median (1st quartile-3rd quartile) for continuous variables according to normality of
distribution and as frequency (percentage)
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Table 3. Patient characteristics and clinicopathological features with regard

to RDW level

RDW
<145 (n=34) >145(@n=58) ©
Age, years 61.21£15.39 65.40+13.11 0.169
Gender 0.882
Female 11(32.35%) 21 (36.21%)
Male 23 (67.65%) 37 (63.79%)
Surgical Procedure 0.733
Subtotal 9 (26.47%) 16 (27.59%)
Total 25 (73.53%) 41 (70.69%)
Laparoscopic subtotal 0 (0.00%) 0 (0.00%)
Laparoscopic total 0 (0.00%) 1(1.72%)
Differentiation 0.735
Poor 20 (58.82%) 35 (60.34%)
Moderate 8(23.53%) 16 (27.59%)
Well 6(17.65%) 7 (12.07%)
Histology 0.454
Adenocarcinoma 24 (70.59%) 36 (62.07%)

Signet ring cell adenocarcinoma 10 (29.41%) 20 (34.48%)

Mucinous adenocarcinoma 0 (0.00%) 2 (3.45%)
Lauren classification 0.626
Intestinal 12 (35.29%) 26 (44.83%)
Diffuse 17 (50.00%) 26 (44.83%)
Mixed 5(14.71%) 6 (10.34%)

Location 0.287
Proximal 1/3 13 (38.24%) 15 (25.86%)
Central 1/3 11 (32.35%) 15 (25.86%)
Distal 1/3 9 (26.47%) 22 (37.93%)

Linitis plastica 1(2.94%) 6 (10.34%)
Tumor size, mm 35 (27+75) 60 (40+80)  0.036
Number of lymph nodes 21 (15+29) 19 (13£34) 0971
Number of metastatic lymph nodes 2.5 (0+11) 4.5 (2+17) 0.102

Extracapsular invasion 12 (35.29%) 27 (46.55%) 0.403

Lymph node dissection 0.240

D1 7 (20.59%) 11 (18.97%)

D2 21 (61.76%) 26 (44.83%)

Di+ 0 (0.00%) 2 (3.45%)

D2+ 6 (17.65%) 19 (32.76%)
Perineural invasion 22 (64.71%) 45 (77.59%) 0.272
Lymphovascular invasion 20 (58.82%) 41 (70.69%)  0.350

Surgical margin positivity 4 (11.76%) 8(13.79%)  1.000

T stage 0.688

T1 5 (14.71%) 7 (12.07%)

T2 3 (8.82%) 2 (3.45%)

T3 12 (35.29%) 24 (41.38%)

T4 14 (41.18%) 25 (43.10%)
N stage 0.013

NO 14 (41.18%) 7 (12.07%)

N1 4(11.76%) 12 (20.69%)

N2 6 (17.65%) 18 (31.03%)

N3 10 (29.41%) 21 (36.21%)
M stage 0.529

MO 34 (100.00%) 56 (96.55%)

M1 0 (0.00%) 2 (3.45%)
TNM stage 0.069

Stage 1A 5 (14.71%) 4 (6.90%)

Stage 1B 2 (5.88%) 1(1.72%)

Stage 2A 6 (17.65%) 2 (3.45%)

Stage 2B 2 (5.88%) 6 (10.34%)

Stage 3A 8(23.53%) 19 (32.76%)

Stage 3B 2 (5.88%) 12 (20.69%)

Stage 3C 9 (26.47%) 2 (20.69%)

Stage 4 0 (0.00%) 2 (3.45%)
Adjuvant chemotherapy 30 (88.24%) 47 (81.03%)  0.542
Adjuvant radiotherapy 21(61.76%) 36 (62.07%) 1.000
Length hospitalization, days 9 (7£11) 10 (6+13) 0.630
Leakage 3(8.82%) 13 (22.41%) 0.169
Infection 8(23.53%) 19 (32.76%)  0.483
Recurrence 12 (35.29%)  23(39.66%) 0.847
Albumin, g/dL 4.22+0.43 3.86+0.60 0.003
Hemoglobin, g/dL 13.16+1.69 11.35+1.83  <0.001
Final Status 0.001

Exitus 20 (58.82%) 52 (89.66%)

Alive 14 (41.18%) 6 (10.34%)

RDW: Red cell distribution width. Data are given as meantstandard deviation or
median (Ist quartile+3rd quartile) for continuous variables according to normality of
distribution and as frequency (percentage)
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Figure 1. ROC curve of the RDW to predict mortality

Five-year OS rates were examined with Kaplan-Meier
method and comparisons were performed with the Log
rank test (Table 4). Overall, 5-year OS was 27.2+4.8
%. Intestinal type GC showed significantly higher OS
rates than diffuse type GC (p=0.020). Patients with
linitis plastica demonstrated significantly lower OS
rate compared to other locations (p=0.006). Lower OS
rates were observed in GC patients with extracapsular
invasion, perineural invasion, lymphovascular invasion,
leakage, infection, and recurrence, as well as in those
with surgical margin positivity and higher RDW values
(all, p<0.05). T4 and also N3 stage showed decreased
OS rates than the other stages (all, p=<0.001). Lower
OS rates were found in stage 3&4 compared to stage
1 and 2 (p=<0.001). The OS rates were 17.6+5% in
patients with high-RDW and 44.5+9% in the low-RDW
group (p=<0.001).

We performed Cox regression analysis to determine
the best prognostic factors associated with mortality
(Table 5). We found perineural invasion, surgical
margin positivity, N3 stage, leakage and high RDW
as poor prognostic factors. Patients with perineural
invasion had 2.395-fold higher risk of death than those
without (HR: 2.395, 95% CI: 1.268-4.526, p=0.007)
(Figure 2). Patients with positive surgical margin
presented 2.220-fold higher risk of death than those
without (HR: 2.220, 95% CI: 1.040-4.740, p=0.039)
(Figure 3). Patients with N3 stage tumor showed 3.223-
fold higher risk of death than those without (HR: 3.223,
95% CI: 1.763-5.893, p<0.001) (Figure 4). Patients
with leakage demonstrated 5.112-fold higher risk of
death compared to those without leakage (HR: 5.112,
95% CI: 2.679-9.755, p<0.001) (Figure 5). Patients
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with high RDW (> 14.5) had 1.978-fold higher risk of
death than patients classified in the low RDW group
(HR: 1.978, 95% CI: 1.166-3.357, p=0.011) (Figure
6). Other variables included in the model were non-
significant, including Lauren classification (p=0.364),
location (p=0.577), extracapsular invasion (p=0.991),
lymphovascular invasion (p=0.106), T stage (p=0.165),
TNM stage (p=0.293), infection (p=0.079), recurrence
(p=0.547), time between diagnosis and surgery
(p=0.229), tumor size (p=0.248), total number of
lymph nodes (p=0.613), number of metastatic lymph
nodes (p=0.500), albumin (p=0.182) and hemoglobin
(p=0.803).
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Figure 2. Overall survival plot with regard to perineural invasion
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Figure 3. Overall survival plot with regard to surgical margin
positivity
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Figure 4. Overall survival plot with regard to N stage
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Figure 5. Overall survival plot with regard to leakage
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Figure 6. Overall survival plot with regard to RDW level

Table 5. Significant prognostic factors of the mortality, Cox regression analysis

B Coefficient Std Error P Exp(f) 95.0% CI for Exp(f)
Perineural invasion 0.873 0.325 0.007 235 1.268 4.526
Surgical margin positivity 0.798 0.387 0.039 2.220 1.040 4.740
N3 stage 1.170 0.308 <0.001 3.223 1.763 5.893
Leakage 1.632 0.330 <0.001 5.112 2.679 9.755
RDW (= 14.5%) 0.682 0.270 0.011 1.978 1.166 3.357
CI: Confidence interval, RDW: Red cell distribution width

11



Ozdemir et al. RDW and castric cancer ] Med Palliat Care 2022; 3(1): 7-15

Table 4. Survival times (months) with Kaplan Meier method and comparisons of groups with Log rank test

n Exitus Mean (95.0% CI) Median (95.0% CI) 5-years survival rate (%) p

Overall survival 92 72 40.11 (31.32+48.90) 24 (13.81+34.19) 27.2+4.8 N/A

Age 0.214
< 65 years 46 34 45.59 (32.60+58.59) 26 (19.35+32.65) 32.0£7.0
= 65 years 46 38 33.84 (23.04+44.64) 15 (7.12422.88) 22.816.5

Gender 0.367
Female 32 26 32.00 (20.65+43.34) 18 (4.92+31.08) 24.7£7.9
Male 60 46 43.04 (31.75£54.32) 25 (16.33+33.68) 28.5+6.0

Surgical Procedure 0.087
Subtotal 25 17 51.05 (34.37+67.73) 41 (9.9572.05) 41.7+10.1
Total 67 55 35.11 (25.45+44.78) 19 (8.69+29.31) 21.645.3

Differentiation 0.175
Poor 55 46 34.56 (24.29+44.84) 19 (7.70+30.31) 20.8+£5.7
Moderate 24 18 38.47 (21.57+55.37) 15 (0.00+30.36) 26.819.5
Well 13 8 54.17 (35.69+72.64) 62 (11.14+112.86) 52.7+14.1

Histology 0.145
Adenocarcinoma 60 45 40.91 (31.08+50.74) 27 (21.42+32.58) 28.8+6.1
Signet ring cell adenocarcinoma 30 25 31.25 (16.50+46.00) 9 (1.49+16.52) 18.8+7.3

Lauren classification 0.020
Intestinal 38 25 52.49 (38.62+66.35" 41 (6.33%75.67) 45.2+8.3
Diffuse 43 38 27.82 (17.49+38.15" 14 (5.01+22.99) 11.5£5.2
Mixed 11 9 39.55 (12.97+66.12* 19 (3.90+34.11) 24.2+13.8

Location 0.006
Proximal 1/3 28 24 29.44 (15.78+43.10* 22 (11.63+32.37) 10.9+6.6
Central 1/3 26 19 46.79 (30.35+63.23 27 (3.79450.21) 37.3£9.7
Distal 1/3 31 22 48.17 (32.93+£63.41* 41 (8.91+£73.09) 39.1£9.0
Linitis plastica 7 7 9.71 (5.85+13.58" 11 (0.00+26.40) 0.0£0.0

Extracapsular invasion <0.001
Absent 53 35 53.22 (41.64+64.80) 51 (26.38+75.62) 44.1+7.1
Present 39 37 19.64 (11.42+27.86) 12 (7.11+16.89) 5.1£3.5

Lymph node dissection 0.112
D1 & D1+ 20 14 51.54 (33.72+69.36) 35 (10.90+59.11) 39.4£11.1
D2 47 35 40.84 (27.75+53.93) 22 (9.67+34.33) 29.0+6.9
D2+ 25 23 28.54 (15.64+41.45) 18 (3.31+32.69) 14.4+7.3

Perineural invasion <0.001
Absent 25 13 69.19 (53.85+84.53) 67 (43.88+90.12) 60.9+10.3
Present 67 59 28.51 (19.89+37.14) 13 (9.99+16.01) 15.2+4.5

Lymphovascular invasion <0.001
Absent 31 16 68.12 (52.75+83.48) 81 (40.09+121.91) 58.249.3
Present 61 56 25.22 (17.28+33.16) 13 (9.72+16.28) 12.3+4.3

Surgical magrin <0.001
Negative 80 60 45.04 (35.39+54.7) 28 (19.40+36.60) 31.3£54
Positive 12 12 7.67 (4.41+10.92) 5 (3.3346.67) 0.0+0.0

T stage <0.001
T1 & T2 17 9 65.08 (49.01+81.16" 75 (43.65+106.35) 61.9£12.3
T3 36 28 44.54 (30.52+58.57* 27 (19.76+34.24) 31.2+8.1
T4 39 35 21.06 (12.46+29.67" 12 (5.88+18.12) 9.0+4.8

N stage <0.001
NO 21 9 72.49 (58.08+86.90 84 (69.59+98.41) 79.7+£9.1
N1 16 11 49.78 (26.50+73.06° 35 (4.931+65.07) 33.8+£12.6
N2 24 21 30.90 (17.02+44.79" 15 (1.80+28.20) 9.7+6.4
N3 31 31 15.13 (9.84+20.42¢ 9 (4.76+13.24) 3.2+3.2

TNM stage <0.001
Stage 1 12 5 77.42 (62.70+£92.14* 84 (62.79+105.21) 81.8+11.6
Stage 2 16 10 60.46 (38.64+82.28* 61 (22.11+99.89) 53.7+13.0
Stage 3 & 4 64 57 26.39 (18.00+34.78" 13 (9.52+16.48) 10.9+4.1

Adjuvant chemotherapy 0.202
Absent 15 13 27.68 (12.53+42.84) 10 (0.00£27.99) 25.0£11.6
Present 77 59 42.24 (32.43+52.06) 25 (16.46+33.54) 27.84£5.3

Adjuvant radiotherapy 0.502
Absent 35 26 41.46 (29.05+53.86) 30 (16.15+43.86) 37.1£8.5
Present 57 46 37.48 (26.54+48.42) 19 (8.43+29.57) 21.3+5.6

Leakage <0.001
Absent 76 56 46.70 (36.72£56.69) 28 (14.15+41.85) 33.11£5.6
Present 16 16 9.50 (3.35+15.65) 2 (0.00+5.92) 0.0£0.0

Infection 0.001
Absent 65 47 48.01 (37.27+58.76) 30 (15.07+44.93) 33.916.1
Present 27 25 19.32 (8.84+29.79) 10 (0.00+20.18) 11.1+6.0

Recurrence 0.011
Absent 57 38 50.24 (37.18+63.31) 30 (0.00+77.83) 43.916.7
Present 35 34 24.40 (18.53+30.27) 22 (15.05+28.95) 2.9+2.8

RDW 0.001
<14.5% 34 20 61.21 (44.65+77.77) 46 (7.54+84.46) 44.5+9.0
>14.5% 58 52 28.57 (19.7637.38) 13 (6.67+19.33) 17.645.0

CI: Confidence interval, RDW: Red cell distribution width
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DISCUSSION

This study aimed to reveal the associations between pre-
operative RDW values and clinicopathological features of
GC and to evaluate its predictive impact on progression
and prognosis of GC. We found that pre-operative RDW
was associated with tumor size, N stage, and pre-operative
albumin and hemoglobin values in patients with GC.
The cut-off value for pre-operative RDW (>14.5) could
be used to predict mortality in GC patients. We also
demonstrated that perineural invasion, surgical margin
positivity, N3 stage, leakage and high RDW value may be
used as independent prognostic indicators for OS in GC
patients.

Recent studies have drawn attention to the link between
inflammation and malignancies, and have shown that
cancer can act as a cause or consequence of chronic
inflammation. Additionally, cancer-related inflammation
plays a substantial role in tumor pathogenesis, including
GC, which involves initiation, progression, metastasis
and clinical prognosis (10). Chronic inflammation
may cause poor response to chemotherapy, resulting
in a worse prognosis for cancer patients (11). Possible
links may also exist with aberrant triggering of multiple
signaling pathways, including angiogenesis, abnormal
apoptosis, increased cytokine production, inappropriate
immune cell proliferation/differentiation, epithelial
transformation, and nutritional factors (10). Although
clinicopathological factors of GC, such as TNM stage,
lymph node metastases and lymphatic vessel invasion,
are utilized to aid patient risk classification and treatment
approaches, the complexity of the pathogenesis of
GC prompts researchers to investigate more suitable
indicators in order to assess patients’ clinical status for
prognostic and therapeutic purposes (12).

RDW is a biomarker routinely analyzed in clinical
laboratories to demonstrate heterogeneity in the size
of circulating erythrocytes, and may reflect nutritional
insufficiencies (folate, vitamin B12 or iron deficiency)
which are often detected in GC patients, and can lead
to significant decline in the emotional and physical
status of GC patients (13). Recent studies have shown
that increased RDW is related with oxidative stress
and inflammation, and correlates with overall and
disease-specific survival in diseases with progressive
features or chronic inflammation (12, 14). In addition,
RDW has received increasing attention in recent
years in terms of malignancy pathogenesis and it has
been found that elevated RDW value is related with
diagnosis and survival in many cancer types, including
esophageal, colorectal, pulmonary, hepatocellular,
prostate, and breast cancers (15). Zhou et al. (6)
reported in a meta-analysis of 13 studies involving
3509 patients with gastrointestinal cancer that patients

with elevated RDW tended to have shorter OS and
cancer-free survival compared to patients with low
RDW. They also demonstrated that increased RDW was
related with larger tumor size, deeper invasion, worse
differentiation, more advanced clinical stage and earlier
lymph node metastasis. Increased pre-operative RDW
reported in cancer patients may be due to elevated
inflammatory mechanisms induced by tumor cells and
their microenvironment (16). High levels of secreted
pro-inflammatory cytokines, such as IL-6, TNF-a and
CRP, can inhibit erythropoietic activity on bone marrow
erythrocyte stem cells and impair iron metabolism and
homeostasis, and also shorten red blood cell survival,
resulting in the release of more immature red blood
cells into peripheral blood circulation and elevation of
pre-operative RDW (17). It is also thought that RDW
regulates cancer progression by inducing the glycolytic
process of tumor cells, and that elevated RDW may be
a surrogate indicator of advanced glucose metabolism,
which is significant for the survival of GC patients (18).
RDW is also related with impaired nutritional status,
which has been reported to be associated with a lower
response to management, worse prognosis, and quality
of life in cancer patients (19).

Taking these relationships into account, we aimed
to look over the prognostic value of RDW in GC
patients. We found a significant cut-oft value for pre-
operative RDW that could identify mortality in GC
patients (>14.5). Consistent with our results, Sakin et
al. (20) demonstrated an RDW threshold of 14.1, with
61.3% sensitivity and 64% specificity in predicting
the presence of GC in a large study including 330 GC
patients and 330 healthy controls. Shota et al. (21)
reported in 221 GC patients who underwent curative
surgery that the optimal cut-off value for RDW was
14.85 pre-operatively and 14.05 post-operatively. Our
result indicates that pre-operative RDW could be used
as an indicator for predicting mortality in patients
with GC. We then divided GC patients into two groups
according to the cut-off value for RDW. We found that
pre-operative RDW was associated with tumor size,
lymph node stage as well as pre-operative albumin and
hemoglobin. Similarly, Hirahara etal. (22) demonstrated
a positive relationship between RDW and tumor size,
lymph node metastasis, pathological stage, serum
albumin and CRP levels in 366 GC patients. Yazici and
colleagues (23) revealed that RDW is correlated with
preoperative hemoglobin, tumor stage, tumor diameter
and metastatic lymph nodes. Yuksel et al. (14) showed
in 411 operated GC patients that elevated pre-operative
RDW was present in patients with advanced TNM stage,
advanced T stage, node positivity, hypoalbuminemia,
more metastatic lymph nodes and increased age. Cheng
et al. (12) reported that a higher RDW was related with
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advanced age, deeper tumor infiltration, larger tumor
size and lymph node metastasis. Our results suggest
that RDW is involved in GC pathogenesis and tumor
progression. We support the idea that increased RDW
reflects tumor-associated systemic inflammation and
impaired nutritional status.

In the present study, we found that high preoperative
RDW, presence of extracapsular invasion, perineural
invasion, lymphovascular invasion, leakage, infection
and recurrence, T4 or N3 stage, linitis plastica,
intestinal type GC, and surgical margin positivity
were associated with worse OS in patients with GC.
The OS rates were 17.6+5% in high-RDW patients
and 44.5£9% in the low-RDW group. Similar to our
result, Sakin et al. (20) found the 5-year OS rate was
57.7% in GC patients with high RDW and 74.4% low-
RDW group, with an RDW value of >15.5 associated
with 5.7-fold greater risk for recurrence. Shota et
al. (21) demonstrated that 5 years OS rates differed
significantly in the GC group with high RDW (>14.85
for RDW) (52.4%) compared to the low-RDW group
(<14.85) (78%). In addition, after adjusting for other
confounding factors, we performed Cox regression
analysis to determine prognostic variables associated
with mortality. We demonstrated that a high RDW
value, perineural invasion, surgical margin positivity,
N3 stage, and the presence of leakage were independent
prognostic factors for mortality in GC patients who
underwent surgical resection. These factors were
significantly associated with postoperative mortality
and disease prognosis. This was consistent with the
literature (12, 20, 21). Our results indicate that RDW
was a powerful prognostic factor that could be used to
classify patients with high mortality risk.

Several limitations should be acknowledged. First, our
study was a retrospective, single-center study including
few patients, which may have led to various types of bias.
Secondly, we could not identify those who died from
non-GC causes due to long follow-up and data loss,
leading to lack of disease-specific analyses.

CONCLUSION

Our results indicate that RDW is associated with GC
pathogenesis and tumor progression. The pre-operative
RDW cut-off value of 14.5 could be used to predict
mortality in GC patients. A high RDW value, perineural
invasion, surgical margin positivity, N3 stage, and
the presence of leakage may be used as independent
prognostic indicators of OS in GC patients. The fact that
RDW measurement is non-invasive, easily accessible and
fast will provide convenience to physicians in predicting
GC patients at high risk for mortality..
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ABSTRACT

Aim: The aim of the present study is to investigate the impact of F-18 FDG PET/CT in the restaging of colorectal cancer in patients with
suspected recurrence. Thus, PET/CT findings were compared with that of CT. In addition, the correlation between serum CEA levels and
PET/CT and CT findings was investigated. Furthermore, the role of PET/CT in treatment response among patients who were treated after
restaging was assessed.

Material and Method: In this retrospective study, a total of 102 patients operated for colorectal cancer (63 female, 39 male, mean age
65.81+4.63 years) were investigated. F-18 FDG PET/CT scans were acquired in all patients. The findings of PET/CT were compared with that
of concurrent CT, and also with CEA levels.

Results: In the study, the success rates of PET/CT and CT in detecting pathologic lesions in colorectal cancer cases with suspected recurrence
were 98% and 64.7%, respectively. In 34 cases, pathologic lesions were detected with PET/CT, while CT showed no recurrence. The lesions of
68 cases out of 70 with high CEA levels were localized by means of PET/CT, whereas pathology was observed by CT in only 45 cases. Thus,
PET/CT was considered more successful than CT in detecting recurrence. In the liver where lesion was localized the most, the sensitivity and
specificity of PET/CT were 88% and 92%, respectively, while the sensitivity and specificity of CT were 80% and 76%, respectively.

Conclusion: In the light of findings, our study suggested PET/CT as a valuable imaging tool for restaging and treatment response assessment
in colorectal cancer cases with suspected recurrence.

Keywords: Colorectal cancer, F-18 FDG PET/CT, CT, restaging

0z

Giris: Bu ¢aligmada, kolorektal kanserli hastalarda, uygulanan cerrahi, kemoterapi, radyoterapi sonrasi takip déneminde hastaligin niikstinii
distindirir belirti ve bulgu varliginda niiksii dogrulamak ve hastaligin yayilim bolgelerini saptamak i¢in yapilan yeniden evrelemede F-18
FDG PET/BT nin 6neminin saptanmasi amaglanmustir. Bunun i¢in PET/BT gortntiileri, BT goriintiileri ile karsilagtirilmis ve serum CEA
diizeyi ile goriintiileme yontemlerinin uyumu incelenmistir. Ayrica, yeniden evrelemede patolojik bulgu saptanan hastalarda uygulanan
tedavi sonrasi tedaviye cevabin belirlenmesinde PET/BT nin rolii de arastirilmistir.

Gereg ve Yontem: Retrospektif olarak yapilan bu ¢aligmaya, 102 hasta dahil edilmistir. Téiim hastalara yeniden evrelendirme amaciyla F-18
FDG ile PET/BT goriintiillemesi yapilmis olup PET/BT sonuglari, es zamanl olarak yapilan BT, serum CEA diizeyi ve klinik, eger varsa
histopatolojik incelemenin sonuglari ile karsilastiriimistir.

Bulgular: Calismada, niiks siiphesi olan kolorektal kanserli olgularda, PET/BT nin patoloji saptama orani %98, BT nin ise %64,7 olarak
hesaplanmustir. BT'de patoloji izlenmeyen 34 hastada PET/BT ile patolojik lezyonlarin gériintiilenebildigi, serum CEA diizeyi normal olan
70 hastanin 68’inde PET/BT ile, 45’inde ise BT ile patolojik lezyonun lokalize edildigi gérilmistiir. Yapilan degerlendirmede, niiks hastaligin
saptanmasinda PET/BT nin BT'den daha basarili oldugu sonucuna ulasiimistir.

Sonug: Bu bilgiler 1s181nda, takip déneminde niiks siiphesi olan kolorektal kanserli olgularin yeniden evrelemesinde ve sonrasinda yapilan
tedavinin etkinliginin degerlendirilmesinde F-18 PET/BT nin yararl oldugu sonucuna ulagilmistir.

Anahtar Kelimeler: Kolorektal kanser, PET/BT, BT, yeniden evreleme
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INTRODUCTION

Colon and rectum cancers classified as colorectal
cancers are substantial health problems, mostly seen in
developed countries, which result in severe morbidity
and mortality. In general, colorectal cancer is diagnosed
between 50-75 years of age, and aging is a major risk
for the disease. Lymphatic dissemination is the most
common way of metastatic spread and the most
common sites of metastasis are the liver (60%), the lung
(50%), the bone (15%), and the peritoneum (15%) (1-
3).

The treatment of colorectal cancer depends on tumor
location and size, and the overall health condition
of the patient. The standard treatments are surgery,
chemotherapy, and radiotherapy. Recurrence in
colorectal cancer occurs in the first 4 years after surgery,
generally with liver occupancy (4-10). In case of the
presence of pathological focus or signs and symptoms for
suspected recurrence, restaging is important in order to
decide on the treatment plan and to determine the extent
of the disease (3-7).

PET/CT is a widely preferred hybrid imaging modality
for restaging in oncological patients. The superiority of
PET/CT over other imaging modalities lies in its ability
to spot metabolic/functional changes at early stages in
the absence of morphological changes. Early detection of
tumors with PET/CT scan leads to early treatment and
prolonged survival (8-14).

F-18 FDG PET/CT is commonly used for staging,
restaging, treatment response assessment, radiotherapy
planning, and chemosensitivity assessment in many
types of cancer (14-19).

The present study aims to investigate the impact of F-18
FDG PET/CT in the restaging of colorectal cancer in
patients with suspected recurrence, as well as determining
the extent of the disease.

MATERIAL AND METHOD

Patients

A total of 102 patients with colorectal cancer who were
referred to Baskent University Adana Research Hospital
Nuclear Medicine Department between January 2007
and December 2011 for restaging PET/CT scan due to
suspected recurrence were included in the study. Data
were retrospectively collected from the medical records
of these patients.

PET/CT results were compared with that of CT,
which is also widely used in the diagnosis, and follow-
up evaluation of oncologic patients. The correlation
between serum CEA levels and the imaging modalities
was also investigated. The results were confirmed with

histopathological data where available (n=30), or,
alternatively, with clinical follow-up.

In the presence of pathological evidence on the restaging
imaging, the importance of PET/CT in treatment
response was assessed. Changes in the SUV levels of
lesions were also noted in this regard.

Due to the regulations and the requriements which are
subject to our study at the date of appication did not
enforce seperate ethical approval for retrospective studies.
Our study was approved by Baskent University Medicine
and Health Sciences Research Board of the institution
within these circumstances that are explanied above (Date:
02.08.2011, Decision No: KA11/166). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

PET/CT Imaging

Blood glucose levels were checked before the procedure.
Patients whose blood glucose levels less than 200 mg/d]l
wereadministered 9-15mCiF-18 FDGvia theintravenous
route. Then, the patients rested for approximately an hour
in a calm environment without speaking or chewing
anything until the imaging procedure.

The scanner used in the study was GE Discovery STE 8
Slice PET/CT (General Electric Company, Milwaukee,
Wisconsin, USA) with retractable septa and a 17 cm field-
of-view (FOV). Trans-axial resolution was 5.47 mm in
2D mode and 6 mm in 3D mode. Imaging was performed
while patients were in the supine position with their arms
up or next to the body and asked to breathe normally.
After topographic CT imaging, vertex-to-upper-thigh
CT images were acquired with 80mA chamber current
and 140kV chamber voltage at 0.8-second rotation speed.
Immediately following CT imaging, PET imaging was
performed for 3-4 minutes per bed position. Scatter and
attenuation correction of both CT and PET images were
done. Maximum Intensity Projection (MIP), and PET,
CT, and PET/CT fusion images were acquired.

F-18 FDG PET/CT images were examined in the light
of diagnosis, administered treatment history, results
and other imaging scans where available, and laboratory
findings. In addition, the presence of focal lesion with
increased FDG uptake, and the size and presence of a CT
counterpart of the lesion were investigated. Lesions were
examined for malignancy by considering physiological
uptakes, typical presentation characteristics of benign
formations, and fusion images. In the semi-quantitative
assessment of lesions, the standard uptake value (SUV)
of FDG was used.

Statistical Analysis

Statistical analysis was performed with SPSS version 15.0
(Statistical Package for Social Sciences, IBM Company).
Descriptive statistics were used. Chi-squared and
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Fischer’s exact tests were conducted for comparisons
between groups. The results were presented in 2 by 2
tables. P < 0.05 was considered as statistically significant.

A total of 102 patients with colorectal cancer were
included in the study; 39 (38.2%) were male and 63
(61.8%) were female. The mean age of the patients
was 65.81+4.63 years. All patients had undergone
surgery following the diagnosis, and staging steps and
chemotherapy was administered. The follow-up time
was 11 to 50 months. During the follow-up period, all
patients underwent restaging in order to determine the
dissemination of the disease, as there were signs and
symptoms suggesting recurrence. The time to recurrence
was 6 months to 2 years. For restaging, all 102 patients
underwent PET/CT, and 101 had a CT scan.

PET/CT and CT Results and Restaging

The pathologic lesion detection rate of PET/CT for
restaging purposes was determined as 98%. Upon the
examination of results, activity uptake was found in the
liver (n=45), lung (n=41), pelvic lymph nodes (n=27),
rectosigmoidal lymph nodes (n=25), surgical site (n=23),
mediastinum (n=21),abdomen (n=19), mesentericlymph
nodes (n=13), head and neck (n=11), reptoperitoneal
lymph nodes (n=11), bone (n=9), supraclavicular lymph
nodes (n=7), suprarenal gland (n=4), kidney (n=2), para-
aortic lymph nodes (n=2), gastric lymph nodes (n=2),
hilus (n=1), anal area (n=1) and peritoneum (n=1).
Localization of pathology detected sites with PET/CT
and avarage SUV values are repsented in Table 1. PET/
CT and CT agreement for lung, liver and surgery area are
presented in Table 2.

Table 1. Localization of pathology detected sites with PET/CT and
average SUV values

Localization PET/CT (n=102) SUV* (avr+SD)
Mediastinum 20.6% (n=21) 3.71+2.51
Hilus 1% (n=1) 5
Lung 40.2% (n=41) 6.96+3.56
Liver 44.1% (n=45) 9.80+7.29
Gastric LNT 2% (n=2) 9.50+3.54
Retroperitoneal LN} 10.8% (n=11) 5.91+4.25
Pelvic LNt 26.5% (n=27) 6.33+3.83
Mesenterik LN 12.7% (n=13) 4.77+2.95
Bone 8.8% (n=9) 6.33+6.23
Abdomen 18.6% (n=19) 5.47+3.96
Head&Neck 10.8% (n=11) 4.73+3.49
Supraclaviculer LNt 6.9% (n=7) 5.7+3.05
Kidney 2% (n=2) 7.07+5
Paraaortic LNt 2% (n=2) 5.50+3.54
Anal canal 1% (n=1) 11
Rektosigmoid 24.5% (n=25) 16.12+8.31
Peritonitis carsinomotoza 1% (n=1) 22
Surrenal gland 3.9% (n=4) 3.75+2.87
Surgery area 22.5% (n=23) 12.48+5.01
* Standart uptake value; + Lymph node
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Table 2. Agreement of PET/CT and CT on detection of pathology

a) Lung
CT
PET/CT Normal Pathologic
Normal 59.8% (n=61) 0.0% (n=0)
Pathologic 33.3% (n=34) 6.9% (n=7)
Total 93.1% (n=95) 6.9% (n=7)
x2=11.2, p=0.001*, T Fischer’s exact test value.
b) Liver
CT
PET/CT Normal Pathologic
Normal 53.9% (n=55) 2.0% (n=2)
Pathologic 14.7% (n=15) 29.4% (n=30)

Total 68.6% (n=70)
X2=46.6, p<0.0017, t Fischer’s exact test value.

¢) Surgery area

31.4% (n=32)

CT
PET/CT Normal Pathologic
Normal 75.5% (n=77) 2.0% (n=2)
Pathologic 14.4% (n=13) 9.8% (n=10)

Total 88.2% (n=90)
x2=28.8, p<0.001+, T Fischer’s exact test value.

11.8% (n=12)

Relationship between serum CEA levels and imaging
modalities

Serum CEA levels were examined in 97 of the 102
patients and were found elevated in 27 (11.3-945 ng/ml)
and normal in 70. Pathologic lesion was detected with
PET/CT in 68 of the 70 patients with normal CEA levels.
PET/CT results were normal in the remaining 2 patients.

CT was evaluated as ‘pathologic’ in 16 of the 27 patients
with elevated CEA levels. Pathologic lesion was detected
with CT in 45 of the 70 patients with normal CEA levels,
and no lesion was detected in 20 patients.

Detection of Liver Metastasis of Colorectal Cancer
with PET/CT and CT

The investigation included 30 patients whose liver
biopsy, CT, and PET/CT data were available. For PET/
CT, the sensitivity and specificity for the detection of liver
metastasis were 88% and 92%, respectively. For CT, the
sensitivity and specificity were 80% and 76%, respectively.

Assessment of Treatment Response after Restaging
with PET/CT

An assessment of the treatment choice after restaging
with PET/CT revealed that all patients were administered
chemotherapy with a mean of 6.34+2.95 cycles. The rate
of the patients who underwent radiotherapy was 16.7%,
radiofrequency ablation 2.9%, and surgery 45.1%.

According to the SUV wvalues, 95% of the patients
partially responded to treatment, while 3.9% completely
responded. The remaining 1.1% failed to respond.

Evaluation of PET/CT images after treatment revealed
the responsive regions as mediastinum, lung, liver,
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retroperitoneal lymph node, pelvic lymph node, bone,
abdomen, head and neck, supraclavicular lymph node,
kidney, para-aortic lymph node, anal area, rectosigmoid,
and surgical site. Assessment of treatment response for
lung, liver and surgery area are presented in Table 3.

Table 3. Treatment response assessment with FDG PET/CT

a) Lung
Post-treatment FDG PET/CT
Pre-treatment FDG PET/CT Normal Pathologic
Normal 52.9% (n=54) 6.9% (n=7)
Patolojik 18.6% (n=19) 21.6% (n=22)
Total 71.6% (n=73) 28.4% (n=29)
X2=21.4, p<0.0017, T Fischer’s exact test value.
b) Liver
Post-treatment FDG PET/CT
Pre-treatment FDG PET/CT Normal Pathologic
Normal 49.0% (n=50) 6.9% (n=7)
Patolojik 16.7% (n=7) 27.5% (n=28)
Total 65.7% (n=67) 34.3% (n=35)

X2=27.8, p<0.0017, T Fischer’s exact test value.
c) Surgery area

Post-treatment FDG PET/CT

Pre-treatment FDG PET/CT Normal Pathologic
Normal 74.5% (n=76) 2.9% (n=3)
Patolojik 13.7% (n=14) 8.8% (n=9)

Total 88.2% (n=90) 11.2% (n=12)

X2=21.4, p<0.0011, T Fischer’s exact test value.

DISCUSSION

Colorectal cancer is the most common type of
gastrointestinal cancer. It is a significant cause of
mortality and morbidity around the world, with more
than 1 million people estimated to develop the disease
per year (1-5). In Turkey, colorectal cancer ranks third
after lung and breast cancers, and the incidence of the
disease is 7.7% with a distribution of 59% male patients
and 41% female. In the present study with a population
of 102 patients, 38.2% were male and 61.8% were female.

Recurrence after treatment is common in colorectal
cancer (15-19). In a study by Willkomm et al. (26),
recurrence was reported to be seen within 3 years after
primary tumor resection. Another study by Farrokh
indicated the time to recurrence to be within the first
2 years after initial treatment (16). In the present study;,
the follow-up time was 11 to 50 months and the time to
recurrence was 6 to 24 months.

Conventional imaging modalities such as USG, MRI, and
CT are routinely used for determining the dissemination
of disease and restaging when there are suspicious
signs and symptoms suggesting recurrence in patients
with colorectal cancer. Because these modalities have
limitations in differentiating between inflammation/
scar tissue occurring after surgery/radiotherapy and

recurrence or metastasis, they are considered to have
low sensitivity for restaging. CT also has limitations in
detecting liver lesions, small-sized metastatic lymph
nodes, and small-sized peritoneal malignancy (3-9).

F-18 FDG PET/CT is commonly used for diagnosis,
staging, treatment response assessment, radiotherapy
planning, and chemosensitivity assessment in many
types of cancer (21-23). Higher glucose metabolism in
cancer cells compared to normal cells results in increased
FDG uptake, and, thus, tumor localization can easily be
achieved. The superiority of PET/CT over other imaging
modalities lies in its ability to demonstrate metabolic/
functional changes at early stages in the absence of
morphological change. Early detection of tumors with
PET/CT imaging leads to early treatment and improved
morbidity (20-23).

In a retrospective study of 50 patients by Metser et al. (17),
FDG PET/CT and CT were compared with regard to the
restaging of colorectal cancer. Based on the analysis of
tumor presence, the sensitivity and specificity of PET/CT
were reported as 98.1% and 75%, respectively, whereas
those of CT were 66.7% and 62.5%, respectively. In the
present study, recurrence at the pre-sacral area, lymph
node <lcm, and liver metastasis around radiofrequency
ablation focus were correctly identified with PET/CT,
while missed by CT. In a study by Huebner et al. (23),
the sensitivity and specificity of PET/CT for restaging
was reported as 97% and 76%, respectively. In another
study by Czerni et al. (2), the sensitivity of PET/CT for
restaging was indicated as 88% . In the present study, the
calculations of sensitivity and specificity of PET/CT and
CT for restaging were not performed due to the lack of
histopathology data for all patients. The pathologic lesion
detection rates of PET/CT and CT for restaging purposes
were determined as 98% and %64.7, respectively. In line
with previous studies, our investigation corroborated the
superiority of PET/CT in detecting tumor recurrence.

It is known that the most common site of metastasis for
colorectal cancer is the liver. Synchronous liver metastasis
rate during primary tumor resection is 10-25%. Liver
metastasis rate within 2 years following tumor resection
without synchronous metastasis was reported to be 20-
50% (20,21). In our investigation, liver pathology was
present in 44%, which was similar to previous studies. In
a study by Wiering et al. (3), the sensitivity and specificity
of PET/CT in detecting liver metastasis were 79.9% and
92.3%, respectively, whereas those of CT were 82.7%
and 84.1%, respectively. In another study by Schlag
et al. (17), the sensitivity and specificity of FDG PET/
CT in detecting liver metastasis were 91% and 100%,
respectively, whereas those of CT were 74% and 85%,
respectively. The study of Niekel et al. (27) reports both
parameters as 97% for PET/CT, 88% and 93% for MRI,

19



Cinar et al. F-18 FDG PET in colorectal cancer restaging

] Med Palliat Care 2022; 3(1): 16-21

respectively, and 84% and 95% for CT, respectively. In the
present study, the sensitivity and specificity of PET/CT in
detecting liver metastasis of colorectal cancer was 88%
and 92%, respectively, whereas that of CT were 80% and
76%, respectively. These figures were in line with previous
studies indicating a higher sensitivity and specificity for
PET/CT.

The lung is the site where PET/CT is the most effective in
detecting extra-hepatic metastases of colorectal cancer.
Recent studies have shown that PET/CT can detect all
lesions in the lung while CT can only detect 20%. The
sensitivity of CT in detecting para-aortic and portal lymph
node metastasis is 46% while that of PET/CT is 77%. The
reliability of CT and PET/CT is much lower for bone and
peritoneal metastasis, and laparoscopy is the best option
to assess peritoneal metastasis before laparotomy (18,19-
21). In many cases, local recurrence at the primary site
of colorectal cancer cannot be identified due to the prior
surgery and, sometimes, postoperative changes. Studies
have shown that PET/CT is 93% successful in detecting
the local recurrence of colorectal cancer, while CT is 50%.
PET/CT’s limitation lies in not differentiating increased
FDG uptake due to chronic infection and tumors.

In the present study, a localization-based comparison of
PET/CT and CT revealed that PET/CT is significantly
superior to CT in detecting lesions in the mediastinum,
lung, rectosigmoid, peritoneum, suprarenal gland, and
the surgical site. PET/CT is important in the detection
of small lymph nodules, early osseous deposits and
inflammatory changes due to treatment. But, PET/CT
has imitations on detecting subcentimetric hepatic and
lung nodules (28).

Elevated serum CEA levels are observed in approximately
two-thirds of the patients with colorectal cancer,
meaning that it is the earliest sign to suggest the disease
or its recurrence among other diagnostic symptoms.
The sensitivity of CEA in detecting recurrence is 70-
80%, but lesion-based examination has revealed that
CEA has lower accuracy in detecting local recurrences
and lung metastases. Conventional imaging modalities
such as CT and MRI can localize recurrence 3-9 months
after the increase in CEA levels (10,29-32). With its
functional imaging capabilities, FDG PET/CT is more
sensitive compared to other modalities when CEA levels
are increased. FDG PET/CT has 65-75% diagnostic
accuracy in cases suggesting recurrence with elevated
CEA levels despite negative results with conventional
imaging (32). Recent studies have reported its positive
predictive value as 89-95% and negative predictive value
as 85-100% in patients with high CEA levels (10). In
any case, PET/CT is recommended as a more accurate
diagnostic tool in patients with normal CEA levels. In
a retrospective study, Sarikaya et al. (11) examined the
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PET findings of colorectal patients with normal CEA
levels and reported a positive predictive value of 88.8%
for PET/CT, particularly in liver metastasis. In the
present study, serum CEA levels data of 92 among the
102 total patients were available, and 70 (72.2%) of these
were within the normal range whereas 27 (27.8%) were
elevated. Pathologic lesion was detected via PET/CT in
68 of the 70 patients with normal CEA levels, suggesting
that PET/CT is superior in detecting colorectal cancer or
its recurrence, which was in line with previous studies.
The comparison of CEA levels and CT results in the
present study showed that CT detected pathology in 25 of
the 70 patients with normal CEA levels, and in 16 of the
27 patients with elevated CEA levels. Our investigation
yielded no significant difference between CT and serum
CEA with regard to detecting recurrence.

Anatomic imaging modalities such as CT and MRI often
fail to assess treatment response after restaging due
to conditions such as treatment-induced necrosis and
inflammation. FDG PET/CT is successful in this regard.
However, the accuracy of PET/CT imaging depends on
allowing sufficient time for the disappearance of benign
metabolic activity, which can develop after treatment.
The longer the time allowed prior to the imaging, the
specificity of FDG PET/CT is higher.

Our study suggested FDG PET/CT is considered a
more accurate diagnostic tool compared to other
imaging modalities for restaging and treatment response
assessment in cases of colorectal cancer with suspected
recurrence on follow-up after treatment.
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ABSTRACT

Aim: Positive results have been reported regarding the early use of favipiravir,a RNA-dependent RNA polymerase inhibitor,in the COVID-19
pandemic. In our study, we aimed to understand the potential role of favipiravir in controlling COVID-19 pneumonia and sepsis by
comparing the early use of favipiravir with the late using.

Material and Method: Treatments are carried out in line with the guidelines constantly updated by the Ministry of Health in Turkey.
Following the guide published on April 14,2020,we examined 18 patients who received favipiravir as the last treatment option in the late
period and 17 patients who received favipiravir in the early period in two different groups.We recorded the demographic characteristics,co
morbidities, APACHE-II scores,consecutive SOFA scores and mortality status of the patients in both groups.

Results: The difference between groups in terms of gender and age was not statistically significant.The difference between groups in terms of
APACHE-II score was statistically significant.(p=0.018)The late group also had higher APACHE-II scores.The difference between groups in
terms of exitus was not statistically significant but lower in the group using favipiravir early.

Conclusion: In studies with a limited number of patients, favipiravir has been shown to have a significant advantage over lopinavir/ritonavir
in viral clearance as well as a significant reduction in viral load when used in the early period.Similarly,in our study,patients who used
favipiravir in the late period came to us more seriously and the mortality rate was higher. We think that favipiravir had a significant effect
even in studies with a small number of patients, and larger studies are needed in this area.

Keywords: COVID-19, favipiravir, pneumonia

0z
Amag: COVID-19 pandemisinde RNA bagiml bir RNA polimeraz inhibitorii olan favipiravirin erken kullanimina iliskin olumlu sonuglar

bildirilmistir. Caliymamizda favipiravirin erken kullanimi ile ge¢ kullanimi kargilagtirarak COVID-19 pnomonisi ve sepsis kontroliinde
favipiravirin potansiyel roliinii anlamay1 amagladik.

Gereg ve Yontem: Tiirkiyede Saglik Bakanlig: tarafindan siirekli giincellenen kilavuzlar dogrultusunda tedaviler yiiriitiilmektedir.14 Nisan
2020 tarihinde yayinlanan rehberin ardindan ge¢ dénemde son tedavi secenegi olarak favipiravir almis 18 hastay1 ve erken dénemde almig
olan 17 hastayz iki farkli grupta inceledik. Her iki gruptaki hastalarin demografik 6zellikleri, komorbiditeleri, APACHE-II skorlari, ardigik
SOFA skorlar1 ve mortalite durumlar: kaydedildi.

Bulgular: Gruplar arasi cinsiyet ve yas farki istatistiksel olarak anlamli degildi. Gruplar aras1 APACHE-II puani agisindan fark istatistiksel
olarak anlamliydi (p=0.018). Ge¢ donemde kullanan grubun APACHE-II puanlari daha yiiksekti. Gruplar arasinda mortalite orani favipiraviri
erken kullanan grupta istatistiksel olarak anlamli olmasa da numerik olarak daha diistiktii.

Sonug¢: Sinirli sayida hasta ile yapilan ¢aligmalarda, favipiravirin erken dénemde kullanildiginda viral klirenste lopinavir/ritonavire gore
belirgin bir avantaj sagladig: ve viral yiikte 6nemli bir azalma sagladig1 gosterilmistir. Favipiraviri ge¢ donemde kullanan grup bize daha ciddi
geldi ve mortalite orani daha ytiksekti. Favipiravir az hasta sayili calismalarda bile anlaml bir etki yaptig1 ve bu konuda yapilacak daha biiyiik
¢alismalara ihtiya¢ oldugunu distiniiyoruz.
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INTRODUCTION

The coronavirus infection that started in Wuhan, China
at the end of 2019 quickly surrounded the world and was
declared as a pandemic by the World Health Organization
(WHO) as of March 12, 2020 (1,2).

There is no specific drug that has a specially developed
license against COVID-19. Testing available drugs
provided an emergency treatment opportunity in the
pandemic.Treatment options are very limited all over the
world; Different combinations of 7 drugs thought to be
effective have been genereally tried. (hydroxychloroquine,
lopinavir/ritonavir, ~darunavir/ritonavir, oseltamivir,
remdesivir, favipiravir) (1,3).

Favipiravir is a purine analog that inhibits RNA-
dependent RNA polymerase (RdRP), which is required
for viral replication in human cells. The drug is converted
intracellularly into its active phosphorylated form and
recognized as a substrate by the viral RARP. When this
enzyme which is necessary for the replication of viruses,
is inhibited, a decrease in viral load occurs (4,5).

Tanaka et al. (6) demonstrated the beneficial effects of
favipiravir use such as decrease in pulmonary viral load
and decrease in tumor necrotizing factor (TNF) alpha
levels in their study on influenza infections.

In a metanalysis investigating the side effects and safety
profile of favipiravir, it was emphasized thatithasa positive
safety profile, it is well tolerated especially in short-term
use, large-scale studies are needed to determine its long-
term effects (7). It is necessary to be careful in terms
of teratogenicity potential and hyperuricemia and QTc
prolongation (8,9).

There are studies showing that the use of favipiravir as the
first option in the early period in COVID-19 pneumonia
is more effective in reducing the severity of sepsis and its
response in late use is not effective (10).

In our study, we aimed to understand the potential role of
favipiravir in the control of COVID-19 pneumonia and
sepsis by comparing early and late period using

MATERIAL AND METHOD

The study was carried out with the permission of
Eskisehir Osmangazi University Faculty of Medicine
Non-Interventional Clinical Researchs Ethics Committee
(Date: 14.07.2020, Decision No: 26). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Following the approval of the ethics committee and
the Ministry of Health commission, polymerase chain
reaction (PCR) positive COVID-19 pneumosepsis patients
who were followed and treated in the Anesthesiology and

Reanimation Intensive Care Unit during the pandemic
period between 11.03.2020-01.06.2020 were included in
the study. The patients in Turkey were treated in algorithms
prepared by the ministry of health and continuously
updated (11). In the first scientific committee guidelines,
favipiravir is recommended for use in the relatively late
period (as an alternative to lopinavir / ritanavir therapy)
only in patients with severe pneumonia who do not
respond to initial treatment regimens (hydroxychloroquine
+ oseltamivir + azithromycin (according to physician
judgment)); It was included in the guide dated April 14,
2020 as the first treatment option in the early period in
pneumonia cases. Patients before 14 April were included
in the favipiravir-late group and after 14 April patients
were included in the favipiravir-early group. In both
groups, patients’ ages, demographic data, comorbidities,
acute physiology and chronic health evaluation-II
(APACHE-II) scores, outpatient or hospital admission
status, starting days of favipiravir treatment, number of
days they received favipiravir treatment, adverse eftects of
favipiravir,discharge and mortality status were recorded.
The consecutive sequential organ failure assessment
(SOFA) scores of all patients were recorded and the effect
of favipiravir on the treatment process and the severity of
sepsis was evaluated. Patients with no consecutive SOFA
scores were excluded from the study. Of the 52 patients
who came with the suspicion of respiratory distress and
coronavirus pneumonia, 17 patients with negative PCR
tests were excluded, and the data of 35 patients in total
were analyzed.

Statistical Analysis

Continuous variables are given by using; Mean, Standard
deviation, Median, Minimum and Maximum values and
categorical variables are shown by giving numbers and
percentages. In the comparison of continuous varibles
in 2 groups, Mann-Whitney-U test was used for non-
normal distribution. Wilcoxon test was used to compare
the values measured at 3 different times in the groups.
Group comparisons of categorical variables were analyzed
using crosstabs statistics (Chi-square tests: Pearson Chi-
square. The values of the continuous variables measured
at 3 different times were analyzed by General Linear
Model in 2 groups. The statistical significance level was
taken as p <0.05.

RESULTS

Data of a total of 35 patients were analyzed, with data of
18 patients as late group and 17 patients as early group.
The difference between groups in terms of gender and
age was not statistically significant. The mean age was
74.14+12.55 (p=0.577). The difference between groups
in terms of APACHE-II score was statistically significant.
(p=0.018) The late group also had higher APACHE-II
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scores. Only the difference between the groups in terms of
hypertension was statistically significant and in the early
group was seen at a higher rate (p<0.05). The difference
between groups in terms of malignancy and DM was not
statistically significant (Table 1). The difference between
groups in terms of exitus was not statistically significant
but lower in the group using favipiravir early (Table 2).
Consecutive SOFA scores between favipiravir groups
were not found to be statistically significant (Table 3).
The most common adverse effect was hyperuricemia
with 17 patients (%48.5).

Table 1 . Demographic characteristics of COVID-19 patients

Patients, Favipiravir Favipiravir p
no. (%)All late group early value
(35) (n=18) group(n=17)

Age, mean+SD,y 74.14+12.55 76.50+13.40 72.00+9.70 0.577

Gender 0.600
Male 19 9 10
Female 16 9 7
Coexisting disorders
Hypertension 23 9 14 0.044
Diabetes Mellitus 13 6 7 0.631
Malignancy 19 10 9 0.877
APACHE II 18.91+£8.15  22.0+7.40 12.00+£8.10  0.018
Patients, Favipiravir = Favipiravir
no. (%) late group early 3
All (35) (n=18) group(n=17) value
Mortality status - - 0.053*
Ex 24 15 9 -
Discharge 11 3 8 -

* Pearson Chi-square test.

Table 3 . Before and after threatment SOFA scores of the patients

Favipiravir late Favipiravir early

group (n=18) group (n=17)
SOFA-1 6.00+2.97 5.00+2.29
SOFA-2 6.50+2.76 4.00+2.81
SOFA-3 7.50£3.50 7.00+3.50
Paired comparisons for SOFA scores in Favipiravir groups*

zZ P V4 P
SOFA-2 vs SOFA-1 -1.038 0.299 -0.408 0.684
SOFA-3 vs SOFA-1 -2.079 0.007 -1.451 0.147
SOFA-3 vs SOFA-2 -2.509 0.012 -1.720 0.085
*Test:Wilcoxon Test

DISCUSSION

In our study, we evaluated the patients who were given
favipiravir in the early and late periods in accordance
with the algorithms in the guide, and we observed that
the patients who were given favipiravir in the late period
were hospitalized in intensive care with higher APACHE-
IT scores. Although it was not statistically significant, the
mortality rate was higher in patients using favipiravir in
the late period. Our results also support the hypothesis
that early use of favipiravir is associated with more
positive results.

24

Lopinavir / ritonavir compared to favipiravir in studies;
favipiravir was shown to significantly reduce the mean
time to viral clearance (12). Cai et al. (13) compared
favipiravir and lopinavir / ritonavir for COVID-19
treatment in their study. In this study in which 35
patients were treated with favipiravir and 45 patients
with lopinovir / ritonavir, favipiravir was independently
associated with faster viral clearance and higher recovery
rates on chest imaging 14 days after treatment. They also
stated that favipiravir causes very rare side effects and is
well tolerated by patients.

Preliminary results of the favipiravir study conducted
by Ivashchenko et al. (14) have been published and they
reported that favipiravir is significantly effective in viral
clearance and is safely tolerated. In this manner the result
of studies showing the effectiveness of favipiravir, the
coronavirus treatment algorithms in Turkey also updated.

Studies have shown that the most common side effect
is hyperuricemia (15). It has been theorized that it may
be due to the inhibition of channel proteins responsible
for uric acid excretion in the kidney (16). Controlled use
has been recommended especially in cases such as gout
and acute renal failure. In our study, hyperuricemia was
observed in 48.5% of the patients .

Similar to our study, Doi et al. (17) evaluated the effects of
early and late use of favipiravir in a study. The difference of
the study was that they tried this in the newly diagnosed
mild or asymptomatic patient groups. Almost no fever
was reported in the group using early. Although not
statistically significant, there was a numerical decrease
in viral clearance. progression to severe pneumonia and
exitus were not observed in any of the patients. Fujii et
al. (18), similarly, showed that starting the drug in the
earliest possible period after their study had a positive
effect on the results.

The APACHE-II scoring system, which is the most
widely used scoring system accepted in intensive care,
is the most important predictive marker in determining
the severity of the disease and mortality. In addition
to the chronic diseases of the patients, APACHE-II
calculates the hemogram, blood gas values, vital signs
and electrolytes and estimated severity of the disease
during admission (19). In our study, we examined
patients with severe pneumonia requiring intensive care
follow-up and we found that the group using favipiravir
late comes with statistically significant higher APACHE-
I scores. Although the mortality rate was not statistically
significant, it was numerically higher in the group that
used favipiravir in the late period.

To list the limitations of our study, the number of our
patients was very low.Since we looked at it retrospectively,
we only recorded the existing data. we only examined the
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data of patients who needed intensive care follow-up.
We do not have any data on how much favipiravir used
in the early period protects patients from intensive care
admission.

CONCLUSION

Patients using favipiravir in the late period came to us
more severely and had a higher mortality rate. Favipiravir
has an obvious effect even in studies with few patients,
and larger studies are needed in this area.
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ABSTRACT

Objective: Thyroid cancer (TC), the most common endocrine malignancy worldwide, has a 10-year survival rate of more than 90% and a better prognosis than other
malignancies. However, there are still conflicting data on the stimulators of cancer development, and benign thyroid diseases, such as goiter, benign thyroid nodules,
Graves’ disease, chronic thyroiditis, breast cancer and various factors including age, gender, consumption of vegetables, fiber food, hypercaloric diet, and tobacco and
alcohol use are considered to be responsible. In this study, we aimed to evaluate patients with thyroid neoplasms who underwent surgical treatment in terms of etiological
factors discussed in light of the literature.

Material and Method: In our study, patients who underwent surgery with the diagnosis of thyroid gland neoplasms between 2010 and 2020 were evaluated. A total of
371 patients were included in the study. Statistical analyses were performed using IBM SPSS Statistics v. 22.

Results: Of the 371 cases included in the study, 78.16% were female and 21.83% were male. The histopathological distribution of diagnoses was as follows: 76.28%
papillary thyroid carcinoma (PTC), 4.31% follicular thyroid carcinoma (FTC), 14.29% follicular adenoma (FA), 0.54% Hurthle cell carcinoma (HCC), 3.77% Hurthle cell
adenoma (HCA), and 8.08% medullary thyroid carcinoma (MTC). A total of 567 etiological factors were detected in 371 cases, and the highest factors ratio (1.94) being
detected in the FTC group and the lowest (1.49) in the FA group. The most common of these factors was chronic lymphocytic thyroiditis (CLT) (35.31%). While the most
common etiological factor in the PTC diagnosis group was thyroid and other non-breast cancers and the history of radiotherapy resulting from their treatment, it was
a family history of thyroid cancer in the HCA group. Other systematic organ diseases, CLT, and breast cancer were the most common factors. The body mass index was
the highest in the MTC group and the lowest in the PTC group.

Conclusion: Increased human development index, technological developments, greater accessibility of ultrasonography, and better diagnostic sensitivity have led to an
increase in the detection of TC. Knowledge of the underlying etiological factors is important for the development of preventive measures and achieving more successful

results in terms of diagnosis and treatment.

Keywords: Thyroid cancer, thyroid gland neoplasms, etiological factors
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Amag: Diinya genelinde en sik kargilagilan endokrin malignite olan tiroid kanserinde (TK) 10 yillik sag kalim oran1 %90dan fazla olup diger malignitelere gore
daha iyi bir prognoza sahiptir. Literatiirde TK gelisiminde yas, cinsiyet, sebze ve lifli besin tiiketimi, hiperkalorik diyet,tiitiin ve alkol kullanimi gibi faktérlerin
yaninda, kanser gelisimi 6ncesi guatr, iyi huylu tiroid nodiilleri, Graves hastaligi, kronik tiroidit gibi benign tiroid hastaliklar1 ve meme kanseri birlikteligi
konusunda tartismalar devam etmektedir.Calijmamizda klinigimizde cerrahi tedavi uyguladigimiz tiroid neoplazmlarini literatiir esliginde etiyolojik faktorler
agisindan degerlendirmeyi amagladik.

Gereg ve Yontem: Calismamizda 2010-2020 yillar: arasinda tiroid bezi neoplazmi tanisiyla cerrahi tedavi uyguladigimiz hastalar degerlendirildi. Caligmaya
371 hasta dahil edildi. Istatistikler IBM SPSS Statistics 22 kullanilarak yapildi.

Bulgular: Calismaya dahil edilen 371 olgunun %78,16’s1 kadin, %21,83’ti erkek cinsiyette olup, tanilarin histopatolojik olarak dagilimi %76,28’i papiller tiroid
karsinomu (PTK), %4,31’i folikiiler tiroid karsinomu (FTK), %14,29’u folikiiler adenom (FA), %0,54’ti Hurthle hiicreli karsinom (HHK), %3,77’si Hurthle
hiicreli adenom (HHA) ve %8,08’1 mediiller tiroid karsinomu (MTK) seklindeydi. Toplamda 371 olguda 567 etiyolojik faktor tespit edilmis olup,olgu basina
diisen etiyolojik faktor orani en yiiksek (1,94) FTK, en disiik (1,49)FA tani grubundaydi. Bu faktorler arasinda en sik goriileni %35,31 ile kronik lenfositik
tiroidit (KLT) idi. PTK tan1 grubunda en sik goriilen etiyolojik faktor tiroid ve meme dist diger kanserler ve bunlarin tedavisinden kaynaklanan radyoterapi
oykiisti iken; HHAda ailede tiroid kanseri oykiisi olmastydi. Sistematik diger organ hastaliklari, KLT ve meme kanseri en sik goriilen faktorlerdi. Viicut kitle
indeksi (VKI) degeri ise en yiiksek MTK, en diisitk PTK tani grubunda gézlendi.

Sonug: Insani gelismiglik indeksinin yiikselmesi, teknolojik gelismeler, ultrasonografinin erisilebilirligi ve tan1 duyarhligindaki yiikselme, TK insidansinda
artisa neden olmaktadir. Bu artigin zemininde yer alan etiyolojik faktorlerin iyi bilinmesi; koruyucu 6nlemlerin gelistirilmesi, tan1 ve tedavi agisindan daha
basarili sonuglar alinmast i¢in 6nemlidir.

Anahtar Kelimeler: Tiroid kanseri, tiroid bezi neoplazmalari, etiyolojik faktorler
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INTRODUCTION

Thyroid cancer (TC) is the most common endocrine
malignancy (1), with an increasing incidence worldwide
since the first use of neck ultrasonography for its diagnosis
in the 1980s. The 10-year survival rate of TC is more
than 90%, and it has a favorable prognosis compared to
other malignancies (2). Although the incidence of TC
is approximately the same in pre-pubertal males and
females, it is seen predominantly in the female gender
starting with adolescence. It is two to four times more
frequent in women than in men, regardless of age (3, 4).
It has a poor prognosis in the elderly and an excellent
prognosis in children. Age has a critical effect on tumor
development and prognosis (5-7).

Environmental factors and genetic background
significantly affect the biological and clinical features
of TC (8). The incidence of TC is higher in regions
with iodine deficiency, and the risk of developing
cancer is inversely proportional to vegetable and fiber
consumption, and directly proportional to hypercaloric
diet (9). It is considered that ethanol, caffeine and other
endogenous factors may be effective in the development of
TC (10). Tobacco and alcohol use increases the incidence
of TC (11). Genetic inheritance is also thought to play an
important role in familial non-medullary cancers, which
constitute 5-10% of TC cases (12).

Benign thyroid diseases, such as goiter, benign thyroid
nodules, Graves' disease and chronic lymphocytic
thyroiditis (CLT) may be seen in the patient before
TC occurs (13). Breast cancer and TC are the two
most common malignancies in women and may occur
metachronously. Women with TC are at high risk for
developing breast cancer later (14).

In this study, we evaluated patients with benign and
malignant thyroid neoplasms who underwent surgical
treatment in our clinic in terms of etiological factors
discussed in light of the literature.

MATERIAL AND METHOD

Our study was carried out after obtaining approval
from the Clinical Researches Ethics Committee
of Giilhane Training and Research Hospital (Date

15.12.2021, Decision No: 2021/90). All procedures
were carried out in accordance with the ethical rules
and the principles of the Declaration of Helsinki. In
our study, the surgical treatment decision was made at
the endocrinology council of our hospital in patients
presenting with thyroid gland neoplasms between
2010 and 2020, and the data of those who underwent
surgery in our clinic were evaluated using their files.
This retrospective study included 371 cases whose
files contained complete information concerning the
etiological factors that were the subject of the study
and whose surgery and pathology reports could be
accessed. Cases with missing data were excluded from
the study. The statistical analyses of the data were
performed using the Statistical Package for the Social
Sciences (SPSS) version 22.0 for Windows (SPSS Inc,
Chicago, IL, USA).

RESULTS

Of the 371 cases included in the study, 290 (78.16%)
were female and 81 (21.83%) were male. The distribution
of histopathological diagnoses was as follows: 283
papillary thyroid carcinomas (PTCs), 16 follicular
thyroid carcinomas (FTCs), 53 follicular adenomas
(FAs), two Hurthle cell carcinoma (HCCs), 14 Hurthle
cell adenomas (HCAs), and three medullary thyroid
carcinomas (MTCs). The female gender (78.17%) was
predominant in all pathological diagnoses. The most
dominant group of female gender was found to be FTC
at a rate of 81.25%, while the HCA group had the lowest
rate of female patients at 64.28%. The male gender was
most dominant in the HCA (35.7%) group, and there
was no male patient in the HCC group (Table 1). During
the study period, bilateral total thyroidectomy was the
most frequently performed operation, accounting for
270 (78.49%) of all operations. There was no significant
difference between the surgical procedures performed
according to the tumor types in the distinction made
according to the histopathological diagnoses. Lymph
node dissection (LND) was performed in a total of 147
cases, among which central + cervical LND was the
most common (n=67, 45.58%).

Table 1. Mean age and gender of the cases according to pathological diagnoses

Diagnosis/Gender-Age  PTC n (%) FTC n %) FA n (%) HCC n (%) HCA n (%) MTC n (%) Total n (%)
Female n (%) 221 (59.57) 13 (3.50) 43 (11.59) 2(0.54) 9 (2.43) 2(0.54) 290(78.17)
Male n (%) 62 (16.71) 3(0.81) 10 (2.70) 0 5(1.35) 1(0.27) 81 (21.83)
Mean age, SD 43.99 47.80 44.15 54.00 46.20 41.5 44.29+12.31
Female 42.24 48.25 44.19 54.40 46.29 52.00 46.07+13.1
Male 50.21 46.00 44.00 0 46.00 31.00 48.79+11.2
Total 283 (76.28) 16 (4.31) 53 (14.29) 2(0.54) 14 (3.77) 3(0.81) 371 (100)
PTC: Papillary Thyroid Carcinoma, FTC: Follicular Thyroid Carcinoma, FA: Follicular Adenoma, HCC: Hurthle Cell Carcinoma, HCA: Hurthle Cell Adenoma, MTC: Medullary
Thyroid Carcinoma, SD: Standard Deviation
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The mean age was 44.29+12.31 years for the whole sample,
46.07+13.1 years for the female patients, and 48.79+11.2
years for the male patients, with no statistically significant
difference according to gender (p=0.234). Since the number
of cases in the MTC and HCC groups was not sufficient for
a reliable evaluation, the age differences according to the
male and female genders were evaluated in the remaining
diagnosis groups, and a statistically significant difference
was found only for the PTC diagnosis (female: 42.24 years;
male: 50.21 years) (p=0.071).

Considering the age distribution of the patients, more
than half of the patients were in the 20-45 years group
(n=187, 50.40%). There were only six cases of PTC in the
0-20 years group, and there was no patient with another
diagnosis in this age group. PTC was the diagnostic
group with the highest proportion of cases in the age
range of 20-45 years (55.12%). FTC was the diagnosis
with the highest proportion of cases in the 45-60 years
group (81.25%). There were 49 (13.21%) cases aged =60
years, and this group most commonly presented with
HCA (21.43%) among all the diagnoses (Table 2).

Among the 371 cases evaluated in our study, a total of 567
etiological factors were identified, including 196 secondary
or multifactorial factors, and a secondary etiological
factor was found in 52.83% of the cases. Since the number
of cases with MTC and HCC was very small, these two
groups were excluded from the evaluation. The ratio of

etiological factors per case was 1.53 in all cases, with the
highest ratio being observed in the FTC group (1.94) and
the lowest ratio in the FA group at 1.49. The most common
etiological factor was CLT (35.31%) and the least common
was radiotherapy (RT) (2.16%). CLT association was most
frequently observed in patients with FTC (43.75%). The
history of RT was present in only eight (2.83%) cases with
PTC. Although a family history of thyroid cancer was seen
at a frequency of 3.50% in all cases, the highest rate was
observed in the HCA group (7.14%). The most common
etiological factors accompanying PTC were thyroid and
other non-breast cancers (6.71%) and the presence of
a history of RT (2.83%) due to their treatment. Breast
cancer (6.25%), CLT (43.75%), and other systematic organ
diseases (68.75%) were more common in the FTC group. A
family history (35.71%), diabetes mellitus (DM) (21.42%),
immune system-related diseases (14.29%), hyperlipidemia
(21.42%), and hypertension (28.57%) were more common
in the HCA group. The mean body mass index (BMI) was
26.05 (18.5-24.9), with the lowest value obtained from the
PTC group (25.8) and the highest in the MTC group (28.4)
(Table 3).

When all the cases were evaluated, the mean thyroid-
stimulating hormone (TSH) was 3.35 mIU/mL, with the
highest value being observed in the HCA group (6.12 mIU/
mL) and the lowest (1.56 mIU/mL) in the MTC group.
When graded according to the TSH serum concentrations

Table 2. Age range distribution according to pathological diagnoses

Diagnosis/Age Distribution PTC FTC FA HCC HCA MTC Total
0-20 years n (%) 6 (2.12) 0 0 0 0 0 6 (1.60)
20-45 years n (%) 156 (55.12) 3 (18.75) 21 (39.62) 1 (50.00) 5(35.71) 1(33.33) 187 (50.40)
45-60 years n (%) 86 (30.39) 13 (81.25) 24 (45.28) 1 (50.00) 6 (42.86) 2 (66.67) 132 (35.58)
>60 years n (%) 38 (13.43) 0 8 (15.09) 0 3(21.43) 0 49 (13.21)
Total, n 283 16 53 2 14 3 371

Thyroid Carcinoma

PTC: Papillary Thyroid Carcinoma , FTC: Follicular Thyroid Carcinoma, FA: Follicular Adenoma, HCC: Hurthle Cell Carcinoma, HCA: Hurthle Cell Adenoma, MTC: Medullary

Table 3. Distribution of accompanying diseases according to pathological diagnoses

PTCn (%) FICn(%) FAn(%) HCCn(%) HCAn (%) MTCn (%) Totaln (%)
Familial history of thyroid cancer, n (%) 9 (3.18) 1 (6.25) 2 (3.77) 0 1(7.14) 0 13 (3.50)
Diabetes mellitus, n (%) 31 (10.95) 1(6.25) 6(11.32) 0 3(21.43) 0 41 (11.05)
Breast cancer, n (%) 14 (4.95) 1(6.25) 0 0 0 0 15 (4.04)
*Immunological diseases, n (%) 31(10.95) 1(6.25) 3 (5.66) 1 (50.00) 2 (14.29) 0 38 (10.24)
Chronic lymphocytic thyroiditis, n (%) 98 (34.63)  7(43.75)  21(39.62)  1(50.00)  3(21.43) 1(3333)  131(3531)
Hyperlipidemia, n (%) 46(16.25)  3(18.75) 11 (20.75) 0 3(21.43) 0 63 (16.98)
Hypertension, n (%) 61 (21.55)  4(25.00) 15(28.30)  1(50.00) 4 (28.57) 0 85 (22.91)
Radiotherapy history, n (%) 8(2.83) 0 0 0 0 0 8(2.16)
**Other cancer history, n (%) 19 (6.71) 0 0 0 0 0 19 (5.12)
**Qthers, n (%) 71 (20.09) 11 (68.75) 14 (26.42) 1 (50.00) 2 (14.29) 0 99 (26.68)
Total 430 (75.84%) 31 (5.47%) 79 (13.93%) 4(0.7%) 22 (3.88%) 1(0.18%) 567 (100%)
Factor ratio per case 157 1.94 1.49 2.0 157 0.33 1.53
BMI 25.8 26.2 26.9 27.2 27.1 28.4 26.05
Total 283 16 53 2 14 3 371

PTC: Papillary Thyroid Carcinoma, FTC: Follicular Thyroid Carcinoma, FA: Follicular Adenoma, HCC: Hurthle Cell Carcinoma HCA: Hurthle Cell Adenoma, MTC: Medullary
Thyroid Carcinoma *Immunological: Autoimmune, Rheumatological or Allergic Disease, **Other Cancer: Thyroid and History of Non-Mammary Cancer, **Others: Cardiac,
Neurological, Lung, Kidney, Coagulopathy; Cases with Vasculitis, Smoking and Graves” Disease. BMI: Body Mass Index
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as undertaken by Lun et al. (15), it was seen that only one
case with HCA had a TSH value of >4.95 Since TSH was
>10 mIU/mL in this case, the mean value of this group
was higher compared to the remaining diagnoses. When
the TSH range of 0-0.35 was evaluated, 14.82% of all cases
were found to have a value within this range, and the FTC
group had the highest proportion (18.75%) among all the
diagnosis groups. The TSH range of 0.36-1.35 was detected
in 21.02% of all cases, with the FA group having the highest
rate (28.30%). The TSH range of 1.36-1.90 was observed
in 19.95% of all cases and had the highest rate in the FTC
group (31.25%). The TSH range of 1.91-4.94 had the
highest number of cases (n=133 cases, 35.84%), and most
(43.75%) were in the FTC group. Lastly, 8.36% of all cases
and 9.54% of the PT'Cs had a TSH value of >4.95, (Table 4).

DISCUSSION

The incidence of TC is higher in countries with a high
human development index compared to those with a low
human development index (16). In a study by Lee et al.
(17), 75.5% of the patients with PTCs were women. In
our study, a similar rate of women was observed both for
all cases and for those with a PTC diagnosis. Considering
all the cases in the current study, the female patients were
younger than the male patients, but the age difference
according to gender was not statistically significant
(p=0.071); however, proportionally the most significant
difference was observed in cases with PTC. It has been
suggested that age-related genetic background of thyroid
tissue has a significant effect on tumor development and
critical impact on prognosis (5). TC has a high recurrence
rate in patients older than 45 years even if their tumor size
is small. Mazzaferri et al. (18) found that the recurrence
rate was the highest at the most extreme ages (<20 years
and >59 years), and <15 years and >45 years constituted
a high risk for TC recurrence and death from cancer.
Sharon et al. (19) found that 53.8% of patients with well-
differentiated thyroid carcinomas (WDTCs) were in the
20-45 age range. In our study, although there was no
statistically significant difference between the diagnosis
groups in terms of the mean age (p=0.234), the highest
proportion of cases were in the 20-45 years group. It was
noteworthy that proportionally, the highest rate of PTC
cases was in the 20-45 years group, and the cases of FTC
were in the 45-60 years group. While 13.21% of all cases
were found in the age group of 260 years, the diagnosis
with the highest rate of cases in this age group was HCA.
In a study by Won Gu Kim et al. (20), patients with
HCC were found to be significantly older and have more
lymphovascular invasion compared to the FTC group. In
our study, although only two cases were diagnosed with
HCC, the highest mean age among all cases was 54.40
years in this diagnosis group. While the mean age of the

patients with FTC was 43+14 years in the previous study,
we found it to be 47.80 years in our group.

In our study, it was observed that more than one
etiological factor coexisted in 52.83% of the cases, and
the factor ratio per case was 1.53 at the mean age of all
cases (44.29£12.3 years). It was also determined that
PTC was the most similar diagnosis group in terms of the
mean age and factor ratio. Although patients with PTC
constituting 76.28% of all cases included in our study
was considered to be effective in this similarity, a factor
of 1.94 was observed in the FTC group with a higher
mean age and a lower factor (1.49) in the FA group with
a lower mean age. When all the cases and diagnoses
were evaluated, it was determined that there might be a
correlation between the mean age and factor ratio.

TC is among the cancers with the highest hereditary
predisposition (21), but more than 90% of cases are
sporadic due to somatic genetic changes (22). Apart
from familial medullary cancer with a high hereditary
transmission rate, approximately 3-9% of TCs are
familial non-medullary thyroid carcinomas. In our
study, a family history was present in 3.50% of all cases
and most frequently observed in the HCA group, which
is consistent with the literature.

In the literature, it has been shown that high TSH
levels stimulate follicular proliferation and support
the development of PTC, and the risk of malignancy
is associated with abnormally increased serum TSH
concentrations (23). In a previous study, it was stated
that the risk of PTC increased by 53% in patients with
a TSH of >2.00 ulU/ml compared to those with a TSH
of <2.00 ulU/ml (24). It is considered that long-term
TSH stimulation and BRAF mutations in PTC may play
a role in this mechanism (25). Although serum TSH
levels have been shown to be correlated with the rates of
PTG, it has been hypothesized that TSH facilitates breast
carcinogenesis both independently and in combination
with estrogen (26, 27). When we evaluated the TSH
concentration in our study by dividing it into levels as
described by Lun et al. (15), although 85.2% of the cases
had a TSH value within the normal range, the TSH range
with the highest number of cases was 1.91-4.94. FTC was
the diagnosis group with the highest rate of patients with
a TSH value in this range. A TSH value of 24.95, which
is also the limit of hypothyroidism, was both numerically
and proportionally the highest in the PTC group.
Although the cases in the PTC group had normal TSH
values, most being in the range of 1.91-4.94 may explain
why the association of breast cancer is mostly seen in
cases with PTC. In our study, we observed that the cases
of carcinoma predominantly had TSH values in the range
of 1.91-4.94, while patients with benign neoplasms had a
more homogeneous distribution in terms of TSH.
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In this study, the most common etiological factor was
CLT (35.31%) and the least common was a history of RT
(2.16%). The formation of TC can also be induced by the
production of proinflammatory cytokines and oxidative
stress in autoimmune thyroiditis (25). Lun et al. (15)
observed a significant difference in TSH concentrations
between patients with PTC and Hashimoto’s thyroiditis
and those without thyroiditis, and they reported
that elevated TSH concentrations associated with
Hashimoto's thyroiditis might increase the risk of PTC.
In a study conducted by Uhlirova et al. (28), Hashimoto's
thyroiditis was detected in 15% of the cases. In contrast,
although CLT was observed in 35.3% of all our cases and
34.63% of the PTC cases, the highest rate of CLT was
observed in the FTC group at a rate of 43.75%. We also
determined that 35.1% of the cases had CLT coexistence
and this coexistence was seen at a higher rate in follicular
origin cancer and benign neoplasms than in Hurthle cell
neoplasms.

Breast cancer and TC are the two most common
malignancies in women and often occur metachronously.
Women with TC are at increased risk for breast cancer.
Similarly, women with breast cancer have an increased
incidence of subsequent TC development. In the
literature, it is reported that while women with breast
cancer are twice more likely to develop TC in future,
women with TC have a 67% higher risk of developing
breast cancer compared to the general population (14).
Chung et al. (29) reported that the rate of TC detection
was 2.6% when patients were screened simultaneously
for breast cancer with ultrasound and fine-needle
aspiration biopsy. Studies have shown that aggressive
FTC is detected more frequently than PTC in patients
with a history of breast cancer (30). The co-occurrence
of these two diseases is even more common in men,
with those having a history of TC being 29 times more
likely to develop breast cancer. Metachronous thyroid
cancer is also more common when the first breast tumor
is HER2-positive (31). Studies have stated that familial
characteristics are important in the association of these
cancers, and they suggested that mutations in PTEN (32)
and germline mutations in PARP4 (33) may be effective.
In our study, breast cancer was seen only in WDTC cases,
mostly PTC. In addition to this, it was seen in 4.04% of all
cases. Breast cancer was not observed in other diagnostic
groups.

Numerous studies have associated endocrine disrupting
chemicals (EDCs) with obesity, developmental disorders,
and hormone-dependent cancers (34). EDCs can
stimulate the development of TC and breast cancer
through estrogenic signaling. Behaviorally driven
environmental factors including obesity, sedentary
lifestyle, alcohol consumption, and tobacco use have
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been shown to increase the risk of cancer (35). A pooled
analysis of five prospective studies also reported a higher
risk of TC in obese subjects (36). Insulin regulates thyroid
gene expression and stimulates thyrocyte proliferation,
differentiation and transformation. In a previous study,
insulin resistance was present in 50% of patients with
PTC and 10% of matched controls (37). In another study,
BMI at the time of diagnosis was found to be directly
related to the risk of TC in women (38). Insulin-like
growth factorl (IGF-1), which has structural homology
to insulin, binds to the IGF-1 receptor and acts as a potent
growth factor stimulating malignant transformation,
tumor progression, and metastasis (39). Zhao et al. (24)
found the BMI of WDTCs as 25.18 and Cortney et al.
(16) reported the BMI of PTCs as 29.4 (+5.3). In our
study, the mean BMI was 26.05 (range, 18.5-24.9) for all
cases, and the lowest BMI value was observed in the PTC
group (25.8) and the highest in the MTC group (28.4).
Therefore, the BMI of our cases was in a similar range
to the values given in the literature. The cases with PTC
with the lowest mean age had the lowest BMI, while those
with other diagnoses presenting with a higher mean age
had higher BMI values.

In the literature, physical inactivity and diabetes have
been closely associated with obesity, which is also
related to the risk of TC (40, 41). It has been shown
that there is a significant positive association between
diabetes and TC risk. Diabetes affects carcinogenesis
in numerous biological ways, including hyperglycemia,
hyperinsulinemia, and chronic inflammation (42). In our
study, the frequency of DM was 11.05% for all cases, and
the highest rate was seen in cases with HCA.

There are studies suggesting that a low-calorie diet
is a preventive factor for TC (43). It is considered that
hyperlipidemia may play a role in the increase in the
incidence of TC (44). In a recent study conducted in the
People’s Republic of China, it was found that people with
hypercholesterolemia had a 1.33 times higher risk of TC
than those without this condition (24). In the current
study, hyperlipidemia was present in 16.98% of all our
cases, and the highest rate was observed among those
with HCA.

Although radiotherapy is a good option for the treatment
of many cancers, especially breast cancer, it is also a risk
factor for the development of cancer, especially TC (45,
46). Many recent clinical studies have shown that the
thyroid’s ability to produce hormones changes following
radiotherapy (47, 48). Most cases of TC that occur with
irradiation are PTCs (49). When the patients who had
received radiotherapy treatment for various diseases
were evaluated in our study, it was observed that only
the PTC group had a history of RT. In addition, all
cases with a history of “breast cancer” or “thyroid and
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other non-breast cancer”, except for one patient, had
PTC. Similarly, we observed that all the cases that had
previously undergone radiotherapy presented with PTC.
In light of the literature, we considered that radiotherapy,
which may be used in the treatment of diseases that occur
in other areas of the body, may also contribute to the
development of PTC, although the neck is not directly
irradiated.

CONCLUSION

The frequency of the diagnosis of micropapillary cancer is
increasing as a result of conditions such as improvement
in the socioeconomic situation worldwide, continuing
increase in the human development index, increased
diagnostic sensitivity of ultrasound with technological
developments, widespread use of neck ultrasound (even
for screening purposes in some countries), and increased
use of iodine in the diet. This situation leads to the
continuation of the increasing trend in the incidence
of thyroid carcinoma. Knowing epidemiological factors
underlying this increased incidence of TC is important
for the development of preventive measures and
achieving more successful results in terms of diagnosis
and treatment.
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ABSTRACT

Aim: The objective of this study is to determine the applications of nurses for port catheter care.

Material and Method: The research was conducted as a descriptive study. The study sample consisted of 196 nurses who worked in an
Education and Research Hospital and agreed to participate in the study. In this study, data were collected using a data collection form created
by researchers. Statistical data were expressed as mean+standard deviation (X+SS) and percentage (%).

Results: According to the results of this study, 90.8% of nurses were women, 65.8% were married, 69.4% had a bachelor’s degree, and the
average age was 38.08+8.76. 77.04% of nurses (n=151) are concerned about using a port catheter as a venous access point in a patient with a
port catheter. 15.81% of the nurses (n=31) stated that they use port catheter right after controlling its location through radiography, 17.34% of
the nurses (n=34) stated that pulling back blood on the syringe to confirm the location of the port catheter by observing the fluid flow, 20.4%
of the nurses (n=40) state that they used a specific catheter needle to intervene the port catheter, 39.28% of the nurses (n=77) stated that they
flushed the port catheter with saline and heparin saline to avoid clogging of the catheter. They flushed the catheter port once in 1-2 months
with heparin saline when the catheter port cannot be used for a long time. 21.93% (n=43) of nurses stated that they dressed the area with
antiseptic solution before application to prevent port catheter infection, and 17.34% (n=34) of them stated that they checked the location of
the catheter by withdrawing blood before application to prevent extravasation.

Conclusion: The applications used by the nurses for port catheter care are compatible with the literature; however, these are limited.

Keywords: Port catheter, nursing, care

0z

Amag: Bu ¢aligmanin amaci hemsirelerin port kateter bakimina iliskin uygulamalarini belirlemektir.

Gereg ve Yontem: Arastirma tanimlayici bir ¢aligma olarak yiiriitiilmistiir. Aragtirmanin 6rneklemini bir egitim ve aragtirma hastanesinde
calisan ve aragtirmaya katilmay1 kabul eden 196 hemsire olusturmustur. Caligmanin verileri aragtirmacilar tarafindan olusturulmus veri

toplama formu ile toplanmistir. Calisma kapsaminda toplanilan verilerin analizinde, Statistical Package for Social Sciences (SPSS) 21.0
bilgisayar paket programi kullanilmustir. Istatistiksel veriler ortalamaz+standart sapma (X+SS) ve yiizde (%) olarak ifade edilmistir.

Bulgular: Bu ¢aliymanin sonuglarina gore, hemsirelerin %90.8’i kadin, %65.8’i evli, %69.4’1i lisans mezunu, yas ortalamasi ise 38.08+8.76'd1r.
Hemygirelerin %77.04’t (n=151) port kateteri olan hastada ven6z ulasim yolu olarak portkateteri kullanmak konusunda endise yasamaktadirlar.
Hemsirelerin %15.81'i (n=31) port kateteri radyografi ile yerinin kontroliinden hemen sonra kullandiklarini, hemsirelerin %25.51’i (n=50)
port kateter alaninda hematom gelisimini 6nlemek i¢in soguk uygulama yaptiklarini, %17.34’ti (n=34) port kateterin yerini dogrulamak i¢in
enjektori yerlestirdikten sonra kani geri ¢ekerek mayinin gidisini kontrol ettklerini, %20.4’ti (n=40) port kateterden girisim yapmak icin
ozel port kateter ignesini kullandiklarini, %39.28’i (n=77) port kateterin tikkanmamasi i¢in serum fizyolojik ve heparinli serum fizyolojik ile
yikama yaptiklarini, port kateter uzun siire kullanilmayacagi durumlarda ise 1-2 ayda bir heparinli serum fizyolojikle yikama yaptiklarini
ifade etmistir. Port kateter enfeksiyonunu 6nlemek i¢in hemsirelerin %21,93’ti (n=43) uygulama 6ncesinde antiseptik soliisyonla pansuman
yaptiklarini, %17.34°ti (n=34) ekstravazasyonu onlemek i¢in uygulama yapmadan énce kani geri gekerek kateterin yerini kontrol ettiklerini
ifade etmistir.

Sonug: Port kateter bakimina iliskin hemsirelerin yaptiklar: uygulamalar literatiirle uyumlu ancak sinirlidir.

Anahtar Kelimeler: Port kateter, hemsirelik, bakim
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INTRODUCTION

Central venous catheters are commonly used to treat
patients and are examined in three groups: external
central venous catheters, peripherally placed central
venous catheters, and subcutaneous central venous
port catheters (1-3). The use of central venous catheters
provides convenience in many procedures required by
the treatment process, such as chemotherapy application,
bone marrow transplantation, parenteral nutrition,
monitoring of the patient in the perioperative process,
administration of intravenous fluid and drugs, and taking
blood samples and transfusion of blood products (1,4,5).

Port catheters are more preferred in cancer patients
than other central venous catheters because of the long
periods required to treat patients diagnosed with cancer,
and their treatment can continue at home depending on
the patient’s health status, not to limit the patient’s daily
activities. Since their placement is under the skin, the
risk of complications is less than other central venous
catheters (occlusion, infection, dislocation, thrombosis,
extravasation, phlebitis, bleeding, etc.), and no dressing is
required (after healing of the wound) (1,6,7). Port catheter
is a closed system consisting of a catheter extending into
the central vein, a subdermal reservoir connected to the
catheter, and a special needle inserted into the reservoir
through the dermis (8,9). Port catheters are placed in
the upper thoracic region (chest port), usually above the
upper pectoral muscle. More rarely, it can also be placed in
the upper arm region and femoral region (inguinal port)
as alternatives (9,10). Although the cost of port catheters
is high, there are significant advantages, such as patients
experience less pain and anxiety due to a small number
of needle interventions, a lower risk of infection, and do
not interfere with the activities of patients due to their
complete placement under the skin (bathing, swimming,
etc.). It is not disturbing the cosmetic appearance
(7,8,11,12). Early complications associated with catheter
port are as follows; cardiac arrhythmias, pneumothorax,
hemothorax, vascular injury, air embolism and while
late-term complications can be listed as follows;
functional disorders of the catheter, venous thrombosis,
displacement of the catheter or port reservoir, occlusion,
infection, and extravasation (2,5,8,11,13-16). Within the
scope of this information, the knowledge and experience
of nurses about port catheter care seems very important.
Nurses who have a vital role in providing health services
have critical roles in the care of patients with a port
catheter related to safely performing interventions,
preventing the development of complications, early
detection of complications, and training the patient and
their family about port catheter care (8,17,18). It was
considered essential to identify nursing practices that
could significantly affect the quality of patient care about
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the port catheter. We assume that the results of this study
will also guide the training that will be planned in the
field of nursing related to port catheter care.

MATERIAL AND METHOD

This research was planned as a descriptive study to
determine the practices of the nurses in port catheter
care. The research was conducted between May 2020 -
December 2020 in an Education and Research Hospital
in Izmir. 889 nurses constituted the population of the
study. It is planned to include 208 people in the study
when the sample size is calculated according to the
confidence level of 90%, where the population size is
889, and the acceptable error rate is 5%. However, the
research was completed with 196 nurses who agreed
to participate in the study. In the study, 22.4% of the
population was reached. Participation criteria in the
study were determined as working as a nurse, and the
exclusion criteria were determined as not agreeing to
participate in the study. The approval of the Izmir Katip
Celebi University Ethics Committee (Decision No:687,
Date: 12.05.2020) and the institution were obtained for
the research. After being informed about the subject of
the research, nurses were invited to participate in the
research. Oral and written consent of the nurses who
agreed to participate in the study was obtained.

The data collection form was prepared by researchers
after a literature review on port catheter care
(1,2,5,8,10,17,19,20). The prepared data collection form
was submitted for the opinions of ten experts, including
five doctors and five academic nurses, and it was edited
according to the results of their feedback. The preliminary
practice was conducted with 10 clinician nurses to test
the intelligibility of the questions. Minor corrections
were made in the form by evaluating the feedback. Data
about the preliminary practice of the nurses were not
included in the study. Nurses were asked to respond to the
data collection form by using the face-to-face interview
technique. The data collection form consisted of a total of
16 questions aimed at determining the demographic data
of the nurses (age, gender, marital status, educational
status, service period, and the unit they work in) and
determining the nursing initiatives applied for the care of
patients with a port catheter.

The computer package program called Statistical Package
for Social Sciences (SPSS), version 21.0 for Windows, was
used to analyze the obtained data. Identifying statistics as
meanztstandard deviation (X+SS), median, or percentage
(%) was used to analyze the study data. Answers to
open-ended questions were written using the scoreboard
technique. The researchers read the answers given, and
phrases pointing to the same topic were combined and
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categorized. By interviewing clinician nurses again, it was
evaluated whether the categorized statements matched
the answers given.

RESULTS

Participants’ sociodemographic characteristics are
given in Table 1. 90.8% of the nurses involved in the
study were female, 65.8% were married, 69.4% had a
bachelor’s degree, and the average age was 38.08+8.76.
77.04% of nurses (n=151) are concerned about using a
port catheter as a venous access route when the patient
they care for has a port catheter (Table 2). The reasons
nurses are concerned about port catheter care are given
in Table 2. 28.57% of nurses (n=56) are concerned about
developing complications when they intervene through a
port catheter.

In response to the question “when they first performed an
application after the placement of a port catheter;” 15.81%
of nurses (n=31) answered that they “immediately after
checking the location with radiography upon placement
of the port catheter”, 8.16% (n=16) stated “1-2 days after
placing the port catheter’, 2.55% (n=5) stated “one week
after placing the port catheter”, 2.55% (n=>5) stated “after
removing the stitches in the area where the port catheter
was placed’, and 70.91% (n=139) stated as “I have no idea”.

In response to the question “Which practices they apply
to prevent the development of hematoma when a port
catheter is placed recently;” 23.46% of nurses (n=46)
answered as “frequent monitoring of the area where
the port is inserted in terms of hematoma” and 25.51%
(n=50) of the nurses answered as “they perform cold
application”.

The practices of nurses to verify the location of the port
catheter were stated as follows: “pulling back blood on
the syringe to confirm the location of the port catheter
by observing the fluid flow” (17.34%, n=34), “manually
palpate the port area” (13.26%, n=26), “Controlling the
sound of contact of the port’s needle to the reservoir”
(1.53%, n=3).

In response to the question “What do nurses pay attention
during intervention through port catheter” 20.4% (n=40)
of nurses stated that they used a special port catheter
needle, and 7.65% (n=15) said they paid attention to the
thickness of the Huber needle according to the density of
the drug or solution to be infused.

Referring to the practices used by nurses to prevent
obstruction of the port catheter, 39.28% of nurses (n=77)
stated that they “flush with saline and heparin saline” and
“in cases where it is not possible to use the port catheter
for a long time they use “flush with heparin saline every
1-2 months”.

Table 1. Demographic characteristics of nurses

Features n %
Gender

Woman 178 90.8
Man 18 9.2
Marital Status

Married 129 65.8
Single 67 34.2
Education status

High school 12 6.1
Associate Degree 27 13.8
Bachelor’s Degree 136 69.4
Master Degree 20 10.2
Doctor’s Degree 1 0.5
Working times

0-1 17 8.7

2-5 12 6.1

6-10 29 14.8
11-20 80 40.8

21 years and over 58 29.6
Unit

Brain Surgery 7 3.5
Nephrology 11 5.5
Ear-Nose-Throat 17 8.5
Bloodletting 3 1.5
Operating room 28 14.0
Urgent 5 2.5
Obstetrics 7 3.5
Cardiovascular 3 1.5
Nuclear medicine 3 1.5
Radiologist 9 4.5
Urology 2 1.0
Gastroenterology 15 7.5
General Surgery 26 13.0
COVID Units 6 3.0
Oncology 7 3.5
Thoracic surgery 2 1.0
Hematology 8 4.0
Internal 20 10.0
Cardiology 21 10.5

* Average age. 38.08+8.76 Total=196 Total=100

* Average Age

Causes of concern n %
Lack of information on Port catheter use 45 22.95
Lack of experience with Port catheter use 35 17.85
Damage to the port catheter reservoir 15 7.65
Risk of developing complications (hematoma,

extravasation, embolism, thrombophlebitis, 56 28.57
infection, blockage of the catheter)

Total 151 77.04

In response to the question of what their practices were
to prevent port catheter infection; 21.93% of nurses
(n=43) stated as “dressing with antiseptic solution before
application’, 37.5% (n=36) of the nurses stated that ‘they
follow-up the patient in terms of local and systemic signs
of infection”
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Referring to the practices to prevent the development of
extravasation in the port catheter area, 17.34% of nurses
(n=34) stated as “they check by withdrawing blood
before any application’, 18.87% (n=37) stated that “they
monitor the area where the port is located in terms of
the signs of extravasation”, 6.12% (n=12) stated that “they
inform patients and their relatives about the symptoms of
extravasation. The topics on which nurses train patients
on port catheter care are given in Table 3.

Table 3. Training topics given by nurses to patients about port
catheter care

Topics n %
Signs and symptoms of local and systemic infection ~ 21  10.71
Hygiene rules 6  3.06
Flushing the port catheter with heparin saline for 1-2 77  39.28
months

Dressing 43 2193
Extravasation findings 12 612
Protection of the area where the port is located from 23 11.73
trauma

Undesirable situations (displacement of the reservoir, 5 2.55

fire, etc.) if it is necessary to contact the health care
provider immediately

* More than one answer has been given.

DISCUSSION

Central venous catheters are devices that have to be
used often in the treatment processes of patients.
Especially central venous port catheters, which have a
closed system, are suitable for long-term intravenous
access in cancer patients compared to other external
central venous catheters because these are safer, more
comfortable, and less intrusive in terms of appearance
and used very often for this purpose (8,11,12). Nurses
can meet patients with port catheters in almost every
clinic while providing patient care. For this reason,
nurses must have sufficient knowledge and experience in
port catheter care. Otherwise, although the patient has a
port catheter, peripheral intravenous vascular access can
be established again, creating a risk of infection with an
extra intervention and causing the patient to experience
pain and suffering (3). In this study, the practices of
nurses on port catheter care were determined. When
we consider the results, we observed that a considerable
proportion of nurses had no idea about the questions
asked about port catheter care and experienced anxiety
when caring for a patient with a port catheter. When we
consider why nurses are concerned about port catheter
care, it is also seen that lack of knowledge and experience
occupies a vital place. In studies, it was concluded that
nurses’ knowledge of port catheter care was low (8,17).
The results reveal parallelism for the nurses with a lack
of knowledge and experience in port catheter care. It is
assessed that establishing training programs for nurses
that include evidence-based practices related to port
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catheter care will positively impact both the level of
knowledge and concern of nurses about this issue (21).

Referring to their initial application after the port catheter

placement, the nurses stated that they intervened through
the port catheter after different periods, but mainly
“immediately after checking to utilize the radiography”
and “after the day after the stitches were removed”
After checking the location of the catheter when the
port catheter is inserted, intervention can be made
through the catheter (22). Different applications about
the initial application time can reveal results ranging
from establishing a second peripheral vascular access
point although a port catheter exists to late initiation
of treatment. For this reason, adding time information
about the first use of the catheter will help eliminate the
dilemmas in this regard when developing protocols for
the use of a port catheter.

The following practices of the nurses seem consistent
with the literature; palpate the port reservoir to confirm
the location of the catheter before performing any
intervention, pay attention to the sound of contact of
the needle to the reservoir when inserting the needle,
and check the fluid flow by withdrawing the blood after
inserting the needle (8,22). These applications can prevent
the development of extravasation. Extravasation begins
with symptoms such as pain, erythema, burning, itching,
edema, and continues with induration, desquamation,
and bulla formation and may progress to the formation of
necrotic plaques (23). In this study, nurses stated that they
checked the location of the catheter by withdrawing blood
to the injector before any intervention, monitored the area
where the port was located for signs of extravasation and
informed the patient and his relatives about the signs of
extravasation to prevent the extravasation development,
albeit at a low level. In addition to these practices, it is
estimated that good fixing of the port catheter needle,
the use of transparent cover in the port catheter area,
and the creation of protocols to prevent extravasation by
increasing nurses’ awareness on this issue can reduce the
incidence of extravasation (23,24).

The nurses stated that they used a special port catheter
needle to perform the application from the port catheter
and paid attention to the thickness of the Huber needle
according to the density of the drug or solution to be
infused. Huber needles used in Port catheter access
are specially designed. When Huber needles are placed
in the port septum, they prevent fragments from the
tissue. In this way, it makes the texture durable up to
about 2000 insertions. Otherwise, the patient’s tissues
are damaged by the septum of the port catheter, and
the catheter life is shortened (24,25). Considering
the importance of port catheters in the treatment of
the patients and their cost, the attentive behavior of
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nurses in this regard, will be positively reflected in the
patient’s output. Another critical issue regarding the use
of Huber needles is the stabilization of the needle. It is
also stated that recommended usage of the transparent
cover to observe any symptoms of hematomas, infection,
and extravasation are not sufficient and additional use
of sterile strips or sterile tapes may contribute to the
safety of Huber needles by preventing irritation, needle
displacement, and infection (19).

In order to prevent the development of hematomas when
the port catheter was first inserted, nurses stated that
they performed cold application and monitored the area
for the development of hematomas. Careful monitoring
of the interference zone will allow you to notice
complications early and start treatment immediately. The
cold application will reduce the development of pain,
edema, and hematoma in the area by reducing blood flow
to the area where the port catheter is placed and causing
vasoconstriction (24,26).

In this study, nurses stated that they flush with saline and
heparin saline not to block the port catheter. In cases
where the port catheter will not be used for a long time,
they stated that they flush with heparin saline. These
practices are consistent with the literature, although the
rate of expression by nurses is not at the desired level.
In order to prevent drug and blood accumulation in the
catheter lumen, it is recommended to flush with 10 to 20
ml of saline before and after each application and to use
heparin saline prepared with 10 to 100 units of heparin
per milliliter in lock washing using positive pressure
to prevent reflux back to the catheter after the patient’s
treatment is over (2,19). Here, another important
issue is monitoring patients for complications such as
bleeding caused by heparin, the risk, and the presence
of heparin-related thrombocytopenia. Monitoring tissue
plasminogen activator (tPA) value and taking measures
such as extending flush intervals when this value runs up
may benefit in the management of complications (19).

Port catheter-related infection rates are reported to
be 0.018 to 0.35 per 1000 catheter days (10). Referring
to port catheter-related infections, external-lumen
infections are due to the lack of proper antiseptic
application on the skin before the placement of Huber
needles, and internal-lumen infections are due to
infusion of the diluted solution into the catheter and
thereby migration of organisms from the center of the
catheter to the catheter lumen. Infection, which can
also occur for reasons such as contamination caused by
another source, provide a suitable environment for fungal
or bacterial colonization at the fibrin sheath caused by
the body’s normal response to the catheter, is the most
common complication associated with the port catheter
(2,10,22). Port catheter infection causes the patient to

undergo diagnostic procedures, undergo many antibiotic
treatments, and even remove the port and install a new
one, prolonging the patient’s hospital stay, deteriorating
comfort, and increasing health care costs (4,11,14,24).
For all these reasons, the practices applied by nurses to
prevent port catheter infection are of great importance.
In this study, nurses stated that they dress the area with
antiseptic solution before application to prevent port
catheter infection and followed the patient in signs
of local and systemic infection. In addition to these
applications, some others are indicated in the literature
as follows; to ensure hand hygiene infection prevention,
not applying any dressing until the wound recovers after
initial insertion of the port catheter, complying with
port aseptic catheter techniques during the application,
cleaning the skin before every intervention with 2%
alcoholic chlorhexidine solution (for patients with
allergy to alcoholic chlorhexidine, use povidone-iodine),
providing a safe way of stabilization of the Huber needle,
replacement of Huber needle every 7 days, and changing
this infusion sets in every 24 hours (2,10,19). All these
applications must exist in nursing practices to prevent
catheter-related infections.

CONCLUSION

According to the results of this study, which evaluated
nursing practices related to Port catheter care, the
practices performed by nurses are compatible with the
literature but limited. It is believed that conducting in-
depth training programs, including evidence-based
practices related to this issue, will improve the quality of
patient care offered by nurses and positively contribute to
patient outcomes.

Limitations of the study: The single-center execution of
this study can be considered the research’s limitations.
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Amag: Staphylococcus aureus (S. aureus) morbidite ve mortalitesi yiiksek toplum kaynakli ve saglik bakim iliskili enfeksiyonlara neden olmaktadir. En sik izole edildigi enfeksiyonlar;
yara yeri enfeksiyonlar, tiriner sistem enfeksiyonlari, pnémoni, septik artrit, osteomyelit ve sepsistir. Metisiline direngli S. aureus (MRSA) ilk olarak 1960’larda tanimlanmis olup
ve 1980’lerde hastanelerde énemli bir etken haline gelmistir. Ozellikle hastanede yatan hastalarda, saglik hizmeti kaynakli enfeksiyonlarda metisiline direngli S. aureus énemli bir
etkendir. Bu ¢alismada, saglik bakim iliskili S. aureus enfeksiyonlarinin ve MRSA izolatlarinin alt1 yillik donemde, yillara gore dagilimi irdelenmistir. Bu veriler 1s181nda enfeksiyon
kontrol 6nlemlerine ve akilci antibiyotik kullanimina uyumun degerlendirilmesi amaglanmugtur.

Gereg ve Yontem: Ocak 2016-Aralik 2021 tarihleri arasinda bir tigiincii basamak hastanede yatirilarak izlenen, saglik bakim iligkili enfeksiyon tanisi konulan hastalardan izole
edilen S. aureus suslarina iligkin verilere Enfeksiyon Kontrol Komitesi kayitlarindan ulagildi. Alt1 yillik dsnemde 201 adet S. aureus suslarinin neden oldugu saglik bakimu ile iligkili
enfeksiyon tanis1 konuldu. Saglik bakimu ile iliskili S. aureus enfeksiyonlarimin tutulum yaptig1 organ ve sistemlere gére dagilimlari, goriildiigi kliniklere (yogun bakim iinitesi—
servis) ve yillara gore dagilimlar1 degerlendirildi.

Bulgular: Saglik bakimu iliskili genel enfeksiyon etkenlerinin yillara gore dagilimi incelendiginde; 2016 yilinda %1,29 olan oraninin yillar iginde artarak %6,41e ¢iktig1 saptand.
Servislerde yatirilarak izlenen hastalarda 2020 yilina kadar kiimiilatif bir artig oldugu izlendi, oranlar yillara gére sirasiyla; %5, %3,8, %20,3, %25,3, %34,69 ve %17,1 seklinde
saptand1. Yogun bakim iinitelerindeki (YBU) dagilim ise yillara gére sirastyla; %3,9, %10,3, %11,9, %19,4, %20 ve %23,5 olarak saptandi. YBU'de izlenen saglik bakim iliskili S.
aureus enfeksiyonlarmin yillar igindeki artigi, servislerde izlenen artisa gore istatistiksel olarak anlamli saptandi (p<0,05). Hastalarin izlendikleri kliniklere gore MRSA dagilimlar1
incelendiginde, yillar icinde degiskenlik gostermekle birlikte servis ve YBU MRSA oranlarinin ortalamasinin istatistiksel olarak farklilik gostermedigi saptandi (%33,8-%31,3)
(p>0,05).

Sonug: Toplam 6 yillik dénemde S. aureus’un etken oldugu saglik bakimu iligkili enfeksiyon oranlarinda yaklagik bes kat artig saptanmugtir. Ancak, bu artigin MRSA oranlarindaki
artis ile korelasyon gostermedigi belirlendi. El hijyeni egitimleri, standart enfeksiyon kontrol 6nlemlerine uyumun artirilmast ve akilcr antibiyotik kullanimda iyilestirme saglanarak
bu artigin 6niine gegilebilecegini diisiinmekteyiz.

Anahtar kelimeler: Stap/ylococcus aureus, MRSA, yogun bakim tinitesi, saglik bakimu iligkili enfeksiyon

ABSTRACT

Aim: Staphylococcus aureus causes community-acquired and health care-related infections with high morbidity and mortality. The most common infections in which it is isolated
are wound infections, urinary tract infections, pneumonia, septic arthritis, osteomyelitis and sepsis. Methicillin-resistant S. aureus was first identified in the 1960s and became an
important factor in hospitals in the 1980s. Methicillin-resistant S. aureus, in healthcare-related infections, especially in hospitalized patients, is an important factor. In this study, the
distribution of health care related S. aureus infections and MRSA isolates over a six-year period, by year, was examined. In the light of these data, it is aimed to evaluate compliance
with infection control measures and rational antibiotic use.

Material and Method: The data of S. aureus bacteria isolated from patients diagnosed with healthcare-associated infections and followed up in a tertiary hospital between January
2016 and December 2021 were obtained from the Infection Control Committee records. A total of 201 diagnosis of healthcare-associated infections caused by S. aureus bacteria was
detected in a six-year period. S. aureus infections; Health care associated infection diagnoses were evaluated by considering the years, the diagnoses made by infectious diseases, and
the clinics (Intensive Care Unit-Service) where the patients were followed.

Results: According to the distribution of general healthcare-associated infectious agents in 2016, it was found that the rate, which was 1.29%, increased to 6.41% over the years. It
was observed that there was a cumulative increase in the patients hospitalized and followed up in the wards until 2020, the rates were determined as 5%, 3.8%, 20.3%, 25.3%, 34.69%
and 17.1%, respectively, over the years. The distribution in intensive care units (ICU) was determined as 3.9%, 10.3%, 11.9%, 19.4%, 20% and 23.5%, respectively. Health care-related
S. aureus infections over the years were statistically significant compared to the increase observed in wards (p<0.05). When the MRSA distributions of the patients were examined
according to the clinics they were followed, it was found that the average of MRSA rates in the service and ICU did not differ statistically (33.8%-31.3%) although it varied over the
years (p>0.05).

Conclusion: In the 6-year period, the rates of healthcare-associated infections caused by S. aureus increased approximately 5 times. However, it does not correlate with the increase
in MRSA rates. We think that this increase can be prevented by providing hand hygiene trainings, increasing compliance with standard infection control measures and improving
the rational use of antibiotics.

Keywords: Staphylococcus aureus, MRSA, intensive care unit, healthcare associated infection
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GIRIS

Staphylococcus aureus morbidite ve mortalitesi yiiksek
toplum kaynakli ve saglik bakim iliskili enfeksiyonlara
neden olmaktadir. En sik izole edildigi enfeksiyonlar;
yara yeri enfeksiyonlari, tiriner sistem enfeksiyonlari,
pnomoni, septik artrit, osteomyelit ve sepsistir (1). S. az-
reustaki metisilin direnci, minimum inhibitor konsan-
trasyonu (MIC) oksasilin >4 mcg/mL. olarak tanimlar.
Metisiline direngli Staphylococcus aureus (MRSA), 5.
kusak sefalosporinler disindaki tiim beta-laktam grubu
antibiyotiklere direnglidir. Metisiline direncli S. aureus
ilk olarak 1960’larda tanimlanmis olup ve 1980’lerde
hastanelerde 6nemli bir etken haline gelmistir (2).
Ozellikle hastanede yatan hastalarda, saglik hizmeti
kaynakli enfeksiyonlarda metisiline direncli . awureus
onemli bir faktordiir.

Central Asian and Eastern European Surveillance of
Antimicrobial Resistance (CAESAR) alismasinin veril-
erine gore S. aureus lilkemizde invaziv 6rneklerden en
sik izole edilen mikroorganizmalar arasinda 3. sirada
yer almaktadir (3).

MRSA enfeksiyonlari igin tanimlanmuis baslica risk fak-
torleri; ameliyat, diyalize girme, hastaneye yatis; santral
venoz kateterler veya besleme gibi kalic1 perkiitan ciha-
zlar tiipler veya hastanin daha once kiiltiirle kanitlan-
mis MRSA enfeksiyonu varligidir. Saglik hizmetleri ile
iligkili MRSA enfeksiyonu, yatistan 48 saat sonra gelisen
MRSA enfeksiyonu olarak tanimlanmaktadir (4).

Bu ¢aligmada saglik bakim iligkili §. aureus enfeksiyon-
larinin ve MRSA izolatlarinin alt1 yilik dénemde, yil-
lara ve kliniklere gore dagilimi irdelenmistir. Bu veriler
1s181nda enfeksiyon kontrol dnlemlerine ve akilci anti-
biyotik kullanimina uyumun degerlendirilmesi amagl-
anmuigtir.

GEREC VE YONTEM

Ocak 2016-Aralik 2021 tarihleri arasinda bir tigiincti
basamak hastanede yatirilarak izlenen, saglik bakim il-
iskili enfeksiyon tanisi konulan hastalardan izole edilen
S. aureus izolatlarina iliskin verilere Ankara Egitim
ve Aragtirma Hastanesi Enfeksiyon Kontrol Komite-
si kayitlarindan ulagildi. Alt1 yillik donemde 201 adet
S. aureus bakterisinin neden oldugu saglik bakimi ile
iligkili enfeksiyon tanisi konuldu. Saglik bakim iliskili
enfeksiyon tanisi, Ulusal Saglik Hizmeti Iligkili Enfeksi-
yonlar Siirveyans Rehberi kriterlerine gore tanimlandi
(5). Yatan hastalardan izole edilen S. aureus izolat-
larinin tanimlanmas: ve metisilin duyarlihginin belir-
lenmesi Ankara Egitim ve Arastirma Hastanesi, Mikro-
biyoloji Laboratuvarrnda VITEK-2 (Biomerueux, USA)
otomatize tanimlama ve antibiyotik duyarlilik sistemi
kullanilarak gergeklestirildi. izole edilen bakterilerde
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metisilin ve diger antibiyoitik duyarliliklar1 Europe-
an Committee on Antimicrobial Susceptibility Testing
(EUCAST) onerileri dogrultusunda degerlendirildi (6-
8).

S. aureus enfeksiyonlarinin; enfeksiyonlarin tutulum
bolgesi, yillara gore goriilme sikliklar1 ve saptandig:
kliniklere gére (yogun bakim {initesi veya yogun bakim
disindaki servisler) dagilimlar1 tablo ve sekillerle
gosterildi.

Aragtirma verisi SPSS (Statistical Package For So-
cial Sciences for Windows v.22,0, SPSS Inc. Chicago,
IL) araciligiyla bilgisayar ortaminda degerlendirildi.
Tanimlayicr istatistikler ortalama (+) standart sapma,
ortanca (min-maks), frekans dagilimi ve yiizde olarak
sunuldu. Tanimlayic istatistiklerin yani sira Ki-Kare
Testi ve Fisher’in Kesin Testi uyguland. Istatistiksel an-
lamlilik diizeyi p<;0,05 olarak kabul edildi.

Bu calisma i¢in Ankara Egitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulu'ndan onay alinmistir
(Tarih: 12.01.2022, Karar No: 863). Tium islemler Hel-
sinki Deklarasyonunun etik kurul ve ilkelerine gore
gerceklestirilmistir.

BULGULAR

Ocak 2016-Aralik 2021 yillar1 arasinda, Ulusal Saglik
Hizmeti [liskili Enfeksiyonlar Siirveyans Rehberi krit-
erlerine gore 201 adet, S. aureusbakterisinin neden old-
ugu, saglik bakimi ile iliskili enfeksiyon saptandi. Izole
edilen S. aureusizolatlarinin % 48,5’i MRSA, %51,5’i ise
metisiline duyarli §. aureus (MSSA) idi. Bu enfeksiyon-
lar yillara gore goriilme orani, hastalarin izlendigi klin-
iklere gore dagilimi ve izole edilen bakterinin metisilin
direngli veya duyarli olmasina gore gore irdelendi.

Yillara gore saglik bakim iliskili S. aureus enfeksiyon-
larinin dagilimi incelendiginde; 2016 yilinda saglik
bakimi iligkili genel enfeksiyon etkenleri dagilimina
gore %1,29 olan oranin yillar i¢inde artarak %6,41° ¢ik-
tig1 saptandi. Servislerde yatirilarak izlenen hastalarda
2020 yilina kadar kiimiilatif bir artis oldugu izlendi,
oranlar yillara gore sirasiyla; %5, %3,8, %20,3, %25,3,
%34,69 ve %17,1 seklinde saptandi. Yogun bakim iinite-
lerindeki (YBU) dagilim ise yillara gore sirastyla %3,9,
%10,3, %11,9, %19,4, %20 ve %23,5 olarak belirlendi.
YBUde izlenen saglik bakim iliskili S, aureus enfek-
siyonlarinin yillar icindeki artisi, servislerde izlenen
artisa gore istatistiksel olarak anlamli saptandi (p<0,05).

Saglik bakim iliskili enfeksiyonlarin yillara-kliniklere
gore dagilim ve MRSA oranlar1 $ekil 1'de 6zetlenmistir.

Ulusal Saghk Hizmeti Iliskili Enfeksiyonlar Siirveyans
Rehberi kriterlerine gore S. aureusun neden oldugu
saglik bakim iligkili enfeksiyon tanilari irdelendi. Tiim
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yillar degerlendirildiginde en sik saptanan taninin san-
tral venoz kateter iligkili kan dolagim enfeksiyonu old-
ugu belirlendi. Bunu laboratuvara dayali kan dolagim
enfeksiyonu izlemekte idi. Enfeksiyon tanilarina gore
dagilim Sekil 2'de gosterildi.

o7 w8 2018
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Sekil 1. Saghik bakim iligkili S. aureus enfeksiyonlarinin yillara,
kliniklere gore dagilim ve MRSA oranlar:

|.I||“| ||||I|||
bun WA Sempomk Ve SHpmmons  Labi0
.

CEA: Cerrahi alan enfeksiyonu SVK-KDI: Santral venéz kateter
iliskili kan dolagim1 enfeksiyonu VIP: Ventilator iliskili pnomoni
Lab-KDI: Laboratuvar tarafindan dogrulanmis kan dolagimi
enfeksiyonu OM: Osteomiyelit USI: Uriner sistem enfeksiyonu
ABIYE: asemptomatik bakteriyemik iiriner sistem enfeksiyonu
Sekil 2. Yillara gore saglik bakim iliskili . zureus enfeksiyonlarinin
dagilimi

Hastalarin izlendikleri kliniklere gore MRSA dagilim-
lar1 incelendiginde, yillar icinde degiskenlik goster-
mekle birlikte servis ve YBU MRSA oranlarinin or-
talamasinin istatistiksel olarak farklilik gostermedigi
saptand1  (%33,8-%31,3) (p>0,05). MSSA dagilimi
agisindan da YBU ve servisler arasinda farklilik deger-
lendirildiginde sirasiyla; %56,5, %43,5 olarak belirlen-
di. MSSA agisindan klinik ve YBU degerlendirildiginde;
MSSA oranlarinin ortalamasinin istatistiksel olarak
farklilik gostermedigi saptand: (p>0,05). MRSA oran-
larinin yillara gore dagilimi Tablo 1'de gosterilmistir
(Tablo 1).

Tablo 2. MRSA oranlarinin yillara gore dagilimi

Yil Servis % YBU %
2016 0 25
2017 33,3 20
2018 33,3 40
2019 36,8 42,8
2020 61,9 29,6
2021 23,07 40,4
YBU*: Yogun bakim iinitesi

TARTISMA

S. aureus tim diinyada saglik bakim iliskili enfeksiyon-
larin 6nemli bir nedenidir. MRSA insidansi tim diinya-
da degiskenlik gostermektedir. EARS-Net 2015 veriler-
inde; Avrupa iilkelerinde MRSA oraninin %0 ile %57,2
arasinda degistigi, Avrupa genelinde bu oranin ortalama
%16,8 olarak saptandigi, 2018 ve 2019 yil1 raporlarinda
bu oranin kismi olarak diistiigii belirtilmistir (9-11).

Sundugumuz ¢alismada, MRSA oranlarinin 2016
yilindan 2021 yilina servislerde %0dan %23,07’ye
YBUde ise %25’ten %40,4 arttig1 saptanmustir. 2016-
2021 yillar arasinda . a@ureus un etken oldugu saglik
bakim iligkili enfeksiyonlarin oranlari ise sirasiyla
%1,29- %6,41 olarak belirlenmistir. Servis ve YBU ay-
rimi yapilmaksizin MRSA oranlar1 degerlendirildiginde
ise oranlardaki artis %25, %53,85, %48, %40,9, %39,22
ve %33,9 bulunmustur. Avrupa geneli ortalamasi ile
karsilastirildig1 bu oranlarin yiiksek oldugu goriilmek-
tedir. Caligmanin yapildig1 donemlerde hastanemizde
S. aureus a bagl herhangi bir salgin tespit edilmemistir.
MRSA oranlarinin merkezlere ve cografi boélgelere
degisiklik gosterdigi hatirlanmalidir. Calismalarda bu
oranlar yillara ve merkezlere gore degisiklik gostererek
%35-%75 araliginda saptanmigtir (12,13).

Zencir ve ark’nin (14) hastanede yatan hastalarda yaptig1
bir ¢aligmada kan kiiltiiriinde MRSA iireyen hastalarin
%84,6’s1n1n yogun bakim {nitelerinden, %14,4’liniin
ise diger kliniklerden gelen orneklerden elde edildigi
bildirilmistir. Yitksekkaya ve ark (15) ise kan kiiltiiriinde
MRSA saptanan olgularin %48’inin yogun bakim iinite-
lerinden, %47’sinin dahili kliniklerden, %5’inin ise cer-
rahi kliniklerden izole edildigini rapor etmistir. Ozkaya
ve ark’nin (16) calismasinda kan kiltirinde tireme
saptanan hastalar degerlendirilmis ve kan kiiltiiriinde
S. aureus tremesi saptanan olgular tim olgularin
%5,5’1 iken, sadece §. aureus iiremesi saptanan olgu-
larin %69’unu yogun bakim iinitelerinden elde edilen
orneklerden olustugu tespit edilmistir. Caligmamizda
literatiirle benzer sekilde YBU’lerinde . aureusa bagh
gelisen enfeksiyon oranlarinin daha fazla oldugunu
belirledik. Ayrica, 2020 yili verilerini inceledigimizde;
servis hastalarinda goriilen MRSA’ya bagli enfeksiyon
oranlarinin YBU’ye kiyasla artmis oldugunu oldugunu
saptadik. Bu artisin nedenlerini irdeledigimizde; COV-
ID-19 tanili hastalar, immiinosupresif hastalar ve ster-
oid tedavisi alan hastalarin bu artiga neden oldugunu
belirledik. Ancak, ¢aligma tasarimi geregi S. aureus en-
teksiyonlarina yonelik risk faktorlerini incelemedik.

Calismamizda . awreus enfeksiyonlarini enfeksiyon
tanilarina gore de degerlendirdik. Tiim yillarda . au-
reus a bagl en sik kan dolasim enfeksiyonlar: ve ikin-
ci olarak ventilatorle iliskili pnéomoni (VIP) gelistigini
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saptadik. 8. aureus a bagl gelisen kan dolasimi enfeksi-
yonlarinda yiiksek mortalite (%20-%40) goriilebilmek-
tedir (17,18). Mortalite oranlarinidaki yiiksekligin yani
sira hastanede yatis siireleri ve maliyet artigina da neden
olmaktadirlar (19).

Bonnal ve ark’nin (20) 10 yillik bir donemi incele-
dikleri ¢aligmalarinda, nozokomiyal kan dolagimi en-
feksiyonlarinin %18’inde . aureusun etken oldugu
bildirilmistir. Bu vakalarin %38,2’sinde kateter iliskili
kan dolagimi enfeksiyonu saptanmigtir. Caligmalarinda
sonug olarak, S. aureusun etken oldugu saglik bakim
iligkili kan dolasimi enfeksiyonlarinin kateter iligki-
li kan dolasimi enfeksiyonlarinda basit ve kullanish
bir indikatér oldugu yorumunu yapmislardir. MRSA
izolatlarinin el hijyenine dikkat edilmediginde hastane
ortaminda hastalar arasinda kolaylikla yayilabilecegini
gosteren ¢aligmalar mevcuttur (21,22). Dolayisiyla §.
aureusun ve MRSAnin etken oldugu saglik bakim il-
iskili kan dolasimi enfeksiyonlarinin, genel el hijyeni
uygulamalar1 ve enfeksiyon kontrol dnlemlerine uyum
konusunda hastaneler ozelinde belirte¢ olarak kul-
lanilabilecegi diisiincesindeyiz.

Sundugumuz galigmada 2016 yilindan 2021 yilina 8. au-
reus un etken oldugu saglik bakimu iligkili enfeksiyon
oranlarinda yaklasik bes kat artis gozlemlendi. Ancak,
MRSAnin etken oldugu saglik bakimu iligkili enfeksi-
yon oranlarinda bu artis yaklasik 1,3 olarak saptandi,
bu oran istatistiksel olarak anlaml degildi. §. awureus
oranlarindaki anlamli artisin MRSAdaki artiga kargilik
gelmedigini tespit ettik. Bu durumun yillar iginde el hi-
jyeni egitim ve uygulamalarinda etkinlik saglanmasi,
akilcr antibiyotik kullanimin 6nemi ve enfeksiyon kon-
trol onlemlerine uyumun saglanmas: ile gerceklese-
bildigini diistiniiyoruz.

Calismanin Kisithiliklar

Sundugumuz calismada, S. awreus suslarinin sadece
metisilin diren¢ durumlar1 degerlendirilmistir. Diger
antimikrobiyallere duyarlilik durumlar1 ve bunun yillar
icindeki degisimi incelenmemistir. MRSA veya §. au-
reus enfeksiyonlari i¢in risk analizi yapilmamuigtir. Bun-
lar, calismamizin kisithiliklaridir.

SONUC

Sonug olarak, ¢alismamizda yillar i¢inde §. aureusun
etken oldugu saglik bakimu iligkili enfeksiyon oranlarin-
da artmis saptarken, MRSA enfeksiyonlarinin oranin-
da artis saptamadik Hastanemizde el hijyeni egitim-
leri, standart enfeksiyon kontrol 6nlemlerine uyumun
artirilmasi ve akilc1 antibiyotik kullanimda iyilestirme
saglanarak bu artigin 6niine gegilebilecegini diistinme-
kteyiz.
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ABSTRACT

Aim: Many factors affect the hospitalization period of patients after surgery. One of the most important of them is postoperative pain. Our study aims to
investigate the relationship between the postoperative discharge time and the postoperative 24-hour visual analog scale (VAS) pain scores of patients who
underwent thoracotomy and lung resection. Additionally, we also want to identify the parameters that affect the day of discharge, VAS scores, and chest tube
removal time of these patients.

Material and Method: Data of patients who underwent elective thoracic surgery between February 2021 and August 2021 in a tertiary chest disease and
thoracic surgery center were analyzed patients aged between 18 and 75 years, in the ASA I-II-III risk group, with a body mass index (BMI) in the range of 18.5-
35 kg/m?, who underwent thoracotomy and resection due to lung malignancy. Following data were extracted co-morbidities, diagnoses, performed surgery,
type of surgery, duration of surgery, intraoperative complications, intraoperative blood product transfusion history, postoperative advanced complications,
postoperative 24-hour VAS, length of stay, and length of chest tube stay.

Results: A total of 104 patients who underwent elective thoracotomy and lung resection under general anesthesia between February 2021 and August 2021
were included in the study. There was a positive and highly statistically significant correlation between discharge time and chest tube removal time (p <
0.001). There was no statistically significant correlation between discharge times and VAS scores (p=0.553). Additionally, there was no statistically significant
correlation between VAS scores and chest tube removal time. Discharge time had a low positive and statistically significant correlation with age (p=0.027), and
with the duration of the operation (p < 0.001). There was a low degree of negative statistically significant correlation between discharge day and BMI (p=0.017).

Conclusion: While the prolonged chest tube withdrawal time was directly related to the longer discharge time, the VAS scores have no significant correlation
with the discharge time and the chest tube removal time. Additionally, age and operation time were also found to be associated with prolonged discharge time.
Prospective comprehensive studies on this subject will be useful in clarifying the factors affecting the discharge time after thoracic surgery.

Keywords: lung resection, pain, postoperative discharge time, thoracotomy, visual analog scale

(074

Amag: Bir¢ok faktor hastalarin cerrahi sonrasi hastane yats siirelerini etkilemekle birlikte bunlardan en 6nemlisi postoperatif agridir. Bu ¢alismamizdaki birincil
amacimiz torakotomi ile akciger rezeksiyonu yapilan hastalarin postoperatif taburculuk siiresi ile postoperatif ilk 24 saatlik vizuel analog skala (VAS) agr1 skorlar:
arasindaki iliskiyi aragtirmaktir. Tkincil olarak bu hastalarda taburculuk giiniinii, VAS skorlar1 ve gogiis tiipii cekilme zamanini etkileyen parametreleri tespit
etmektir.

Gereg ve Yontem: Caligmamiz, tigiincti basamak gogiis hastaliklar: ve gogiis cerrahisi merkezi olan hastanemizde Subat 2021 ve Agustos 2021 tarihleri arasinda
elektif olarak gdgiis cerrahisi ameliyati olan hastalar postoperatif olarak incelenmistir. 18-75 yas arasi, ASA I-II-III risk grubunda olan, viicut kitle indeksi (VKI)
18,5-35 kg/m? araliginda olan, torakotomi ile akciger malignitesi sebebiyle rezeksiyon uygulanmis hastalar ¢ahismamiza déhil edilmistir. Hastalarin anestezi
kayitlarindan ve dosyalarindan yandas hastaliklar, tanilar, yapilan ameliyat, ameliyat tipi, ameliyat siiresi, intraoperatif komplikasyonlar, intraoperatif kan
uriind transfiizyonu Gykiisii, postoperatif gelismis komplikasyonlar, postoperatif 24 saatlik VAS skorlari, yatis siireleri, ve gogis tiipti kalis siireleri gibi veriler
kaydedilmistir.

Bulgular: Subat 2021-Agustos 2021 tarihleri arasinda genel anestezi altinda elektif torakotomi ve akciger rezeksiyonu yapilan toplam 104 hasta ¢alismaya dahil
edildi. Taburcu olma stiresi ile gogiis tiipti gekilme siiresi arasinda pozitif ve istatistiksel olarak anlaml bir iliski bulundu (p < 0,001). Taburculuk stireleri ile VAS
skorlar1 arasinda istatistiksel olarak anlamli bir iligski bulunamadi (p=0,553). VAS skorlar1 ile gogiis tiipii gekilme zamani arasinda istatistiksel olarak anlamli bir
iliski de bulunamadi. Taburculuk giini ile yas (p=0,027) ve taburculuk giinii ile operasyon siiresi (p < 0,001) arasinda diisiik derecede pozitif yonlii istatistiksel
olarak anlamli korelasyon bulundu. Taburculuk giinii ile VKI arasinda diisiik derecede negatif yonlii istatistiksel olarak anlamli bir korelasyon bulundu (p=0,017).
Sonug: G6giis tiipii gekilme zamaninin uzamast taburculuk siiresinin uzamast ile dogrudan iliskili iken, VAS skorlari ile taburculuk stiresi ve gogiis tiipii ¢ekilme
zamani arasinda anlamli bir korelasyon gozlenmemistir. Ayrica, yas ve operasyon siiresi de taburculuk stiresinin uzamasi ile iligkili bulunmustur. Bu konuda
yapilacak prospektif kapsamli galismalar gogiis cerrahisi sonrasi taburculuk siiresini etkileyen faktorlerin agiga kavusturulmasinda faydali olacaktir.

Anahtar kelimeler: Akciger rezeksiyonu, agri, postoperatif taburculuk siiresi, torakotomi, vizuel analog skala
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INTRODUCTION

Many factors affect the hospitalization period of
patients after surgery. One of the most important of
them is postoperative pain (1). Thoracic surgery,
particularly thoracotomy, is one of the most painful
surgical procedures known (2). Thoracic epidural
analgesia (TEA) is a gold standard in pain management
after thoracic surgery. However, side effects, such as
sympathetic blockade, respiratory depression, urinary
retention, and serious conditions such as epidural
hematoma and abscess may also be encountered (3).

Thoracic paravertebral block (TPVB) offers similar
analgesia to TEA but causes fewer postoperative
complications (4). Therefore, the usage of TPVB and
other regional nerve block applications after thoracic
surgery has increased in recent years (3,5-7). In
addition to regional block applications; intravenous
analgesia treatments, such as opioids, paracetamol,
non-steroidal anti-inflammatory drugs, are also
applied as a component of multimodal analgesia (8,9).

With the development of the thoracoscopy technique,
the smaller incisions in video-assisted thoracic surgery
(VATS) help to reduce the postoperative pain, however,
acute severe pain that develops after thoracotomy
is still a difficult situation to control (3). After these
types of surgery, the most common source of the pain
can be listed as surgical incision, rib injury, and chest
tubes (2). Additionally, postoperative pulmonary
complications, such as pain-related atelectasis and
pneumonia, may develop and pain may result in
longer hospital stays (2, 3). It is also known that acute
pain increases postoperative morbidity and prolongs
hospital stay (10, 11). Due to poor postoperative pain
control, prolonged hospitalization, decreased patient
satisfaction, and prolonged immobilization have been
reported in studies (12, 13).

Many factors affect postoperative pain, such as
obesity, young age, preoperative preparation of the
patient, postoperative analgesia methods, type of
the surgery, duration of the operation, perioperative
complications, number of chest tubes, and length of
stay (14). Although all these parameters are associated
with pain, they also affect the postoperative discharge
times of the patients.

Our study aims to investigate the relationship between
the postoperative discharge time and the postoperative
24-hour visual analog scale (VAS) pain scores of
patients who underwent thoracotomy and lung
resection. Additionally, we also want to identify the
parameters that affect the discharge time, VAS scores,
and chest tube removal time of these patients.

MATERIAL AND METHOD

The study was initiated with the approval of the Ankara
Training and Research Hospital Ethics Committee (Date:
11.01.2022, Decision No: 2012-KEAK-15/2448), data of
patients who underwent elective thoracic surgery between
February 2021 and August 2021 in a tertiary chest disease
and thoracic surgery center were analyzed. All procedures
were carried out in accordance with the ethical rules and
the principles of the Declaration of Helsinki.

Following patients were included in the study: Patients
aged between 18 and 75 years, in the American Society
of Anesthesiologists (ASA) I-II-III risk group, with a
body mass index (BMI) in the range of 18.5-35 kg/m?,
who underwent thoracotomy and resection due to lung
malignancy. Following patients were excluded from the
study: Patients under the age of 18 and over the age of 75, BMI
below 18.5 kg/m? and above 35 kg/m?, with advanced co-
morbidity, with ASA score greater than III, operated under
emergency conditions, and did not undergo thoracotomy.
Additionally, patients with previous lung surgery, previous
COVID-19 pneumonia, and diagnosis of pleural effusion
and hemoptysis were not included in the study.

The medical records of patients were analyzed and the
following data were extracted: age, height, body weight,
BMI, gender, ASA score, co-morbidities, diagnoses,
performed surgery, type of surgery, duration of surgery,
intraoperative complications, intraoperative blood
product transfusion history, postoperative advanced
complications, postoperative 24-hour VAS, length of
stay, and length of chest tube stay. Pulmonary infection,
atelectasis, cardiopulmonary edema, pleural effusion,
pneumothorax, pulmonary embolism, empyema, and
hemoptysis were recorded as postoperative pulmonary
complications during the patients hospitalization
period. Additionally, complications such as other
cardiac, neurological and nephrological were recorded as
extrapulmonary complications.

Analgesia Protocol

Before the end of the surgical procedure, TPVB was
performed, the insertion site was identified at 2.5 cm
lateral of the spinous process at the level of T5-T6. After
the transverse process was felt with the needle, the needle
was pulled back and directed 1 cm toward the upper
side of the transverse process. Then, 20 mL of 0.5%
bupivacaine was injected through the needle. 10 mg IV
metoclopramide was administered to prevent nausea
and vomiting and 100 mg IV tramadol with 50 mg IV
dexketoprofen was administered for analgesia at the end
of the surgery. Intravenous morphine was administered
via patient-controlled analgesia (PCA) pump for 24 hours
in the postoperative surgical intensive care unit. The PCA
pump’s dose delivery was limited to administering a bolus
dose of 1 mg morphine and delivering a maximum dose
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of 12 mg morphine in total within four hours with lockout
intervals of 15 minutes. Paracetamol 1 g every 8 hours
and dexketoprofen 50 mg twice daily were administered
intravenously for multimodal analgesia. As a rescue
analgesic agent, 0.5 mg/kg tramadol was given to patients
intravenously when a score of VAS at rest is greater or
equal to 4. The side effects such as allergic reactions,
hypotension, nausea-vomiting, and itching were recorded.

Statistical Analyses

Data analyses were performed by using SPSS for
Windows, version 22.0 (SPSS Inc., Chicago, IL, United
States). Whether the distribution of continuous
variables was normal or not was determined by the
Kolmogorov Smirnov test. Levenes test was used for
the evaluation of homogeneity of variances. Unless
specified otherwise, continuous data were described as
meantstandard deviation for normal distributions, and
median (interquartile range) for skewed distributions.
Categorical data were described as the number of
cases (%). Statistical analysis differences between two
independent groups, not normally distributed variables,
were compared by the Mann-Whitney U test. Categorical
variables were compared using Pearson’s Chi-Square test
or Fisher’s exact test. Univariate and multivariate linear
regression analyses were performed to find risk factors
and assess the association between discharge times,
VAS scores, and chest tube removal times. The degrees
of the relationship between variables were evaluated
with Spearman correlation analysis. p-value < 0.05 was
accepted as statistically significant on all analyses.

RESULTS

A total of 104 patients who underwent elective
thoracotomy and lung resection under general anesthesia
between February 2021 and August 2021 were included
in the study (Figure 1). Demographic data and surgical
characteristics of the patients are given (Table 1).

CAssessed for eligibility (n= 499))

___________ Excluded (n=241)
* VATS Operation excluded (n=241)

A 4

(Classiﬁed as Eligible (n= 258))

Excluded (n=154)
* Not meeting inclusion criteria (n=92)
» Missing Data (n= 62)

h 4

< Analysed (n= 104) )

Table 1. Demographic characteristics of patients, operational

characteristics, discharge Day, VAS scores and time of chest tube
removal

Patients (n:104)

Gender

Women 30 (28.8%)
Men 74 (71.2%)
Age (year) 60.00 (3.0)
BMI kg/m? 27.72 (7.09)
Co-morbidity

Hypertension 36 (40%)
Diabetes Mellitus 21 (23.3%)

Coronary Artery Disease 12 (13.3%)

Chronic Obstructive Lung Disease —Asthma 9 (10%)
Extra Pulmonary Malignancy 3 (3.3%)
Goiter 5 (5.5%)
Other 4 (4.4%)
ASA

ASA I 34 (32.7%)
ASA III 70 (67.3%)
Operation Side

Left 50(48.1%)
Right 54(51.9%)
Operation Duration (minute) 240.73+83.30
Additional Analgesic 7(6.7%)
PPCs 30(28.8%)
Extra Pulmonary Complications 3(2.9%)
Discharge Time (Day) 7.00 (3.00)
VAS Score (average of 24 hours 3.20 (1.60)
postoperatively)

Chest tube removal time (Day) 5.00 (3.00)

Continuous variables are expressed as either mean+standard deviation (SD) or
median (interquartile range). Categorical variables are expressed as either frequency
or percentage. ASA: American Society of Anesthesiologists; BMI: Body Mass Index;
PPCs: Postoperative Pulmonary Complication; VAS: Visual Analog Scale

The correlation analysis between discharge time, VAS
scores, and chest tube removal time was analyzed.
There was a positive and highly statistically significant
correlation between discharge time and chest tube
removal time (p < 0.001). There was no statistically
significant correlation between discharge times and VAS
scores (p=0.553). Additionally, there was no statistically
significant correlation between VAS scores and chest
tube removal time (p=0.690) (Table 2).

Table 2. The correlation between patients’ discharge time, visual

analogue scale (VAS) pain score, and chest tube removal time

Discharge VAS Chest tube removal
time (day) score time (day)

Discharge time r 1.000

da

(day) p _

VAS score (average r -0.059 1.000

of the first 24

hours) P 0.553

Chest tube removal  r 0.736 0.040 1.000

Bl ek p <0001  0.690

r: correlation coefficient, Spearman Correlation, VAS: Visual Analog Scale

Figure 1. Flow chart of the patients
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The correlation analysis between discharge time, VAS
scores, chest tube removal time and age, BMI, and
operation time of the patients were performed. Discharge
time had a low positive and statistically significant
correlation with age (p=0.027), and with the duration
of the operation (p < 0.001). There was a low degree of
negative statistically significant correlation between
discharge day and BMI (p=0.017). The VAS score had a
low degree of positive statistically significant correlation
with BMI (p=0.018) and operation time (p=0.001).
The time of chest tube removal also had a low degree
of positive statistically significant correlation with age
(p=0.017) and with operation time (p < 0.001) (Table 3).

Table 3. The correlation between patients’ discharge time, visual

analogue scale (VAS) pain score, chest tube removal time, age, body
mass index, and operation duration

Discharge = VAS  Chest tube removal
time (day) score time (Day)
A ) r 0.217 -0.148 0.235
) 0.027 0.133 0.017
r -0.234 0.231 -0.182
BMI (kg/m?) p 0017 0018 0.067
Operation r 0.356 0.332 0.376
Duration (minute) p <0.001 0.001 <0.001
r: correlation coefficient, Spearman Correlation, BMI: Body Mass Index

Discharge time and chest tube removal time in patients
with PPC were statistically significantly higher than
in patients without PPC (p < 0.05). The presence of
extrapulmonary complications had no statistically
significant relationship with discharge time, chest tube
removal time, and VAS score (p > 0.05) (Table 4).

Table 4. The relationship between discharge day, VAS scores and

chest tube removal time in patients with postoperative pulmonary
complications and extra pulmonary complications

Discharge Chest tube
: VAS score 5
time (day) med (IQR) removal time
med (IQR) (day) Med (IQR)
Yes 6(3) 3.1(1.6) 5(3)
PPCs No 9(7) 3.4 (1.5) 8(7)
p <0.001 0.722 <0.001
Extra Yes 7 (3) 3.3(1.6) 5(3)
Pulmonary ~ No  4(12) 1.5 (2.9) 4(12)
Complications 0.592 0.055 0.970
Med: Median, IQR: Interquartile range, VAS: Visual Analog Scale, PPCs: postoperative
pulmonary complications

Univariate and multivariate linear regression analyses
were applied to determine the factors affecting the
discharge time of the patients. The results revealed
that PPCs formation and prolongation of chest tube
withdrawal were associated with prolonged discharge
time (Table 5).

Univariate and multivariate linear regression analyses
were used to determine the factors affecting the VAS
scores of the patients. According to the results of the
multivariate linear regression analysis, the increase in the
operation time and the occurrence of extrapulmonary
complications were the factors that increase the VAS
score (p < 0.05).

Univariate and multivariate linear regression analyses
were performed to determine the factors affecting the
chest tube removal time of the patients. According to the
results, the prolonged operation time and the formation
of PPCs are the factors that increase the time of chest
tube withdrawal (p<0.05).

DISCUSSION

In our study, the factors affecting the discharge time of
patients who underwent thoracotomy and lung resection
were evaluated. The postoperative 24-hour VAS scores
had no significant correlation with the discharge time and
with chest tube withdrawal time. Chest tube withdrawal
time, age, and operation time were associated with
prolonged discharge time.

Outpatient surgery and methods that decrease the
discharge time have become one of the main topics in
all surgical branches. Enhanced recovery after surgery
(ERAS)isanincreasingly accepted practice and has gained
popularity in thoracic surgery as well. ERAS protocols
aim to ensure rapid discharge. For this, ERAS protocols
try to reduce the complications that may develop in
patients by applying less invasive surgical techniques and
by providing effective analgesia (15-17). Similarly, chest
tube management following thoracic surgery procedures
has an important role in rapid discharge (18).

Table 5. The results of univariate and multivariate linear regression analysis applied to determine the factors affecting the discharge days of

the patients

. . i Univariate linear regression analyze Multivariate linear regression analyze

Dependent variable : discharge time 5 o

95,0% CI for B 95,0% CI for B
(day) Beta t Beta t

Lower Upper Lower  Upper

Age (year) 0.219 2.267 0.026 0.010 0.147 0.001  -0.009 0.993 -0.036  0.035
Gender (reference : Woen) 0.250 2.603 0.011 0.535 3.961 0.085 1.739 0.085 -0.105 1.579
BMI kg/m? -0.165 -1.688  0.095 -0.294 0.024
Operation Side -0.172  -1.758  0.082 -2.981 0.179
Operation Duration (minute) 0.303 3.212 0.002 0.006 0.024 0.058 1.218 0.226 -0.002 0.007
PPCs 0.603 7.643  <0.001 4.025 6.846 0.137  2.498 0.014 0.249 2.181
Extra Pulmonary Complications 0.024  0.242 0.809 -4.202 5.371
VAS -0.112  -1.141 0.257 -0.926 0.250
Chest Tube Removal Time (Day) 0.884 18.946 <0.001 0.748 0.923 0.764 13.566 <0.001 0.617 0.828
B; Standardized Coefficients, R2:0,811, Anova p<0,001, BMI: Body Mass Index, PPCs: Postoperative Pulmonary Complications, VAS: Visual Analog Scale
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In the literature, many studies focus on different aspects
of postoperative chest tube management in thoracic
surgery (18, 19). According to these studies, prolonged
chest tube application can prolong the hospital stay and
can increase complications. Furthermore, the optimal
timing of chest tube withdrawal has been debated for a
long time, and many medical centers rely on the volume
output threshold to decide the appropriate time for chest
tube removal (19). The appropriate thresholds for output
volumes have also been analyzed. Some surgeons argue
that higher daily volume outputs (450-500 cc) should be
used as acceptable thresholds for chest tube removal (20).

After surgery, many patients can be discharged the same
day after chest tube withdrawal, however, others may
require a longer stay. Furthermore, some factors such as
chronic comorbidities, obesity, and smoking history are
also important in prolonging the duration of the chest
tube. For shortening the chest tube withdrawal time,
indirectly the discharge time; a center-based algorithm
can be an appropriate approach (18). In this study; the
prolonged operation time and the development of PPCs
were evaluated as effective factors in the prolonged chest
tube withdrawal time, and this was also evaluated as a
factor affecting the discharge time.

Effective perioperative analgesia is one of the most
important components of ERAS. This situation can be
achieved with a comprehensive multimodal perioperative
analgesia management in which regional techniques
are also applied (14, 15, 17). In our study, there was no
correlation between VAS scores and discharge times.
Low VAS scores observed in patients in the postoperative
period indicate that effective analgesia is achieved for
these patients. Since effective analgesia was provided in
almost all of the patients, complications that may occur
due to pain were not observed. We think that this is the
reason why there was no relationship between VAS scores
and discharge times in our study.

The duration of the operation, age, and BMI are among
the factors that affect the discharge time (18). Studies
have shown that the longer the BMI, the longer the
discharge time. This can be explained by the increase in
PPCs in obese patients. Unlike these results, in our study,
no relationship was found between the increase in BMI
and the duration of discharge. The absence of morbidly
obese patients in the study may explain why BMI was not
an effective factor in prolonged discharge time.

The increase in operation time with age may be related
to PPCs that may develop (21, 22). Comorbid conditions
may also increase with increasing age. Additionally,
the prolonged operation time may cause problems in
both anesthesia and surgery therefore it may affect
the duration of hospitalization. In our study, age and
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duration of operation prolonged the duration of chest
tube withdrawal and therefore the duration of discharge
from the hospital. Prolonged time can be limited by
preoperative comprehensive evaluation of age-related
comorbid conditions and keeping the operation time as
short as possible.

There are some limitations to this study. First of all,
the study is a single-center and retrospective study.
Additionally, long-term complications of the patients
after surgery could not be evaluated.

CONCLUSION

While the prolonged chest tube withdrawal time was
directly related to the longer discharge time, the VAS
scores have no significant correlation with the discharge
time and the chest tube removal time. Additionally, age
and operation time were also found to be associated with
prolonged discharge time. Prospective comprehensive
studies on this subject will be useful in clarifying the
factors affecting the discharge time after thoracic surgery.
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0z
Amag: Biiyiik veya komplike abdominal herniler, popiilasyonun yaklasik %0,5 ila 1'inde goriilir. Bu fitiklar anterior kompenent seperasyon teknigi ile

insizyonel fitiklar dahil olmak tizere komplike abdominal hernilerin onarimu i¢in yaygin olarak kullanilan teknikdir. Bu ¢aliyjmanin amaci genis defektli buyiik
komplike hernilerin onariminda onlay polipropilen meshli anterior komponent seperasyon teknigini degerlendirmektir.

Gereg ve Yontem: Nisan 2018- Nisan 2021 tarihleri arasinda Hitit Universitesi Genel Cerrahi poliklinigine bagvuran komplike abdominal herni tanisi konulup
anterior komponent seperasyon teknigini ile opere edilen hastalar geriye yonelik olarak hastane sisteminden tarandi. 29 hastanin bilgilerine ulasildi. Hastalar
yas, cinsiyet, ASA skoru, ek hastalik sayisi, yogun bakim ihtiyaci, preoperatif ve intraoperatif defekt ¢api, postoperatif komplikasyon varligi, cerrahi alan
enfeksiyonu, seroma, cilt nekrozu, yapilan ameliyat, 6nceki operasyon sayisi ve etiyolojisi, mortalite, hastanede kalis siiresi, takip siiresi ve niiks agisindan
degerlendirildi.

Bulgular: Caligmaya dahil edilen 29 kisinin 13’niin erkek (%44,8), yas ortalamalar1 60,9+12,23 yil oldugu goriildi. Hastalarin 18,1 (%62,1)’i ASA 2 idi.
Komplike abdominal herni tanisinin en sik nedeni jinekolojik operasyonlar 10 (%34,5) idi. Hastalarin biri hari¢ hepsine anterior komponent seperasyon
teknigini ile opere edildi. Hastalarin 4 (%13,8)’tinde yogun bakim ihtayaci ve 1 (%3,4)’ inde mortalite gelismistir. Ortalama takip stiresi 18,79+7,63 (18) ay idi.
Hastanede kalis siiresi ortalama 6,76+5,04 giin idi. Postoperatif komplikasyonlardan en sik 3 (%10,3) hastada seroma goriildii. Cerrahi alan enfeksiyonu ise
sadece 3 (%10,3) hastada goriildii. Tiim hastalarin 25 (%86,2)’ine 6lii bosluklar azaltmak i¢in subkutan dokular1 mesh tizerine tespit islemi yapildi. Hastalarin
takiplerinde sadece 2 (%6,9) hastada niiks gorildi.

Sonug:Anterior komponent seperasyon teknigi, bityiik insizyonel fitiklar: olan hastalar i¢in giivenli, kolay ve hizli bir segenektir. Hastalarin ihtiyaglarina gore
kisisellestirilerek ve bu islemle ilgili deneyim arttik¢a komplikasyon orani en aza indirilebilir.

Anahtar Kelimeler: Komplike biiyiik herni, anterior kompenent seperasyon teknigi, niiks, komplikasyon

ABSTRACT

Aim: Large or complicated abdominal hernias occur in approximately 0.5 to 1% of the population. These hernias are commonly used for repair of complicated
abdominal hernias , including incisional hernias, with the anterior component separation technique. The aim of this study is to evaluate the anterior component
separation technique with onlay polypropylene mesh in the repair of large complicated hernias with large defects.

Material and Method: Patients who were admitted to the General Surgery Outpatient Clinic of Hitit University between April 2018 and April 2021 and were
diagnosed with complicated abdominal hernia and operated on with anterior component separation technique were retrospectively scanned from the hospital
system. Data of 29 patients were obtained. The patients were age, gender, ASA score, number of additional diseases, need for intensive care, preoperative and
intraoperative defect size, presence of postoperative complications, surgical site infection, seroma, skin necrosis, surgery performed, number of previous
operations and etiology, mortality, hospitalization. Length of stay, follow-up and recurrence were evaluated.

Results: Thirteen (44.8%) of the 29 people included in the study were male, with a mean age of 60.9+12.23 years. Eighteen (62.1%) of the patients were ASA
2. The most common reason for the diagnosis of complicated abdominal hernia was gynecological operations 10 (34.5%). All but one of the patients were
operated with anterior component separation technique. 4 (13.8%) patients required intensive care and 1 (3.4%) mortality developed. The mean follow-up
period was 18.79+7.63 (18) months. The mean hospital stay was 6.76+5.04 days. Seroma was the most common postoperative complication in 3 (10.3%)
patients. surgical site infection was seen in only 3 (10.3%) patients. In 25 (86.2%) of all patients, subcutaneous tissues were fixed on the mesh to reduce dead
spaces. Recurrence was observed in only 2 (6.9%) patients during the follow-up of the patients.

Conclusion: Anterior component separation technique is a safe, easy and fast option for patients with large incisional hernias. Complication rates can be
minimized by customizing patients' needs and increasing experience with this procedure.

Keywords: Complicated large hernia, Anterior component separation technique, Recurrence, Complication
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GIRIS

Biiyiik veya komplike abdominal herniler (KAH), po-
piilasyonun yaklasik %0,5 ila 1'inde goriiliir. Primer
veya daha once gegirilmis karin ameliyatlarina (kesi
yeri fit1g1) ikincil olabilir. Laparatomi yaralarinin %2 ila
111 insizyonel herniye donisiir (1). KAH artan bir se-
kilde hastalarda goriilmektedir. Bu tiir defektler, coklu
karin operasyonlari, karin duvarinin cerrahi rezeksiyo-
nu, nekrotizan karin duvari enfeksiyonlar1 veya terapo-
tik a¢ik karin ile iliskili insizyon fitig1 nedeniyle ortaya
¢ikabilir. Biiytiik veya komplike fitiklar, kronik sirt agri-
s1, solunum yetmezligi ve degisen viicut goriintiisii gibi
sorunlarla iligkili olabilir. Bu defektler veya insizyonel
herni ile ilgili semptomlari olan hastalar cerrahi onarim
yapilmalidir (2).

KAH, defektin iizerine (onlay) veya defektin altina ve pe-
ritonun stiine (sublay) yerlestirilebilen mesh ile takviye
ile birlikte defektin gerilimsiz olarak kapatilmasiyla ona-
rilir. KAHler igin, primer siitiir onarimi genellikle geri-
limsiz kapatmaya izin vermek icin yeterli degildir. Karin
duvari ilerlemesini saglamak igin bir teknigin kullanil-
masy, hala fittk onariminin altin standard: olarak kabul
edilmis olup, karin duvarinin bu gerilimsiz mesh takvi-
yeli rekonstriiksiyonuna izin vermek i¢in biiylik defekt-
lerde siklikla gereklidir (3-5).

Rives-Stoppa teknigi ve anterior kompenent seperasyon
teknigi (AKST) (her ikisi de retromuskiiler mesh yerles-
tirme ile), insizyonel fitiklar dahil olmak {izere karma-
sik ve biiytik ventral fitiklarin onarimi igin yaygin olarak
kullanilan tekniklerdir. (6-8).

Komponent seperasyon teknigi, kaslarin innervas-
yonlarini ve kan akimini kesmeden kas tabakalarinin
translasyonu ile karin duvari yiizeyinin genisletilmesi-
ne dayali olarak ortaya ¢ikmigtir. Bu, posterior rektus
kilifinin rektus abdominis kasindan ayrilmas: ve daha
sonra rektus abdominis kasi ile posterior rektus kili-
f1 arasindaki ag ile biyiitilmesiyle daha da gelistirildi
(9-11). Bu teknikle 25-30 cm'ye kadar defektler belinde
kopriilenebilir. Bununla birlikte, yara komplikasyonlar1

siktir. Hematom, seroma ve enfeksiyonlarin hastalarin
yarisina kadar oldugu bildirilmektedir (12).

Bu ¢alismanin amaci genis defektli biiyiik komplike her-
nilerin onariminda onlay polipropilen meshli anterior
komponent seperasyon teknigini degerlendirmektir.

GEREC VE YONTEM

Bu ¢aligma icin Hitit Universitesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulundan onay alinmistir
(Tarih: 30.04.2021, Karar No: 2021-66). Ardindan Nisan
2018-Nisan 2021 tarihleri arasinda KAH tanisiyla opere
edilen hastalar geriye doniik olarak arastirildi. Tim is-
lemler Helsinki Deklarasyonu’nun etik kurul ve ilkeleri-
ne gore gerceklestirilmistir.

Belirlenen tarihler arasinda Hitit Universitesi Genel Cer-
rahi poliklinigine bagvuran KAH tanis1 konulup AKST ile
opere edilen hastalar geriye yonelik olarak hastane siste-
minden tarandi. 29 hastanin bilgilerine ulasildi. Hastalar
yas, cinsiyet, ASA skoru, ek hastalik say1si, yogun bakim
ihtiyaci, preoperatif ve intraoperatif defekt ¢api, postope-
ratif komplikasyon varligs, cerrahi alan enfeksiyonu(CAE),
seroma, cilt nekrozu, yapilan ameliyat, 6nceki operasyon
sayis1 ve etiyolojisi, mortalite, hastanede kalis siiresi, takip
siiresi ve niiks agisindan degerlendirildi. Téim hastalar ayn1
genel cerrahi uzmani tarafindan ameliyat edilmis olup ta-
kipleri yine ayni cerrah tarafindan yapildi.

Anterior Kompenent Seperasyon Teknigi

Tiim operasyonlar genel anestezi altinda yapildi. Insiz-
yon, fitik yerine, onceki cerrahi skarlarin varligina ve
apronektomi planlanip planlanmadigina gore planlandi.
Fitik kesesi diseksiyonu yapildiktan sonra igerigi azalti-
larak agildi. Defektin genisligi 6l¢tildii. Daha sonra her
iki tarafta linea semilunaris'in ~2-5 cm lateralinde, tistte
kosta kenarlarinin ve altta simfizis pubisin ~2-5 cm la-
teraline kadar diseksiyona devam edildi. On komponent
ayrimyi, linea semilunaris'e paralel 1 cm lateralden verti-
kal bir kesi ile kostal marjdan inguinal bolgeye kadar bir
veya her iki tarafta ihtiya¢ duyuldugunda uzanan kesiler
yapild: (Sekil 1-2-3).

: e NN

Resim 1-2-3: Anterior Kompenent seperasyon teknigini (AKST) gerceklestirmek i¢in ilk cerrahi adim, deriyi ve deri alt1 dokularin: alttaki
fasyadan dekole edilmesi. Diseksiyon, kostal kenardan kaudalde pubise ve lateral olarak 6n aksiller hatta iliak kreste uzanir (2).
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Resim 4-5-6: External oblik kas, altta yatan internal oblik kastan kiint olarak diseke edilmesi ve orta hattin kapatilmasi, Fasya tizerine mesh

yerlestirilmesi,apronektomi ve tespit,ciltalt1 ve cilt kapatilmasi (2).

Linea alba'nin siirekli kapatilmasi, bir veya her iki taraf-
ta dis oblik aponevroz insizyonunda bosluk olusmasina
neden olacak ve gerilimsiz orta hat kapatmas: saglayacak
olan prolen 1 kullanilarak gergeklestirildi. Daha sonra,
tistteki kostal marjlardan asagidaki simfizis pubise uzanan
ve gelisen bogluklar1 ve orta hat fasya kapanmasini kapla-
yan dis oblik aponevrozun lateral kenarinin en az yaklagsik
5 cm Otesine uzanan genis bir polipropilen ag onlay yer-
lestirildi (Sekil 4-5). Apronektomi yapilmast ve flep mobi-
lizasyonunu en aza indirmek i¢in, mes ile subkutan doku
arasinda olii bogluklar1 azaltmak i¢in énce apronektomi
yapildi sonra 2/0 vicrille tespit suturu yapildi. Cilt kapatildi
ve her iki taraftan tiip drenler yerlestirildi (Sekil 6).

Istatistik Analizi

Sayisal degiskenler olan yas, preoperatif ve intraoperatif
defekt capi,takip ve yatis siiresi ortalamatstandart sapma
ve parantez igerisinde medyan kullanilarak raporlandi.
Sayisal olgiimler arasindaki iligkiler veri dagilimina uy-
gun olarak Pearson veya Spearman korelasyon katsayisi
ile aragtirildi. Kategorik degiskenler olan cinsiyet, ek has-
talik sayisi, onceki ameliyat sayis1 ve etiyolojisi,yapilan
ameliyat, ASA skoru, mortalite ,postoperatif morbidite
ve lokal komplikasyon varlig1 say1 ve parantez igerisin-
de ytizde olarak raporlandi. Tiim istatistik analizleri IBM
SPSS Statistics for Windows yazilimi kullanilarak yapildi
(versiyon 26; IBM Corp., Armonk, N.Y., USA).

BULGULAR

Calismaya dahil edilen 29 kisinin 13’niin erkek (%44,8),
yas ortalamalar1 60,9+12,23 yil oldugu goriildi. Ortanca
yas 62 yildi. Hastalarda hig hastalig1 olmayan 8 (%27,5)
hasta vardi, hastalarin 18 (%62,1)’i ASA 2 idi, 1 (%3,4)’i
ise ASA 4 idi.

Hastalarda 2 ve daha fazla ameliyat olanlarin sayis1 17 (58,6)
ve KAH tanisinin en sik nedeni jinekolojik operasyonlar 10
(%34,5) idi. Preoperatif batin tomografisine gore defekt ¢api
11,2842,58 (11) cm ve intraoperatif defekt cap1 14,06+2,60
(15) cm idi. Hastalarin hepsi Anterior Kompenent Seperas-
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yon teknigi (AKST) ile opere edildi. Bu hastalardan sadece
1 (%3,4)’ine kolon rezeksiyonu ve ince barsak rezeksiyonu
yapildigindan meshsiz AKST yapild1 (Tablo 1).

Tablo 1: Hastalarin Demografik bilgi

Cinsiyet

Erkek 13 (%44,8)

Kadin 16 (%55,2)
Yas 60,9+12,23 (62)
ASA

I 1 (%3,4)

1 18 (%62,1)

I 9 (%31)

v 1 (%3,4)
Ek hastalik say1s1

yok 8 (%27,5)

1 11 (%37,9)

2 ve daha fazla 10 (%34,4)
Yogun bakim ihyiyaci 4 (%13,8)
Preoperatif defekt capi(cm) 11,28+2,58 (11)
Intraoperatif defekt capi(cm) 14,06+2,60 (15)
Niiks 2 (%6,9)
Takip (Ay) 18,79+7,63 (18)
Hastanede kalig(giin) 6,76+5,04 (5)
Mortalite 1 (%3,4)
Onceki operasyonlar

Jinekolojik onkolojik operasyon 10 (%34,5)

Mezenter iskemi 2 (%6,9)

Insizyonel herni 5(%17,2)

Kolon kanserine bagli operasyon 6 (%20,7)

Akut batin operasyonu 2 (%6,9)

Delici kesici alet yaralanmasina bagli operasyon 3 (%10,3)

Trafik kazasi+TRAM flep 1(%3,4)
Operasyon sayis1

1 defa operasyon olan 12 (%41,4)

2 ve daha fazla operasyon olanlar 17 (%58,6)
Komplikasyon

Seroma 3 (%10,3)

Cerrahi alan enfeksiyonu 3 (%10,3)

Hematom 2 (%6,9)

Cillt nekrozu Yok
Yapilan ameliyat

AKST meshsiz+ileum-+kolon rezeksiyonu 1 (%3,4)

AKST meshli 22 (%75,8)

AKST meshli + ileum rezeksiyonu 4 (%13,8)

AKST meshli+ Kolesistektomi 4(%13,8)

AKST meshli+ petit herni onarimi 1(%3,4)
Tespit sutur 25 (%86,2)
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Hastalarin 4 (%13,8)lnde yogun bakim ihtayaci ve 1
(%3,4)'inde mortalite gelismistir. Ortalama takip siiresi
18,79+7,63 (18) ay idi. Hastanede kalis siiresi ortalama
6,76+5,04 giin idi. Postoperatif komplikasyonlardan en
sik 3 (%10,3) hastada seroma goriildii. CAE ise sadece 3
(%10,3) hastada goriildi. Tiim hastalarin 25 (%86,2)’ine
oli bosluklar1 azaltmak i¢in subkutan dokular1 mesh
lizerine tespit islemi yapildi. Hastalarin takiplerinde sa-
dece 2 (%6,9) hastada niiks goriildii (Tablo 1).

TARTISMA

Karin duvari fiti§1 onarimi en yaygin cerrahi prosediir-
lerden biridir. Karmagik bir karmn fitiginin nasil tamir
edilecegine karar vermek zor bir karardir ve ameliyat
oncesi karar vermeyi ve risk danismanhigini yénlendiren
kanita dayal1 birkag kilavuz vardir. Biiyiik veya komplike
fitiklar, kronik sirt agrisi, solunum yetmezligi ve degisen
viicut goriintiisii gibi sorunlarla iligkili olabilir. KAH ile
ilgili semptomlar1 olan hastalar cerrahi onarim yapilma-
lidir. KAH’in nonoperatif tedavisi ile ilgili birkag kiigiik
randomize olmayan ¢alismada, yillik ortalama acil bas-
vuru insidansi %2,6 (%0-20)dir (12). Bununla birlikte,
nonoperatif tedavi segen hastalar, yasam boyu acil du-
ruma girme riskinin yiiksek olabilecegi konusunda bil-
gilendirilmelidir. Kompenent seperasyon teknigi, biiyiik
fitiklarin orta hat onariminda gelismis miyofasyal mobi-
lizasyona izin veren 6nemli bir teknik gelismedir. Bu tek-
nik en sik olarak dis oblik aponevrozun transeksiyonu ile
karin 6n duvari diseksiyonunu igerir. Ilk olarak Ramirez
tarafindan 1990 yilinda tarif edilen kompenent seperas-
yon teknigi, biiyiik veya komplike orta hat karin duvari
defektlerini kapatmada etkili yontem oldugu goriilmiis-
tiir (9). Ayrica bu teknik, komplike insizyonel hernileri
yonetmek i¢in kullanilan bir cerrahi teknik olup, mesh
kullanilarak veya kullanilmadan karin duvarinin sekil-
lendirilebilirligini artirdig1 goériilmistir (13). Bu galig-
mada bir hastaya meshsiz AKST uygulanmis ve diger
hastalarin hepsine meshli AKST uygulanmustr.

Kesi fitiklar1 genislemeye egilimlidir (14,15). Biiytiditkge
sikayetler ve fiziksel yetersizlikler artar, onarimlar1 zor-
lasir ve ameliyat sonras1 morbidite ve mortalite riskleri
artar. Fitik defekti boyutunun postoperatif komplikasyon
risklerini 6ngérmede biiyiik 6nem tasidig gosterilmistir
(16). Biiyiik ve dev kesi fit1g1 olan hastalar genellikle obe-
zite, diabetes mellitus ve kardiyorespiratuvar problemler
gibi eslik eden komorbiditeler gosterirler. Bu ¢alismada
ek hastalik sayis1 11 (%37,9) hastada bir hastalik 10 has-
tada 10 (%34,4) hastalik olup agirlikli olarak hipertansi-
yon, DM ve KOAH mevcuttu. Postoperatif yogun bakim
ihtiyac1 4 (%13,8) hastada olmustur, mortalite ise sade-
ce 1 (%3,4) hastada gelisti. Preoperatif ASA 4 olan hasta
postoperatif 5. giinde pulmoner emboli tanistyla eksitus
oldu. Bu hastanin ameliyata bagli komplikasyonlardan

ziyade mevcut ko-morbiditeye bagli eksitus oldugunu
distinmekteyiz. Fitik defektleri ve hacimleri u¢ nokta-
larda olmasina ragmen hastalarimizda herhangi bir so-
lunum yetmezIligi veya abdominal kompartman sendro-
mu yasanmadi. Kesicioglu ve ark. (17) yaptig1 calismada
mortalite %2,5 olarak bulmuslar. Baska bir ¢alismada ise
mortalite %1,2 olarak bulmuslar (18). Caliymamuz litera-
tiirle uyumlu olup mortalitenin hafif yiiksek olmasi vaka
sayisinin az olmasina baglamaktayiz.

Bu ¢alismada obstetrik cerrahi 10 (%34,5) ve kolon kan-
seri i¢in laparotomi 6 (%20,7) herniasyonun yaygin ne-
denleriydi. Trehan ve ark. (13) yaptig1 caligmada benzer
sonuglar bulunmustur. Samir ve ark. (19) tarafindan
yapilan calismada, muhtemelen tamamen farkli popii-
lasyon nedeniyle, tekrarlayan ventral herni karin duvari
onarimi igin en yaygin (%45) endikasyondu.

Yara komplikasyonlari, AKSTde fitik onariminin yiiz-
de 0 ila 50 arasinda degisen en yaygin komplikasyonu-
dur. Obez hastalarda daha yiiksek enfeksiyon oranlar1
goriilmektedir (20,21). Bir ¢aligmanin genis serilerinde
AKST' den sonra %42,9' luk bir yara komplikasyonu bil-
dirmislerdir (22). Van Geften ve ark. (11) 95 hastanin
23 (%24)1unde hematom/seroma olusumunu bildirir-
ken, Samir ve ark. (19) hematom insidansini %6,3 ve
seroma insidansini %37,5 olarak bulmuslardir. Bu ¢alig-
mada yara komplikasyonlar1 toplam 8 (%27,5) idi. Bun-
lardan 3 (%10,3)’inde CAE, 3 (%10,3)’tinde seroma ve
2 (%6,9)’sinde hematom goriildii. Cilt nekrozu hig ge-
lismedi. Seromanin ve enfeksiyonun literatiire gore az
olmasini aprenektomiye ve 6lii bosluk olusturan alan-
lara mesh ile subkutan arasina tespit suturu konmasina
baglamaktayiz. Ama yine bunu genis serili randomize
prospektif calismalarla da desteklenmesi gerektigini
distinmekteyiz.

AKST sonrasi niiks oranlarinin %7'den %32'ye kadar ge-
nis bir aralikta oldugu bildirilmektedir (20,21,23,24). Bu
caligmada ortalama takip siiresi 18,79+7,63 ay idi. Sadece
2 (%6,9) hastada niiks goriildii. Bunlardan biri meshsiz
yapilan AKST hastasiydi. Hastaya mesh konulmamasi-
nin nedeni hem ince barsak rezeksiyonu hem de kolos-
tomi acilmasi idi. Van Geffen ve ark. (11) hastalarinin
15 (%15,7)’inde niiks gérmiislerdir. Sailes ve ark. (25) 10
yillik bir siire icinde %18,5'lik bir niiks orani bildirmis-
ler, Hultman ve ark. (26) ortalama 4,4 yillik bir takipte
9%19,8'lik bir oran bildirmislerdir. Bagka bir ¢aligmada ise
Ortalama 50 aylik takip siiresinde 5 (%5,5) hastada fitik
nitksii gozlenmistir (27). Calismamizda niiks oranlari
literatiire gore diisiik oldugu goriilmistiir. Bunu mesh
kullanilmasina ve takip siirelerinin kisa olmasina bag-
lamaktayiz. Tekrarlama oranlarini azalttig gosterildigin-
den operasyonlarin biri haricinde hepsine meshli AKST
uygulandi (28,29).
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Bu ¢alismanin sinirlamalary; bizim goriisiimiize gore, bu
calisma AKST kullanilarak KAH onarimi yapilan hastala-
rin retrospektif ve kapsamli bir incelemesini saglar ve tiim
hastalarin tedavi ve takibi ileriye doniik olarak gerceklesti-
rilmistir ve hastanemiz veri tabanina kaydedilmistir. Has-
ta sayisinin az olmas, takip siiresinin uzun olmamasi ve
kompenent seperasyon teknigi uygulanmayan diger yon-
temler kullanilarak biiyiik fitiklarla karsilastirmali ¢alisma
olmamasi calismamizi kisitlamistr.

SONUC

AKST, biiytik insizyonel fitiklar1 olan hastalar i¢in giiven-
li, kolay ve hizli bir segenektir. Hastalarin ihtiyaglarina
gore kisisellestirilerek ve bu islemle ilgili deneyim arttik-
¢a komplikasyon orani en aza indirilebilir. Ayrica biiyiik
boyutlu fitiklar1 yonetmek i¢in kullanilan bu y6ntemin,
mesh kullanilarak karin duvarinin sekillendirilebilirligini
arttirdig1 ve kozmetik olarak iyi sonuglar vermenin yani
sira karin i¢i basincini koruyabildigini diisiinmekteyiz.
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Comparison of lung involvement related to COVID-19 infection
in patients using sulfasalazine and biological agents diagnosed
with ankylosing spondylitis
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ABSTRACT

Objectives: The aim of this study is to examine the lung involvement caused by the SARS CoV-2 factor in patients diagnosed with ankylosing
spondylitis using sulfasalazine and biological drugs.

Material and Method: File systems of patients with RT-PCR positive AS diagnosis who have undergone COVID-19 were retrospectively
reviewed. Patients with a diagnosis of AS were divided into two groups as those using sulfasalazine and biological agents. Thoracic computed
tomography (CT) results of the patients were divided into mild, moderate, severe, bilateral or unilateral. The data were also compared
between the patient and control groups.

Results: Of the 58 patients included in the study, 26 were receiving biological agent and 32 were receiving sulfsalazine. Of the patients using
DMARD, 17 were receiving adalimumab, 4 etanercept, 2 golimumab, 2 certolizumab, and 1 patient infliximab. Thirteen patients in the AS
group had lung involvement due to SARS CoV-2 on thorax computed tomography. It was seen that patients, 9 men and 4 women, were
hospitalized due to COVID-19. In 10 patients, involvement due to COVID-19 was found in both lungs.

Conclusion: It is not yet known whether immunomodulatory treatments used in autoimmune and inflammatory rheumatic diseases will
affect the course of COVID-19 positively or negatively. In this study, COVID-19 progressed with mild symptoms in patients diagnosed with
AS using sulfasalazine and biological agents.

Keywords: Ankylosing spondylitis, COVID-19, sulfasalazine, DMARDs

0z
Amag: Bu ¢aligmanin amaci, ankilozan spondilit tanili siilfasalazin ve biyolojik ilag kullanan hastalarda SARS CoV-2 faktoriiniin neden
oldugu akciger tutulumunu incelemek.

Gereg ve Yontem: COVID-19 gecirmis RT-PCR pozitif AS tanisi olan ve en az bir yildir hastanemizde takibi olan hastalarin dosya sistemleri
retrospektif olarak gozden gecirildi. AS tanisi alan hastalar siilfasalazin ve biyolojik ajan kullananlar olarak iki gruba ayrildi. Hastalarin
toraks bilgisayarli tomografi (BT) sonuglar1 hafif, orta, siddetli, iki tarafli ve tek tarafli olarak ayrildi. Veriler ayrica hasta ve kontrol gruplar:
arasinda karsilagtirildi.

Bulgular: Caligmaya alinan 58 hastanin 26’1 biyolojik ajan, 32’si siilfasalazin aliyordu. DMARD kullanan hastalardan 17’si adalimumab, 4t
etanercept, 2’si golimumab, 2’si sertolizumab ve I'i infliximab kullaniyordu. AS grubundaki 13 hastada toraks bilgisayarli tomografisinde
SARS CoV-2 nedeniyle akciger tutulumu vardi. 9’u erkek, 4’ii kadin olan hastalarin COVID-19 nedeniyle hastaneye yatirildig1 goriildii. 10
hastada her iki akcigerde de COVID-197 bagli tutulum saptandi.

Sonug: otoimmiin ve inflamatuar romatizmal hastaliklarda kullanilan immiinomodiilator tedavilerin COVID-19 seyrini olumlu ya da
olumsuz etkileyecegi heniiz bilinmemektedir. Bizim ¢aligmamizda sulfasalazin ve biyolojik ajan kullanan AS tanili hastalarda COVID-19
hafif semptomlarla seyretmistir.
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INTRODUCTION

In the epidemic that occurred in Wuhan, China in
December 2019, pneumonia developed due to the
newly defined SARS CoV-2 factor was defined as
Coronavirus disease 2019 (COVID-19) (1). The World
Health Organization, the disease in many countries to
spread, and many due to lead to the death of people
on March 11, 2020 COVIDien-19 has been declared a
pandemic on the same date in Turkey have also been
reported by the health ministry first COVIDien-19 cases
(2,3). The disease-causing SARS CoV-2 is an enveloped
RNA virus from the corona virus family. Although it has
been shown that the infection is mainly transmitted by
droplets and by touching the mucous membranes of the
mouth, nose or eyes of the sick people who have touched the
floors contaminated with the droplets they emit, the virus
has also been found in whole blood, serum, urine and fecal
samples (1). The incubation time for virus after exposure
is thought to be 2-14 days, and most cases have been
found to be symptomatic about 4 to 5 days after exposure.
SARS CoV-2 attaches to angiotensin converting enzyme
IT (ACE2) via the receptor-binding region (RBB) of spike
proteins and initiates membrane fusion and thus reaches
host cells in humans (4). Clinical findings mostly include
gastrointestinal symptoms such as fatigue, fever, cough,
myalgia, shortness of breath, nasal congestion, headache,
runny nose, sore throat, vomiting and diarrhea (5). The
gold standard in the diagnosis of SARS CoV-2 is to show
the presence of viral RNA in appropriate clinical samples by
real-time reverse transcriptase-polymerase chain reaction
(RT-PCR) (6). The World Health Organization (WHO)
recommends taking nasopharyngeal and oropharyngeal
swab or washing samples together in possible cases, since
the virus has more replication in the upper respiratory
tract. Identification of COVID-19 infected people who
do not have a definitive treatment and vaccine, laboratory
diagnosis, treatment, isolation and patient management,
including contact surveillance, slowing the spread of
the virus, determining infection control strategies and
slowing down the pandemic are of great importance (7).
Among the causes that negatively affect the course of
COVID-19, advanced age, male gender, diabetes mellitus,
hypertension and coronary artery disease are among
the most common causes (8). Although it is known that
inflammatory rheumatic diseases with a rate of 2-3.5%
increase the risk of infection, especially in the respiratory
system, due to both the relationship with the immune
system and the drugs used in their treatment, the course of
COVID-19 in individuals with rheumatological diseases
has not been clearly determined (9,10). The existence of
publications and suggestions supporting the use of some
immunomodulators and biological treatments used in
the treatment of rheumatological patients in COVID-19
indicates that more studies should be done on these
patients (11).
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In this study, we aimed to compare the pulmonary
involvement of patients with ankylosing spondylitis (AS)
diagnosed with sulfasalazine and biological drugs from the
inflammatory type rheumatic disease group with COVID-19
individuals who do not have any additional disease.

MATERIAL AND METHOD

This study was approved by Hitit University Clinical
Research Ethics Committee (Date: 10.03.2021, Decision
No:422). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration
of Helsinki.

The file systems of patients who applied to our hospital
between March 2020 and December 2020 and had a
diagnosis of RT-PCR positive AS with COVID-19 and
had been followed up in our hospital for at least one year
were retrospectively reviewed. Permission was obtained
from the chief physician of our hospital to enter the
hospital automation system. Patients” age, gender, height,
weight, additional disease history, medication used for
AS, medications used for COVID-19, hospitalization
history, thorax tomography results taken in COVID-19
and medical treatments were recorded. In addition, all
patients were called by phone and questioned whether
they continued their AS treatment before COVID-19 and
whether there was postCOVID-19 AS disease activation.
Patients with a diagnosis of AS were divided into two groups
as those using sulfasalazine and biological agents. Thoracic
computed tomography (CT) results of the patients were
divided into mild, moderate, severe, bilateral or unilateral.
Patients without thoracic CT were not included in the
study. The data obtained were compared between both
groups. In addition, a control group consisting of 27 age-
and gender-matched persons who applied to our hospital
on the same date using the hospital automation system,
had no chronic disease, had undergone COVID-19, had
RT-PCR positive and thorax CT was formed by random
assignment method. The data were also compared between
the patient and control groups.

Statistical Analysis

Statistical analyzes were made using a package program
called SPSS (IBM SPSS Statistics 24). Frequency tables
and descriptive statistics were used in the interpretation
of the findings. Nonparametric methods were used for
measurement values that are not suitable for normal
distribution. In accordance with non-parametric
methods, the “Kruskal-Wallis H” test (x2-table value)
method was used to compare the measurement values
of three or more independent groups. The expected
Pearson-x2 cross tables were used to examine the
relationships between two qualitative variables. Binary
Logistic Regression: Backward LR model was used to
determine risk factors.
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RESULTS

Among the patients who had COVID-19, who applied
to our hospital between March 2020 and December
2020, 109 patients with a diagnosis of AS were reached.
39 patients were excluded from the study because they
did not use any medication for AS and they did not have
thorax CT, and 12 patients only used nonsteroidal anti-
inflammatory drugs.

Of the 58 patients included in the study, 26 were receiving
biological agent and 32 were receiving sulfsalazine.
In the group receiving sulfasalazine, 5 patients were
taking acemetacin, 2 patients indomethacin, and 3
patients diclofenac sodium, in addition to the treatment.
Seventeen patients using DMARD were receiving
adalimumab, 4 etanercept, 2 golimumab, 2 certolizumab,
and 1 patient infliximab.

It was determined that the mean age of the sulfasalazine
group was 44.25+11.21 (years) and the mean BMI was
24.36+3.02 (kg / m?). It was determined that the mean
age of the biological agent group was 43.69+11.68 (year)
and the mean BMI was 25.00+3.61 (kg / m?).

In terms of comorbidity, the group receiving
sulfasalazine included 3 patients with hypertension
(HT), 2 patients with diabetes mellitus (DM), 3 patients
with familial Mediterranean fever (FMF), 1 patient
with Behget’s disease, 2 patients with hypothyroidism,
1 patient with asthma and 1 patient with thyroid
papillary cancer.

It was observed that 2 of the 58 patients in the AS group
died. One of these patients was in the group receiving
sulfasalazine and the other was in the group using
biological agents (adalimumab). Both patients were male
and the patient who used sulfasalazine had a diagnosis
of HT and DM as an additional disease, and the patient
who used adalimumab had a diagnosis of DM (Table 1).

Thirteen patients in the AS group had lung involvement
due to SARS CoV-2 on chest CT. It was seen that patients,
9 men and 4 women, were hospitalized due to COVID-19.
Involvement due to COVID-19 was found in both lungs
in 10 patients (Table 2). Tomography involvements of the
patients are shown in Table 2.

There was no statistically significant difference between
the groups in terms of age, gender, BMI classes, lung
involvement and treatment type (p> 0.05). The groups
were determined to be homogeneous and independent
from each other in terms of the specified characteristics
(Table 3).

The optimal model is given in Table 4 as a result of
the Backward LR logistic regression analysis made
on the basis of the involvement risk using predictive
parameters that may have all effects. In the current

model; Age (years) was found to be a significant factor
affecting the risk of involvement (p <0.05). When age
(year) increases by 1 unit, the risk of involvement will
increase by 9.1%.

Table 1: Demographic data of patients diagnosed with ankylosing

spondylitis with COVID-19 infection

AS group using
sulfasalazine
(n=32)

AS group using
biological agents
(n=26)

43.69+11.68

Age (years) 44.25+11.21
BMI

Normal 21 (65.6%)
10 (31.3%)

1(3.1%)

16 (61.5%)
7 (26.9%)
3 (11.6%)

Overweight
Obese

Treatments taken with
sulfasalazine

Acemetacine 5 -
Indomethacin
Diclofenac sodium 3 -
Biological agent

Adalimumab 17
Etanercept 4
Golimumab 2
Infliximab 1
Certolizumab 2
Comorbidity

HT

DM

FMF

Behget Disease

Thyroid papillary cancer
Hypothyroidism
Asthma

Number of patients who
died

Those who stopped -

AS treatment before
COVID-19

PostCOVID AS activation - 1
HT: Hypertension DM: Diabetes mellitus FMF: Familial Mediterranean Fever

N = N W N W
1

1 (Male patient) 1 (Male patient)

1 (adalimumab)

Table 2: History of pulmonary involvement and hospitalization of

Ankylosing Spondylitis patients

n %
Lung Involvement
No 45 77.6
Unilateral mild involvement 3 52
Bilateral mild involvement 2 34
Bilateral middle involvement 4 6.9
Double sided heavy involvement 4 6.9
Female Male
(n=24) (n=34)
No n.% n.%
Unilateral mild involvement 20 (83.4%) 25 (73.5%)
Bilateral mild involvement - 2 (5.9%)
Bilateral middle involvement 2 (8.3%) 1(2.9%)
Double sided heavy involvement 2 (8.3%) 2 (5.9%)
- 4(11.8%)
Home isolation 45 77.6
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Table 3: Examining the relationships between groups and

parameters

AS group A?l;a’::gll ’ Control  Statistical
using biological group analysis*
sulfis_a;;z)me agents (n=27) Possibility
B (n=26)
Age (years)
<40 14 (43.8%) 11 (42.3%) 11 (40.7%) x*=2.553
>40 18 (56.2%) 15 (57.7%) 16 (59.3%) p=0.862
Sex
Female 17 (53.1%) 7(26.9%) 11 (40.7%) x*=4.069
Male 15(46.9%) 19(73.1%) 16 (59.3%) p=0.131
BMI (kg/m?)
Normal 21 (65.6%) 16 (61.5%) 10 (37.0%) x2=6.316
Overweight 10 (31.3%) 7(26.9%) 15 (55.6%) p=0.120
Obese 1(3.1%) 3(11.6%) 2(7.4%)
Thoracic Involvement
Yes 27 (84.4%) 18(69.2%) 18 (66.7%) x*=2.860
No 5(15.6%) 8(30.8%) 9(33.3%) p=0.239
Treatment
Home isolation 25 (78.1%) 20 (76.9%) 20 (74.1%) x*=0.138
Hospitalization 7 (21.9%) 6 (23.1%) 7 (25.9%) p=0.933
%‘;;F;;tal stay 116 12.8 13.7 ’gzgélés
*X’cross tables were used to examine the relationship between two qualitative variables.

Table 4: Logistic Regression model established on the basis of

lung involvement risk status

95%

Variable B SH Wald sd p OR Confidence
Interval
(OR)

Group- 1.849 2 0.397

Control* : :

Sulfasalazine -0.982 0.857 1.313 1 0252 0.375 0.070 2.009

Biological 557 (799 0.005 1 0943 1.059 0.221 5065

agents

Age 0.087 0.031 7.869 1 0.005 1.091 1.026 1.159

Sex A 10.352 0.738 0228 1 0.633 0.703 0.166 2.985

BMI (kg/m?) 0.125 0.098 1.644 1 0.200 1.133 0.936 1.372

Constant ~ -8.779 3.079 8.132 1 0.004 0.000

* Reference category + A: Male, B: No, CCR=83,5%2 (8)=10,427; p=0,166

DISCUSSION

AS is an inflammatory rheumatic disease and is included
in the spondyloarthropathy (SpA) group with similar
clinical, radiological, epidemiological and genetic
characteristics. While inflammatory back pain, axial
skeleton, enthesal and peripheral joint involvement is
predominant, lung involvement is rare and apical fibrosis
is the most common pulmonary finding (12,13).

Sulfasalazine and anti TNF-a inhibitors (infliximab,
etanercept, adalimumab, certolizumab, golimumab) used
in the treatment of ankylosing spondylitis are disease
modifying drugs (DMARD:s), and anti TNF-a inhibitors
are the most commonly used biological agents (14,15).
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SARS-CoV-2, the agent of COVID-19, first appeared
in Wuhan, China and caused pneumonia epidemic
worldwide.1 Since inflammatory rheumatic diseases are
at high risk for many infectious diseases, including viral
infections, SARS-CoV-2 infection has become a concern
for these diseases (16).

Due to the fact that SARS-CoV-2 is a new and recently
identified virus, information about the risk and clinical
course of individuals with inflammatory rheumatic
diseases is still insufficient (8,17).

In COVID-19, male gender, diabetes mellitus,
hypertension and coronary artery disease are among
the most common causes that negatively affect the
clinical course (18). In our study, 9 out of 13 patients
with pulmonary involvement were men. While severe
lung involvement was not detected in female patients,
severe lung involvement was found in 4 male patients. In
addition, the fact that 2 patients who lost their lives are
men, and a history of hypertension and diabetes mellitus
support the studies.

In the telephone questionnaire study conducted by
Emmi et al. (19) on 458 patients with rheumatological
disease, it was reported that 40 patients were diagnosed
with spondyloarthropathy and 41% of the patients had
a history of using biological drugs. In 7 of 13 patients
with suspected COVID-19, the swab test was found to
be positive. Symptoms requiring hospitalization were
encountered in only one patient with a diagnosis of
COVID-19. In general, the prevalence of SARS-CoV-2
infection among patients with systemic autoimmune
diseases was reported to be 0.22%, and this rate was
reported to be similar to the general population
prevalence (0.20%) in the same region. In another study,
it was reported that 43% of 320 chronic arthritis cases who
received DMARD treatment had spondyloarthropathy,
spondyloarthropathy was detected in only one of 4
patients diagnosed with COVID-19, and one was
hospitalized. In addition, it was found that none of the
700 patients admitted to the hospital with a diagnosis
of severe COVID-19 on the same date did not receive
DMARDs (20). In another cohort study conducted
by Favelli et al. (21), it was observed that 36.8% of 530
patients with a history of inflammatory disease followed
up due to COVID-19 had spondyloarthropathy, and
2 patients, one using infliximab and the other using
secukinumab, died with the diagnosis of COVID-19.
In this study, it was reported that most individuals with
inflammatory diseases had COVID-19 asymptomatic.

There are case reports in the literature reporting that
patients who used etanercept and golimumab for the
diagnosis of AS had a mild course of COVID-19 (22-24).
In our study, there were 4 patients using etanercept and 2
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golimumab. A patient using etanercept was hospitalized,
but lung involvement was found to be mild.

Studies show that the course of COVID-19 in individuals
with inflammatory diseases is similar to the general
population. In our study, it was observed that most of
the AS cases had a mild course of COVID-19 and were
followed up on an outpatient basis. Approximately 22.4%
of our patients needed hospitalization. The mortality rate
in this patient group was 3.4%. Pulmonary involvement
was not found to be more severe than the general patient
population. The duration of treatment in the hospital was
similar to the control group.

Another important issue in patients with inflammatory
rheumatic disease is the decision of whether or not the
biological therapy of the patients should be stopped.
Considering the data to date, pre-discontinuation of
biological therapy is not recommended in patients
without signs of SARS-CoV-2 infection (25,26). In
patients with a definite diagnosis or a history of SARS-
CoV-2 contact, stopping immunosuppressant therapy
should be considered (27,28). In our study, it was found
that the treatment of a patient using adalimumab before
COVID-19 was stopped by the doctor and the same
patient had an exacerbation after COVID-19.

CONCLUSION

As a result, it is not yet known whether immunomodulatory
treatments used in autoimmune and inflammatory
rheumatic diseases will affect the course of COVID-19
positively or negatively. In our study, COVID-19
progressed with mild symptoms in patients diagnosed
with AS using sulfasalazine and biological agents.
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0z
Amag: Bu ¢aligmada bolgemizde en sik goriilen diyabetik ayak enfeksiyonu (DAE) etkenlerinin ve antibiyotik direng oranlarinin belirlenmesi,
ayrica DAE tedavi etkinliginin artirilmasi hedeflenmistir.

Gereg ve Yontem: Retrospektif olarak yapilan ¢alismada 2018-2021 tarihleri arasinda Wagner siniflamasina gore evre 2 ve tizeri, 240 diyabetik
ayak enfeksiyonu tanili hastanin diyabetik ayak biyopsi 6rneklerinden izole edilen 442 bakteri ve maya dahil edildi. Orneklerin kiiltiirii icin %5
koyun kanli agar, eosin methylen blue agar, ¢ikolata agar ve saboraund dextroz agar besiyerleri kullanildi. Etkenlerin konvansiyonel metotlar ve
VITEK"-2 (BioMérieux, Fransa) otomatize identifikasyon cihazi kullanilarak identifikasyonlar1 ve antibiyotik duyarlilik testleri yapildi.

Bulgular: Hastalardan izole edilen 442 mikroorganizma degerlendirildi. Hasta bagina ortalama 1,8 patojen diismekteydi. izole edilen
mikroorganizmalar sirasiyla; 397 Gram-negatif bakteri, 38 izolat Gram-pozitif bakteri, 7 izolat ise maya idi. En sik izole edilen Gram-negatif
bakteri; Pseudomonas aeruginosa (%39,6), en sik izole izole edilen Gram-pozitif bakteri ise; Staphylococcus aureus (%3,6) idi. En etkili
antibiyotikler ve duyarhiliklar: sirasiyla; fosfomisin (%96,2), tigesiklin (%92,3), eritromisin (%77,4), sefotaksim (%74,7), kolistin (%73,8),
sefoksitin (%69,4) ve fusidik asit (%68,8) olarak tespit edilmisgtir.

Sonug¢: Calisgmamiz sonucunda DAEndan en sik izole edilen P aeruginosa ve diger Gram-negatif bakterilerin saptanmis olmasi ampirik
tedavinin belirlenmesine katki saglanacaktir. Ulkemizin DAE patojen dagilimlarinin ve antibiyotik direnglerinin belirlenmesine de katkis:
olacaktir. Ayrica kiiltiir ve antibiyogram sonuglar1 rehberliginde tedavi protokollerinin daha etkili olmasi ve antibiyotik direng gelisimi
azaltilacaktir.

Anahtar Kelimeler: Diyabetik ayak enfeksiyonu, doku biyopsisi, antimikrobiyal duyarlilik

ABSTRACT

Aim: In this study, it was aimed to determine the most common diabetic foot infection (DFI) agents and antibiotic resistance rates in our
geographical region, and to increase the effectiveness of DFI treatment.

Material and Method: In the retrospective study, 442 bacteria and yeasts isolated from diabetic foot biopsy specimens of 240 diabetic foot
infection patients with stage 2 and above according to the Wagner classification between 2018-2021 were included. For the culture of the samples,
5% sheep blood agar, eosin methylene blue agar, chocolate agar and saborund dextrose agar media were used. Identification of the agents and
antibiotic susceptibility tests were performed using conventional methods and VITEK®-2 (BioMérieux, France) automated identification device.

Results: 442 microorganisms isolated from the patients were evaluated. There was an average of 1.8 pathogens per patient. The isolated
microorganisms are respectively; 397 Gram-negative bacteria, 38 Gram-positive bacteria and 7 isolates were yeast. The most frequently
isolated Gram-negative bacteria; Pseudomonas aeruginosa (39.6%), the most frequently isolated Gram-positive bacteria; Staphylococcus
aureus (3.6%). The most effective antibiotics and their susceptibilities are respectively; fosfomycin (96.2%), tigecycline (92.3%), erythromycin
(77.4%), cefotaxime (74.7%), colistin (73.8%), cefoxitin (69.4%), and fusidic acid (68.8%) was determined.

Conclusion: As a result of our study, the detection of P, aeruginosa and other Gram-negative bacteria, which are the most frequently isolated
from DFI, will contribute to the determination of empirical treatment. It will also contribute to the determination of pathogen distributions
and antibiotic resistance in DFI in our country. In addition, under the guidance of culture and antibiogram results, more effective treatment
protocols and antibiotic resistance development will be reduced.

Keywords: Diabetic foot infection, tissue biopsy, antimicrobial susceptibility
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Diyabet hastalarinda mikrovaskiiler dolasgim bozuklu-
gu, immiin cevap yetersizligi, anatomik deformasyon
ve noropati gibi sebeplere bagli diyabetik ayak enfeksi-
yonu gelisme riski, diyabetik olmayan insanlara kiyasla
yiiksek bir orana sahiptir. Diyabetik ayak iilseri (DAU)
diabetes mellitusun ciddi komplikasyonlarindan biri-
dir ve hastalarin %12-25’inde yagamlarinin herhangi
bir doneminde gelisme riski vardir. Yara formasyonu
bakteri ¢ogalmasi i¢in uygun bir alandir ve enfeksiyon
yaranin iyilesmesini olumsuz etkiler. Bu yiizden, yara
enfeksiyonu nedenlerini tanimlamak, yaranin tedavi
yonetiminde énemlidir (1,2). DAU’lerinin %15-20’inde
ampiitasyon yapilmakta ve ampiitasyonlarin yarisindan
fazlasinin enfeksiyon sonucu oldugu bildirilmektedir.

Diyabetik ayak enfeksiyonlarinin (DAE) seyrini belir-
leyen major faktorlerden birisi de, ¢oklu ilag direngli
(CID) etkenlerinin varhgidir (3). DAUnin yiizeyel ve
hafif enfeksiyonlarinda ¢ogunlukla Gram-pozitif bakte-
riler etkenken, ileri evre enfeksiyonlarda Gram-negatif
bakteriler daha sik gortilmektedir. Ek olarak kangren
goriilen enfeksiyonlarda anaerop bakteriler diisiiniilme-
lidir. [lerlemis enfeksiyonlarda Gram-pozitif, Gram-ne-
gatif ve anaerop bakterilerin birlikte oldugu polimikro-
biyal etkenler goriilebilir (4,5).

Avrupa ve Asyanin kavsaginda bulunan Tiirkiye, biyiik
ve artan bir niifusa sahiptir; 2010 yili tahminlerine gore
diyabetli yaklagik 3,6 milyon hastanin oldugu ve bu sa-
yinin 2030 yilina kadar iki katina ¢ikacag: bildirilmek-
tedir (4). Yeni yapilan arastirmalarda, DAEde tretilen
patojenlerin cografi bolgelere gore degisiklik gosterdigi
bildirilmektedir. Ulkemizin de i¢inde bulundugu iliman
iklime sahip cografyalarda Gram-negatif bakterilerin
ozellikle Pseudomonas aeruginosanin sik izole edildigi,
Avrupa ve Kuzey Amerikada ise Gram-pozitif bakteri-
ler, 6zellikle metisiline direngli Staphylococcus aureus
dikkat ¢cekmektedir (6,7). Mikrobiyal patojenlerdeki bu
farkliliklarin tanimlanmasi ve DAE tizerindeki etkileri-
nin anlasilmasi, etkin bir tedavi uygulama imkani ver-
mistir. Sonug olarak ¢aligmalar, kiiltiir rehberliginde pa-
renteral ve oral antibiyotik tedavinin, DAU veya siipheli
osteomiyelit ile bagvuran diyabetli hastalarin biiyiik bir
kisminda ampiitasyonlar: bagarili bir sekilde onledigini
gostermistir (8). Bu ¢alismada cografi bolgemizde en
sik goriilen diyabetik ayak enfeksiyonu etkenlerinin ve
antibiyotik direng oranlarinin belirlenmesi, ayrica DAE
tedavi etkinliginin artirilmas: hedeflenmistir.

GEREC VE YONTEM

Bu calisma icin Hitit Universitesi Girisimsel Olmayan
Arastirmalar Etik Kurulu'ndan onay alinarak (Tarih:
02.12.2021, Karar No: 2021-306), Helsinki Bildirgesi-
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ne uygun olarak yapilmigtir. Calismamiza 2018-2021
tarihleri arasinda Wagner siiflamasina gore evre 2 ve
tizeri, 240 diyabetik ayak enfeksiyonu tanili hastanin
tibbi mikrobiyoloji laboratuvarina gonderilen diyabetik
ayak biyopsi orneklerinden izole edilen 442 bakteri ve
maya suslar1 dahil edildi. Tum veriler hastane otomas-
yon sisteminden alinarak retrospektif olarak degerlen-
dirildi. Laboratuvarimizda anaerop kiiltiir yapilmadig:
icin anaerop bakteriler calismaya dahil edilmedi. Bi-
yopsi oOrnekleri, mikroorganizmalar1 ortaya ¢ikarmak
ve homojenizasyonu saglamak amaciyla bisturi ile kesi-
lerek steril sartlarda ezildi ve kiltir icin islenmis doku
haline getirildi. Daha sonra %5 koyun kanli agar, eosin
methylen blue agar, ¢ikolata agar ve saboraund dextroz
agar besiyerlerine ekildi. 37°C’de 18-24 saat inkiibasyon
sonunda etkenlerin identifikasyonu amaciyla konvan-
siyonel metodlar (Gram boya, katalaz, oksidaz, koa-
gilaz, IMVIC, PYR, Strep grup testleri) ve VITEK"-2
(BioMérieux, Fransa) otomatize identifikasyon ciha-
z1 ile tiir tanimlamalar: yapildi. Antibiyotik duyarlilik
testleri otomatize olarak VITEK®-2 (BioMérieux, Fran-
sa) identifikasyon cihazinda yapildi. Direng oranlari
ve MIK (Minimal inhibitor konsantrasyonu) degerleri
CLSI (Clinical and Laboratory Standards Instuitute) ve
EUCAST (The European Committee on Antimicrobi-
al Susceptibility Testing) standartlarina gore belirlendi.
Kullanilan antibiyotiklere orta diizeyde duyarli suslar
direngli kabul edildi. Caligmamiza 30 antibiyotik dahil
edilerek diren¢ ve duyarliliklar: degerlendirildi. Bu ¢a-
lismada istatistiksel analizler SPSS (Version 22.0, SPSS
Inc., Chicago, IL, USA; lisans, Hitit Universitesi) paket
programi kullanilarak yapildi. Normallik dagilimi Kol-
mogorov-Smirnov ve Shapiro-Wilk testi ile incelendi.

BULGULAR

Caligmaya 240 hasta dahil edildi. Bu hastalarin 165’
erkek, 75’1 kadindi1. Hastalardan izole edilen 442 mik-
roorganizma retrospektif olarak degerlendirildi. Hasta
basina ortalama 1,8 patojen diismekteydi. 397 izolat
Gram-negatif bakteri, 38 izolat Gram-pozitif bakteri,
7 izolat ise maya idi. En sik izole edilen Gram-nega-
tif bakteriler; P aeruginosa (%39,6), Escherichia coli
(%12,4), Morganella morganii (%8,6), Acinetobacter
baumannii (%7,2) ve Klebsiella pneumoniae (%4,5)
idi. En sik izole izole edilen Gram pozitif bakteriler ise;
Staphylococcus aureus (%3,6), Enterococcus faecalis
(%2,5) ve Streptococcus agalactiae (%1,6) idi (Tablo
1, Tablo 2). Izole edilen mayalarin sayisi oldukga azdu.
Sadece Candida parapsilosis ve Candida albicans sap-
tand1 (Tablo 3). Izole edilen bakterilerin antibiyotik
duyarliliklar: Tablo 4de gosterilmistir.
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Tablo 1. Diyabetik ayak biyopsi 6rneklerinden izole edilen gram

negatif bakteriler

No izolat Sayis1 (n/%)
1 Pseudomonas aeruginosa 175 (39,6)
2 Escherichia coli 55 (12,4)
3 Morganella morganii 38 (8,6)
4 Acinetobacter baumannii 32(7,2)
5  Klebsiella pneumoniae 20 (4,5)
6  Proteus mirabilis 17 (3,8)
7  Serrratia marcescens 10 (2,3)
8  Citrobacter freundii 8(1,8)

9  Enterobacter cloacae complex 8 (1,8)
10  Stenotrophomonas maltophilia 6(1,4)
11  Proteus hauseri 5(1,1)
12 Proteus vulgaris 5(1,1)
13 Providencia rettgeri 5(1,1)
14  Achromobacter xylosoxidans 4(0,9)
15  Burkholderia cepacia 3(0,6)
16  Proteus penneri 2 (0,4)
17 Klebsiella oxytoca 1(0,2)
18  Providencia stuartii 1(0,2)
19  Pseudomonas fluorescens 1(0,2)
20  Pseudomonas oleovorans 1(0,2)

Toplam 397 (89,8)
%; Izole edilen mikroorganizmanin tiim izolatlara (442) oranidir.

Tablo 2. Diyabetik ayak biyopsi 6rneklerinden izole edilen gram-

pozitif bakteriler

No izolat Sayis1 (n/%)

1 Staphylococcus aureus 16 (3,6)

2 Enterococcus faecalis 11 (2,5)

3 Streptococcus agalactiae 7 (1,6)

4 Enterococcus spp 1(0,2)

5 Enterococcus faecium 2(0,2)

6 Enterococcus avium 1(0,2)
Toplam 38 (8,6)

%; Izole edilen mikroorganizmanin tiim izolatlara (442) oranidir.

Tablo 3. Diyabetik ayak biyopsi 6rneklerinden izole edilen mayalar

No izolat Sayis1 (n/%)

1 Candida parapsilosis 4(0,9)

2 Candida albicans 3(0,6)
Toplam 7 (1,6)

%; Izole edilen mikroorganizmanin tiim izolatlara (442) oranidir.

Tablo 4. izole edilen bakteri ve mayalarin antibiyogram ve

antifungal duyarliliklart

No Antibiyotikler PR L
1 Fosfomisin 25/26 96,2
2 Tigesiklin 26/28 92,3
3 Eritromisin 24/31 77,4
4 Sefotaksim 292/391 74,7
5 Kolistin 271/367 73,8
6 Sefoksitin 84/121 69,4
7 Fusidik asit 86/125 68,8
8 Ertapenem 71/104 68,3
9 Moksifloksasin 114/202 56,4
10  Meropenem 109/199 54,8
11  Nitrofurantoin 72/133 54,1
12 Aztreonam 188/386 48,7
13 Amikasin 182/376 48,4
14 Seftriakson 59/127 46,5
15 Sefepim 123/299 41,1
16  Imipenem 60/169 35,5
17 Seftazidim 121/343 35,3
18  Trimetoprim siilfametoksazol 6/17 35,3
19 Gentamisin 119/344 34,6
20 Daptomisin 52/151 34,4
21 Sefiksim 85/315 27,0
22 Sefiroksim aksetil 39/146 26,7
23 Sefuroksim 28/106 26,4
24 Kloramfenikol 45/173 26,0
25  Amoksisilin klavulanik asit 39/158 24,7
26 Klindamisin 104/427 24,4
27 Siproflokasin 86/370 232
28  Levofloksasin 32/141 22,7
29 Sefazolin 29/142 20,4
30  Ampisilin 24/129 18,6
%; Izole edilen mikroorganizmanin tiim izolatlara (442) oranidir.

TARTISMA

Diyabetik ayak enfeksiyonlarindan izole edilen patojen
mikroorganizmalarin bolgelere gore farkliliklar gosterdi-
gini bildiren ¢alismalar yapilmistir (9). Sicak iklime sahip
Asya tilkelerinde yapilan ¢alismalarda P aeroginosa bas-
ta olmak tizere Gram-negatif bakterilerin Gram-pozitif
bakterilere gére DAUde daha yaygin oldugu bildirilmis-
tir (10,11). DAU’nde Enterobacteriaceae grubuna dahil
tirlerin baskin oldugu bir¢ok ¢alismada raporlanmistir
(12-14).

Calismamizda diyabetik ayak enfeksiyonu olarak ta-
nimlanmis erkek hasta orani (%69) kadinlardan belir-
gin olarak fazla bulunmustur. Diger iilkelerde de benzer
egilimler gozlenmis ve yazarlar, erkeklerin agik havada
caligmasinin daha olas1 oldugunu ve bunun da sonugta
ayak travmasi ve yaralanma riskini artirdigini 6ne siir-
miislerdir (15). Diyabetik ayak enfeksiyonlarinda; uygun

olmayan ayakkabi kullanimi ve gorapsiz ayakkab: giyil-
mesine bagli travma, ayaklarin yikandiktan sonra kuru-
lanmamasi sonucunda nemli ve 1slak ortamda mikroor-
ganizmalarin ¢ogalmasi, ayak hijyeninin yetersiz olmasi
ve diyabet hastalarinin bu konuda bilingsiz olmasi risk
nedenleri arasinda olabilecegi diisiincesindeyiz.

Al Benwan ve ark. Kuveyt'te yaptiklar1 bir ¢alismada en
sik izole edilen etkenin %17 orami ile P aeruginosa ol-
dugunu ve Gram-negatif/Gram-pozitif oranini %51/%32
olarak bildirmislerdir (16). Shankar ve ark. en fazla P, ae-
ruginosave ikinci sirada S. aureus saptarken, Ako-Nai ve
ark. ise en fazla E. colive ikinci sirada S. aureus saptamis-
lardir (17,18). Italyada yapilan bir aragtirmada Gram-po-
zitif bakterilerin tiim etkenlerin %52’sini, Gram-negatif
bakterilerin %40’1n1 kapsadig1 bildirilmistir (19). Iliman
iklimin ozelliklerini yansitan bolgelerden olan Hindis-
tanda 17 y1l1 kapsayan olgu sayist oldukea fazla olan bir
calismada kiiltiirlerden izole edilen en yaygin mikro-
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organizmalar sirasiyla P aeruginosa (20,1%), S. aureus
(17,2%) ve E. coli (16,3%) olmustur. Ayni calismada
Gram-negatif bakterilerin oran1 %57, Gram-pozitif bak-
terilerin oran1 %40 olarak bildirilmistir (10).

Tiirkiyede 2000-2014 yillar: arasinda yapilan 28 ¢aligma-
nin sonuglariin ve DAE'ndan izole edilen etkenlerin 5
yilik periyotlarda dagilimlarinin degerlendirildigi bir
derlemenin verilerinde; Gram-negatif bakteriler %53,7
oraninda, Gram-pozitif bakterilerin ise %45,8 oraninda
oldugu, ayrica beser yillik periyotlar karsilastirildiginda
Gram-pozitif bakterilerin yillar ilerledikge artis gosterdi-
i, Gram-negatiflerin ise azaldig1 bildirilmistir (20). Utlu
ve arkadaglar1 Gram-negatif etkenlerin %63,6 pay ile
Gram-pozitif bakterilerden daha yiiksek bir oranda oldu-
gu bildirilmistir (3). Hatipoglu ve ark. 1989-2011 yillar1
arasinda 20 yillik siiregte 31 ¢alismayi1 degerlendirdikleri
derlemenin sonuglarinda Gram-negatif ve Gram-pozitif
bakterilerin DAEde birbirine yakin oranda izole edildi-
gini bildirmislerdir (32). Ayn1 yazarlarin daha yeni olan
35 merkezi déhil ettikleri ¢aligmalarinda, tiim izolatlarin
%6011 Gram-negatif bakterilerin, %36’sin1 Gram-pozi-
tif bakterilerin olusturdugunu ve Gram-pozitifler arasin-
da en yaygin olarak S. aureus (%11)’un oldugu gosteril-
mistir (21,22).

Bizim ¢alismamizda Gram-negatif bakteriler tiim izolat-
larin %89,2 gibi oldukga yiiksek bir orani ile baskin bir
durum sergilemektedir. P aeroginosa %39,6 ile en sik
izole edilen bakteri olmustur. Gram-negatif bakterilerin
bu yiiksek izolasyon orani diyabetik ayak biyopsisi ali-
nan hastalarin Wagner siniflamasina gore evre 2 ve lizeri
olmasindan ve ciddi enfeksiyonlarda Gram-negatif bak-
terilerin artmasindan kaynaklanmis olabilecegi diisiince-
sindeyiz.

Ulkemizde 2018 yilinda yapilan bir ¢alismada mayalar
tiim izolatlarin %2,6’s11 olusturuyordu (1). Bizim ¢alis-
mamizda mayalarin tiim izolatlara orani (%0,16) oldukea
diisitk bulunmugtur. Ertugrul ve ark. (20)’nin 2017 yilin-
da yaptiklar1 bir ¢alismada 5 yillik dénemlerde S. aureus
izolasyon orani %29dan %18e gerilemistir. Son yillarda
DAUden . aureus izolasyon oranini %10 ve daha altinda
bildiren ¢aligmalar yapilmustir. (2,23-26). Bizim ¢alisma-
mizda S. aureus en sik izole edilen Gram-pozitif bakteri
olmasina ragmen, tiim izolatlarin sadece %3,6’sin1 olustu-
ruyordu. Acinetobacter tiirleri yara ve cerrahi alan enfek-
siyonlarini da kapsayan, nozokomiyal enfeksiyonlara ne-
den olan direngli etkenler olarak bilinmektedir. Diyabetik
ayak enfeksiyonlarindan Acinetobacter tiirlerinin izolas-
yon oranlari; Hindistanda yapilan ¢aligmalarda Ramakant
ve ark. (10) %3,7, Gadepalli ve ark. (27) %9,3, Banglades'te
Karmaker ve ark. (28) %10, Tiirkiyede Hatipoglu ve ark.
(22) %2,84, Oztiirk ve ark (2) %12,3 olarak bildirmiglerdir.
Bizim calismamizda da bildirilen verilere benzer oranda
A. baumannii oran1 %7,2 olarak bulunmustur.
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Diyabetik ayak enfeksiyonlarina neden olan etkenlerin
antibiyotik direnci giderek artmakta oldugu giiniimiiz-
de, bu enfeksiyonlarin tedavi siireglerinin yonetilmesi
konusu 6nemini artirmaktadir (29). Hindistanda yapilan
bir ¢alismada diyabetik ayak enfeksiyonlarinda E. coli,
Enterobacter spp., Klebsiella pneumoniae gibi enterik
Gram-negatif bakterilerde ¢oklu ilag direnci (CID) oran-
larinin %60-70 seviyelerinde oldugu, direncin P, aerugi-
nosada %50’ye yaklastig1 bildirilmistir (30). Caliymamiz-
da 30 antibiyotigin duyarliliklar1 degerlendirilmistir. En
etkili antibiyotikler ve duyarliliklar: sirastyla; fosfomisin
(%96,2), tigesiklin (%92,3), eritromisin (%77,4), sefo-
taksim (%74,7), kolistin (%73,8), sefoksitin (%69,4) ve
fusidik asit (%68,8) iken, en az etkili antibiyotikler ve
duyarliliklar: sirasiyla; ampisilin (18,6), sefazolin (20,4),
levofloksasin (%22,7), siproflokasin (%23,2), klindamisin
(%24,4), amoksisilin klavulanik asit (%24,7) ve kloramfe-
nikol (%26,0) olarak tespit edilmistir.

Anaerop bakteriler diyabetik ayak enfeksiyonlarinda ¢ok
az da olsa etken olabilmektedir. Birgok merkezde anaerop
bakterilerin identifikasyonu igin uygun sartlarin sagla-
namamasi gibi nedenlerden dolay1 lilkemizde yeterli veri
saptanamamuistir. Caligmamizin 6nemli bir limitasyonu
laboratuvarimizda anaerop bakterilerin kiiltiiriiniin ya-
pilamamasindan dolay1 anaerop bakterilerin ¢alismaya
dahil edilememesidir.

SONUC

Calismamiz sonucunda; hastanemiz ve bolgemiz 6zelin-
de DAE’nda basta nozokomiyal enfeksiyon etkeni olan P,
aeruginosa ve Gram-negatif bakterilerin baskin oldugu
g6z oOniine alinarak ampirik tedavinin belirlenmesine
katki saglanacaktir. Gram-pozitif bakterilerde ise S. au-
reus unutulmamalidir. Bolgesel veriler lilkemizin DAE
patojen dagilimlarinin ve antibiyotik direnglerinin belir-
lenmesine katki saglayacaktir. Ilk olarak ampirik tedavi
uygulanmasina ragmen, kiiltiir ve antibiyogram sonugla-
r1 rehberliginde tedavi protokolleri daha etkili olacak ve
direngli bakterilerin gelisimi azaltilabilecektir.
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ABSTRACT

Background: Knee joint has great importance on daily living activities thus gonarthrosis does affect quality of life of patients very dramatically. Total knee arthroplasty
(TKA) is accepted as gold standard in order to cope with pain, deformity and instability especially in patients with gonarthrosis who are in terminal stage. Physical therapy
and rehabilitation programs are known to increase the success of this surgical procedure. As edema around knee joint is one of the major postoperative complications, which
prolong recovery process, it is important to use therapeutic modalities against this problem.

Objective: In this study it was aimed to evaluate the effectiveness of manual lymphatic drainage (MLD) following TKA on edema, range of motion, pain, independence of
daily living activities, gait distance and knee functionality.

Material and Method: 16 patients with TKA were divided into two groups while one of them is applied standard postoperative rehabilitation procedure (exercise therapy,
cryotherapy and positioning) and the other group had MLD therapy on the second and fourth days of the postoperative process for thirty minutes and in one session during
the day in addition to standard protocol. On post-op 274, 4, and 6 days, the volumetric changes were calculated based on a formula of Sitzia et al. for each 4 cm segment of
the lower extremity, active ROM and knee posture at rest were measured by a universal goniometer, pain by using visual analog scale (VAS), walking distance by calculating
total walking distance in a day, independence level in daily living activities by using Functional independence measurement (FIM) scale. In addition, Lysholm knee score was
calculated on postoperative 15t day in order to evaluate functionality of knee joint.

Results: At postoperative 2°¢ day, 4 day and 6" day, the mean of FIM (p=0.972, p=0.575, p=0.398, respectively), active ROM (p=0.288, p=0.522, p=0.622, respectively),
knee posture (p=0.870, p=0.521, p=0.445, respectively), gait distance (p=1.000, p=0.258, p=0.113, respectively), volume of the operated lower extremity (p=0.451, p=0.384,
p=0.268, respectively), VAS for pain daytime (p=0.192, p=0.488, p=0.506, respectively) and night (p=0.137, p=0.562, p=0.748, respectively) were similar in both MLD and
non-MLD groups. The mean of Lysholm score was 46.25+24.50 in MLD group and 61.12+17.70 in non-MLD group (p=0.186).

Conclusion: Although there is no significant difference between groups, the effectiveness of MLD can be showed in studies which will be performed with a larger sample size.

Keywords: Manual lymphatic drainage, total knee arthroplasty, physical therapy

0z
Giris: Diz ekleminin giinliik yasam aktivitelerinde biiytik 6nemi vardir, bu nedenle gonartroz hastalarin yagsam kalitesini ¢ok dramatik bir sekilde etkiler. Total diz
artroplastisi (TDA), 6zellikle terminal donemdeki gonartrozlu hastalarda agri, deformite ve instabilite ile bas edebilmek i¢in altin standart olarak kabul edilmektedir. Fizik

tedavi ve rehabilitasyon programlarinin bu cerrahi islemin basarisini arttirdig1 bilinmektedir. Diz eklemi gevresindeki 6dem, iyilesme siirecini uzatan major postoperatif
komplikasyonlardan biri oldugundan, bu soruna kars: tedavi yontemlerinin kullanilmasi 6nemlidir.

Amag: Bu ¢alismada TDA sonrast manuel lenfatik drenajm (MLD) 6dem, hareket agikligi, agri, giinliik yasam aktivitelerinin bagimsizhigi, yiirime mesafesi ve diz
fonksiyonelligi tizerine etkinliginin degerlendirilmesi amaglandi.

Gereg ve Yontem: Total diz artroplastisi geciren 16 hasta iki gruba ayrilarak bunlardan birine standart postoperatif rehabilitasyon prosediirii (egzersiz terapisi, cryoterapi ve
pozisyonlama) uygulanirken diger gruba standart protokole ek olarak, postoperatif siirecin 2. ve 4. giinlerde giinde bir kez 30 dakikalik MLD terapisi uygulandi. Ameliyat
sonrasi 2., 4. ve 6. giinlerde hacimsel degisiklikler alt ekstremitenin her bir 4 cm’lik segmenti igin Sitzia ve ark’nin formiiliine dayanarak hesaplands; aktif EHA ve istirahatte
diz postiirii universal gonyometre ile l¢iildii; agr1 gorsel analog skala (GAS) ile; yiiriime mesafesi, bir giin igindeki toplam yiiriime mesafesi hesaplanarak; giinlitk yasam
aktivitelerindeki bagimsizlik seviyesi Fonksiyonel bagimsizlik élgegi ile degerlendirildi. Ayrica diz ekleminin islevselligini degerlendirmek i¢in postoperatif 15. giinde
Lysholm diz skoru hesaplandu.

Bulgular: Postoperatif 2. giin, 4. giin ve 6. giin FIM ortalamas (sirastyla p=0.972, p=0.575, p=0.398), aktif EHA (sirastyla p=0.288, p=0.522, p=0.622), diz postiirii (sirastyla
p=0.870, p=0.521, p=0.445), yiirtime mesafesi (sirasiyla p=1.000, p=0.258, p=0.113), ameliyat edilen alt ekstremite hacmi (sirasiyla p=0.451, p= 0.384, p=0.268), giin igindeki
agriya yonelik GAS (swrastyla p=0.192, p=0.488, p=0.506) ve gece agrisina yonelik GAS (sirastyla p=0.137, p=0.562, p=0.748) manuel lenfatik drenaj yapilan ve yapilmayan
gruplarda benzerdi Lysholm skorunun ortalamas1 manuel lenfatik drenaj grubunda 46.25+24.50 ve manual lenfatik drenaj yapilmayan grupta 61.12+17.70 idi (p=0.186).

Sonug: Gruplar arasinda anlamli bir fark olmamasina ragmen MLD'nin etkinligi daha biiyiik 6rneklemle yapilacak galismalarda gosterilebilir.

Anahtar Kelimeler: Manuel lenfatik drenaj, total diz artroplastisi, fizik tedavi
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INTRODUCTION

Total knee arthroplasty (TKA) is a traumatic event
leading to a significant inflammatory process that
persistently occurs after the surgical procedure for over
six weeks (1). Post-surgical joint swelling and edema are
intrinsically related to the inflammation mechanisms
as natural consequences of arthroplasty surgeries (2).
Post-TKA joint swelling causes pain, a decrease in range
of motion (ROM), and a delay in functional recovery
(3,4). Standard joint rehabilitation programs after TKA
have often focused on mostly ROM, the strength of
quadriceps, gait, and functional activities (5). However,
a therapy targeting swelling after TKA could improve
post-surgical recovery. Yet, it was previously reported
that some treatment modalities, such as cryotherapy
(6), compression (7), pulsed electromagnetic field (8),
demonstrated no effect on knee swelling.

On the other hand, manual lymphatic drainage (MLD)
was documented to lead to blood circulation and
movement of lymphatic and other soft tissue fluids,
thus contributing to softening of tissues (9). It can
minimize edema as it increases lymphatic motility and
stimulates lymphatic vessels’ collateral activity and
anastomosis (10-12). It is also believed that MLD favors
inflammation-related mediators and interstitial fluid
reabsorption (2,13). Therefore, it might be an effective
rehabilitation method to reduce post-TKA swelling.The
literature hosts some randomized control studies of MLD
that demonstrated substantial effectiveness on swelling
after distal radius fracture (14,15), hindfoot surgery
(16), and TKA (17). Ultimately, we hypothesized that
MLD could decrease swelling after TKA and improve
knee functionality and recovery. Therefore, we carried
out this study to explore the effects of MLD on swelling
in the early postoperative period after TKA and its
consequences on pain, ROM, and knee functions.

MATERIAL AND METHOD

The Clinical Research Ethics Committee of Kirikkale
University granted ethical approval to our study (Date:
27.11.2018, Decision No: 20/01), and we performed
all procedures in accordance with the ethical rules
and the principles of the Declaration of Helsinki. This
was a randomized study that included 16 patients with
TKA who were recruited to a postoperative physical
therapy with MLD or without MLD between January
and December 2019. On post-op 2794, 4th, and 6t days,
we calculated the volumetric changes through the
formula of Sitzia et al. (18) for each 4 cm segment of
the lower extremity while measuring active ROM and
knee posture at rest using a universal goniometer (19)
Moreover, we determined pain on thevisual analog scale
(VAS), and walking distance was accepted as the total

walking distance in a day. The Functional Independence
Measure (FIM) was utilized to discover the patients’
independence in activities of daily living (20). Since
body mass index (BMI) may affect the outcomes of
the study, we also evaluated the BMI of the patients.
Finally, we calculated Lysholm knee score (LKS) on the
postoperative 15t day to evaluate the functionality of
patients’ knee joints (21).

We carried out the study with patients undergoing
posterior-stabilized TKA. All patients underwent TKA
by a single experienced orthopedic surgeon specializing
in arthroplasty surgery. Patients were positioned supine
on the surgery table with the bilateral arm in an arm
sling for the operation. Padded cushions were placed
under bony prominences to avoid excessive pressure.
Cemented femoral and tibial components of TKA in
pre-determined sizes (with the aid of radiographic
templates) and an intraoperatively-decided, proper
insert (Stryker®, Triathlon®, Total Knee System, USA)
were applied through an anterior medial parapatellar
approach.

Knee-based exercises were performed in the supine
(active-assisted knee flexion, quadriceps strengthening
exercises, gluteal settings,and straight-leg raise), seated
(active-assisted and active knee flexion, and quadriceps
strengthening exercises), and standing (hip and
knee flexion, mini squats, active hamstring curls,and
hamstring stretch) positions.Between postoperative
day-1 to day-7, a physiotherapist moderated these
exercises progressively in 15 repetitions three times a
day until hospital discharge.

The prosthetic extremity was elevated during MLD
treatment. The sessions were launched by stimulating
the relevant lymphatic nodes. The decongestion of
the collected lymphatic fluid was provided manually
through these nodes. Appropriate axillar and inguinal
anastomoses were built for therapeutic purposes.
Besides, diaphragmatic breathing, having been
practicedby the patients before, was performed during
the sessions to get better results. Both lymphatic node
stimulation and decongestion of the edematous areas
were done from proximal to distal.

On the postoperative second day (day-2), we randomly
divided the patients into the MLD group and the non-
MLD group. MLD group underwent MLD therapy (22)
for 30 minutes on the TKA limb by an experienced
therapist. After the MLD therapy, we evaluated all
patients regarding knee pain, ROM, volumetric changes,
independence in activities of daily living, knee posture,
and functionality. The treatment process was repeated
on postoperative day-4, while the assessment process
was repeated both on postoperative day-4 and day-6.
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Statistical Analyses

We presented the data as percentages, means, standard
deviations, and medians (minimum-maximum).
The normality of distribution was checked using a
Kolmogorov-Smirnov test. Accordingly, we compared
the data showing normal distribution between and
within the groups with independent and paired
t-tests, respectively, while using Mann-Whitney U and
Friedman tests to analyze the data with a non-normal
distribution.We performed all statistical analyses on
SPSS 22.0 (SPSS Inc., Chicago, Illinois) and accepted
a p-value <0.05 statistically significant at the 95%
confidenceinterval.

RESULTS

The findings revealed the mean age to be 60.75+7.40
(51-70 years) in the MLD group and 66.25+10.57 (51-
86 years) in the non-MLD group. While 14 patients were
females, only 2 were males. Moreover, we calculated

the mean BMI to be 29.71+11.56 in the MLD group
and 35.25+10.39 in the non-MLD group. Although 8
patients were recruited to physical and MLD therapies,
the remaining received only physical therapy. Table 1
presents the demographic characteristics of the patients.

The findings revealed that, on postoperative 27¢ day, 4t
day and 6% day, mean FIM scores (p=0.972, p=0.575,
p=0.398, respectively), active ROM (p=0.288, p=0.522,
p=0.622, respectively), knee posture (p=0.870, p=0.521,
p=0.445, respectively), walking distance (p=1.000,
p=0.258, p=0.113, respectively), volume of the
operated lower extremity (p=0.451, p=0.384, p=0.268,
respectively), VAS for daytime pain (p=0.192, p=0.488,
p=0.506, respectively) and night pain (p=0.137, p=0.562,
p=0.748, respectively) were similar in both MLD and
non-MLD groups. Moreover, the mean of LKS was found
to be 46.25+24.50 in the MLD group and 61.12+17.70 in
the non-MLD group (p=0.186). Table 1 summarizes all
the measurements.

Table 1. Details of parameters on follow-up days

MLD Non-MLD
Mean+SD (min-max)/ Mean+SD(min-max)/
Median (min-max)/ Median (min-max)/ t/Z/X2 P
N (%) N (%)

Age 60.75+7.40 (51-70) 66.25+10.57 (51-86) -1.206* 0.248
Sex

Women 8 (50.0%) 6 (37.5%) 2.286% 0.131

Men 0 (0.0%) 2 (12.5%)
BMI 29.71+11.56 35.25£10.39 -1.007* 0.331
Side of TKA

Right 6 (37.5%) 3 (18.8%) 2.286% 0.131

Left 2 (12.5%) 5 (31.2%)
FIM, post-op 274 day 69.13+£15.91 69.38+£12.27 -0.035* 0.972
FIM, post-op 4t day 79.87+7.72 77.25+10.39 0.574* 0.575
FIM, post-op 6t day 83.63+5.90 80.50+8.25 0.872* 0.398
Active ROM, post-op 274 day 62.63+14.14 53.00+20.19 1.104* 0.288
Active ROM, post-op 4t day 77.13+£12.71 73.38+9.94 0.657* 0.522
Active ROM, post-op 6 day 83.00+9.84 81.25+4.30 0.461* 0.652
Knee posture, post-op 274 day 26.50+3.89 26.00+7.50 0.167* 0.870
Knee posture, post-op 4t day 21.25+4.33 20.00+3.16 0.659* 0.521
Knee posture, post-op 6t day 19.63+3.66 18.38+2.62 0.786* 0.445
Gait distance, post-op 274 day 5.88+3.40 5.88+1.13 0.000* 1.000
Gait distance, post-op 4" day 7.63+3.82 5.75+2.38 1.180% 0.258
Gait distance, post-op 6" day 9.13+4.67 6.00+2.33 1.693* 0.113
Lysholm score 46.25+24.50 61.12+17.70 -1.392* 0.186
Volume, post-op 274 day 7540.00+£707.13 8264.38+2543.78 -0.776* 0.451
Volume, post-op 4t day 7549.50+868.46 8361.63+2403.48 -0.899% 0.384
Volume, post-op 6 day 7341.38+947.11 8445.25+2538.31 -1.152% 0.268
VASforpain, daytime,post-op 2°¢ day 5.25+2.77 7.25%3.06 -1.372% 0.192
VAS forpain,daytime, post-op 4t* day 3.63£1.69 4.38+2.45 -0.714% 0.488
VAS for pain, daytime, post-op 6t day 2.00+1.31 2.75+2.82 -0.683% 0.506
VAS for pain, night, post-op 274 day 5.37+2.45 7.50£2.93 -1.576% 0.137
VAS for pain, night, post-op 4" day 4.25+2.05 5.00+2.93 -0.593% 0.562
VAS for pain, night, post-op 6t day 4.38+2.83 3.88+3.27 0.327* 0.748
(*) t value, Independentsamples t-test; () Z value, Mann Whitney U test; (¥) X2 value, Pearson ki-square test; FIM, Functional independent measurement; ROM, Range of motion;
VAS, Visual analog scale;
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In general, we concluded that swelling showed significant
reduction on the postoperative 6 day compared to
the previous follow-up day (p=0.021). However, active
ROM significantly increasedon the postoperative 6t day
compared to the previous follow-up day in both groups
(p=0.027, p=0.025, respectively).The comparison of the
parameters by follow-up days is given in Table 2.

DISCUSSION

Management of TKA patients with postoperative edema
has always been a significant health issue owing to
increased pain, decreased active knee ROM, and other
associated functional consequences. The swelling, the
primary target of the study, was measured for each 4 cm
segment of the lower extremity. Despite insignificant
compared to the previous postoperative follow-up days,
we found the mean volume to decrease in the MLD
group on the postoperative 6" day, whereas it increased
in the control group.

The lymphatic drainage treatment was shown to
improve blood circulation and stimulate lymphatic
fluid movement in TKA patients (23). In the current
study, knee swelling increased postoperatively until
the 4t day in both groups. MLD particularly made
a difference on the postoperative 6t day; thus, we
found the volume to decrease significantly on that day
compared to the post-op 4t day. On the other hand,
knee swelling decreased only in the MLD group onthe
postoperative 6t day, while knee ROM increased

significantly in both groups on all follow-up days despite
no significant difference between groups. One possible
explanation for our findings may be related to the small
number of patients in the study. In addition, the regular
physical rehabilitation program of TKA patients may
have affected the swelling. Similarly, Fujiura et al. (24)
also reported that MLD interventions after surgery
accompanied by standard physical therapy did not
reduce pain intensity in the patients. Moreover, there was
no significant difference between the groups regarding
ROM, muscle strength, circumference, walking speed,
and walking rate. Conversely, Pichonnaz et al. (2)
reported that MLD treatment had no effect on swelling
in the early postoperative period in TKA patients;
however, it provided a reduction in postoperative
knee flexion contractures. Besides, Rigoni et al. (23)
demonstrated that lymphatic drainage treatment has a
positive effect on rehabilitation outcomes, and Ebert et
al. (17) revealed that MLD therapy is highly beneficial
for knee ROM in the early postoperative period.

A wide array of factors that may affect knee ROM
postoperatively may have also existed in this study. First
of all, the rehabilitation program may have affected
the study outcomes but is not likely to have affected
the differences between groups. The relevant exercise
program may have decreased swelling or increased
inflammatory response in both groups. Secondly,
the living environments of patients and their activity
habits, which are not controllable parameters, may have
influenced outcomes of MLD on extremities. Finally,

Table 2. Details of swelling and its’ consequences on knee parameters.

MLD Non-MLD
t/Z p t/Z p
FIM, post-op 2°¢ dayvs post-op 4" day -3.042% 0.019 -2.943% 0.022
FIM, post-op 27 dayvs post-op 6% day -3.679% 0.008 -3.580* 0.009
FIM, post-op 4" dayvs post-op 6% day -3.319% 0.013 -3.389% 0.012
Active ROM, post-op 274 dayvs post-op 4t day -3.885% 0.006 -2.963% 0.021
Active ROM, post-op 2"¢ dayvs post-op 6t day -5.351* 0.001 -4.596* 0.002
Active ROM, post-op 4t dayvs post-op 6 day -2.798* 0.027 -2.852% 0.025
Knee posture, post-op 274 dayvs post-op 4t day 4.200* 0.004 2.487* 0.042
Knee posture, post-op 2°¢ dayvs post-op 6 day 6.488% 0.000 3.221% 0.015
Knee posture, post-op 4 dayvs post-op 6 day 2.154* 0.068 2.728* 0.029
Gait distance, post-op 224 dayvs post-op 4t day -1.549* 0.165 0.168* 0.871
Gait distance, post-op 2"d dayvs post-op 6t day -3.265% 0.014 -0.215% 0.836
Gait distance, post-op 4" dayvs post-op 6t day -1.426* 0.197 -0.607* 0.563
Volume, post-op 274 dayvs post-op 4 day -0.052* 0.960 -1.117* 0.301
Volume, post-op 274 dayvs post-op 6t day 0.922% 0.387 -2.129% 0.071
Volume, post-op 4 dayvs post-op 6% day 2.980* 0.021 -1.196* 0.271
VAS for pain, daytime, post-op 22¢ dayvs post-op 4t day 1.879% 0.102 6.524* <0.001
VAS for pain, daytime, post-op 22¢ dayvs post-op 6t day 4.333* 0.003 7.180% <0.001
VAS for pain, daytime, post-op 4" dayvs post-op 6 day 3.870* 0.006 5.017* 0.002
VAS for pain, night, post-op 274 dayvs post-op 4t day 1.567% 0.161 5.000* 0.002
VAS for pain, night, post-op 274 dayvs post-op 6 day 0.748% 0.479 6.085% <0.001
VAS for pain, night, post-op 4t* dayvs post-op 6" day -0.122* 0.906 3.813% 0.007
(*) t value, PairedSamples t-test; () Z value, WilcoxonSignedRanks test; p<0.05; FIM, Functional independent measurement; ROM, Range of motion; VAS, Visual analog scale.
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the statistical power of the study was limited because
of the sample size. Further, more extensive research is
needed to reveal the effects of MLD in TKA patients.

In the current study, MLD demonstrated no significant
effect on knee swelling and consequences of swelling
such as ROM, pain, FIM, knee posture, and gait. MLD
treatment may contribute to improving knee ROM,
particularly in the early postoperative period. However,
the clinical significance of its effect is still unclear.
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Gorme kayb1 ve serebral apse ile seyreden ge¢ tan1 konan bir
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A case of late diagnosed rhinoorbitocerebral Mucormycosis with visual loss
and cerebral abscess
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Rino-orbito-serebral mukormikozis, Zygomycetes tirt kiif mantarlarmim neden oldugu, mortalitesi ve morbidite orani yiiksek firsat¢i
bir mantar enfeksiyonudur. Mukormikozis i¢in en énemli risk faktorii kontrolsiiz diyabet ve diyabetik ketoasidozdur. Bunun disinda;
desferoksamin tedavisi, demir yiiksekligi, immiinostipresif ilaglar, kortikosteroid kullanimi diger risk faktorleridir. Bu yazida, geg tani
konulan rinoorbitoserebral mukormikozise bagl olarak gorme kayb1 ve serebral apse gelisen 62 yasinda diyabetik bir erkek sunuldu. Hastaya
cerrahi debridman ile birlikte lipozomal amfoterisin-B tedavisi uyguland.

Anahtar Kelimeler: Rino-orbito-serebral mukormikozis, komplikasyon, gérme kaybs, serebral apse

ABSTRACT

Rhino-orbito-cerebral Mucormycosis is an opportunistic fungal infection caused by Zygomycetes species mold fungi with a high mortality
and morbidity rate. The most important risk factor for Mucormycosis is uncontrolled diabetes and diabetic ketoacidosis. Except this;
desferoxamine treatment, high iron, immunosuppressive drugs, corticosteroid use are other risk factors. In this article, a 62-year-old diabetic
man who developed vision loss and cerebral abscess due to late diagnosed rhinocerebral Mucormycosis was presented. The patient was

treated with liposomal amphotericin-B with surgical debridement.

Keywords: Rhino-orbito-cerebral Mucormycosis, complication, vision loss, cerebral abcess

GIRIS

Mukormikozis (Zigomikozis), Zygomycetes sinifinda yer
alan kiif mantarlarinin neden oldugu, farkl klinik tablo-
lara neden olabilen mortalitesi yiiksek firsat¢1 bir man-
tar enfeksiyonudur. Mukormikozis, siklikla altta yatan
diyabetik ketoasidoz, hematolojik malignite, uzun stireli
kortikosteroid kullan hastalarda goriiliir, nadiren saghkli
bireylerde de goriilebilir (1,2). Mukormikozisin en sik
goriilen formu rinoserebral mukormikozistir. Rino-orb-
itoserebral mukormikozis formu daha nadir goriilen bir
formudur. Bu formda bulgular; orbital agri, oftalmople-
ji ve korliige kadar degisebilir (3). Bu yazida, sag gozde
gorme kayb1 ve serebral apseyle seyreden ge¢ tani konul-
mus rino-orbito-serebral mukormikozis olgusu sunular-
ak literatiir gozden gegirildi.

OLGU

Altmis iki yasinda erkek hasta bas agrisi, sag gozde
gorme kaybi, sag yilizde uyusma sikayetleriyle ve Tolo-
sa-Hunt sendromu 6n tanisiyla dis merkezden noroloji
poliklinigine bagvurdu. Anamnezinden diyabetes melli-
tus ve astim bronsiyale tanilarinin oldugu ve 6 ay 6nce
COVID-19 enfeksiyonu nedeniyle favipiravir ve 10 giin
siireyle kortikosteroid tedavisi aldig1 6grenildi. Noroloji
servisinde preseptal seliilit 6n tanisiyla seftriakson te-
davisi alirken, mukormikozis 6n tanisiyla enfeksiyon
hastaliklarina konsiilte edildi. Hastanin goz gevresindeki
preseptal seliilit lezyonunun ilerlemesi {izerine hastaya
ampirik olarak preseptal seliilit icin meropenem 3x1 gr
intravenoz (IV) ve rinoserebral mukormikozis 6n tanisi
i¢inse lipozomal amfoterisin-B 3-5 mg/kg/giin baslandy,
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kesin tani i¢in sintis biyopsisi 6nerildi. Kraniyal manyetik
rezonans goriintiileme (MRG)de “Sag temporal lob an-
teriorunda 45x37x36 mm boyutlarinda lobule kontur-
lu, santrali difizyon kisitlayan, cevresel kontrastlanan,
bir dizi fokal kan yikim iriinlerine sekonder parlama
artefaktinin izlendigi, ge¢ serebrit-apse formasyonu
izlenmistir. Tanimli lezyon komsulugunda pakimenin-
geal kalinlasma ve kontrastlanma kaydedilmistir. Sag
maksiller ve etmoidal sinuslerde yaygin sekresyona ve
inflamasyona sekonder sinyal degisiklikleri mevcuttur.
Sag etmoidal sinus komsulugunda,sag orbita medial ve
inferior rektus kas ve ¢evresinde izlenen orbital apekse
ilerleyip sag kavernoz sinus ve sag sfenopariyetal sinus
trasesini tutan, kontrastlanan enfeksiyoz/inflamatuvar
oldugu diistiniilen sinyal degisiklikleri izlenmistir. Sag
optik sinirde 6dematdz sinyal degisikligi ve diftizyon
kisitlamasi izlenmistir. Beyin sap1 ve serebelluma ait in-
tensite homojendir” seklinde raporland: (Resim).

Resim. Kraniyal MRGde Sag temporal lob anteriorunda beyin apsesi

Hastaya fonksiyonel endoskopik siniis cerrahisi uygu-
landi.Maksiler sintis, etmoid sintis ve sfenoid sinuslerdeki
piiriilan maeryal ve nekrotik alanlar temizlend, sfeno-
plalatin bolgeden biyopsi i¢in 6rnek alindi. Patoloji so-
nucu olarak , “Yaklasik 4 cc hacminde krem kahve renkli
yer yer nekrotik goriinimde dokularda PAS ve Giem-
sa boyamasinda mukormikozisle uyumlu spor ve hifa
yapilar ile aktif siipiiratif inflamasyon bulgular1” olar-
ak rapor edildi. Hastanin mukormikozis i¢in lipozomal
amfoterisin-B, serebriti i¢in ise meropenem tedavisine
devam edildi. Hastanin lipozomal amfoterin-B’ye bagh
olarak gelistigi diistiniilen hiponatremisi sodyum replas-
mant ile diizeltildi ve kan sekeri regiilasyonu saglandi.
Hasta tedavisinin 37.gilintinde tedavisi devam etmek
tizere kendi istegi ile bagka bir merkeze sevk edildi.
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TARTISMA

Mukormikozis (zigomikoz), Zygomycetes smifinda yer
alan kiif mantarlarinin neden oldugu firsat¢1 bir mikoz-
dur. Zygomycetes siifinda yer alan baslica kiif mantarlars;
Rhizopus, Lichtheimia (6nceki ad1 Absidia), Mucor, Rhi-
zomucor, Cunninghamella cinsi mantarlar enfeksiyon-
dan sorumludur. Mucurmikozise neden olan mantarlarin
dagilimi cografi bolgelere gore farklilik gosterebilir (4). En
sik enfeksiyona neden olan Rhizopus cinsi mantarlardur.
Bu mantarlar toprakta, organik materyal ve ¢lirtimis bit-
kilerde dogada yaygin olarak bulunur. Etken solunum,
sindirim ve deri yoluyla bulasabilir (4,5).

Ozellikle diyabet ve diyabetik ketoasidoz, maligniteler,
solid organ veya kemik iligi transplantasyonu, demir
yiiklenmesi, diger immiinosupresif ilaglar, desferoksamin
tedavisi, genis spektrumlu antibiyotik kullanimi mukor-
mikozis i¢cin 6nemli risk faktorleridir (2,5).

Hastalik farkli klinik tablolar seklinde goriilebilir. Bun-
lar icerisinde; rinoserebral mukormikozis, rinoorbitos-
erebral sendrom, pulmoner mukormikozis, kutanoz
mukormikozis, gastrointestinal mukormikozis, dissem-
ine mukormikozis, izole apseler veya enfeksiyonlar yer
almaktadir. En sik goriilen formu rinoserabral mukor-
mikozistir. Bunu pulmoner, kutanoz ve serebral formlar
izler. Zygomyetes turii kiif mantarlar damar invazyonu
sonucunda trombiislere ve buna bagli olarak nekroz ve
infarkta neden olur. Komsuluk yolu, hematojen yol ve
sinirler aracilig1 ile santral sinir sistemine ulagir. Cerrahi
ve antifungal tedaviye ragmen mortalite oranlar1 %40-70
arasinda bildirilmektedir (2,4,5).

Sundugumuz olguda rinoorbitoserebral mukormikozis
klinik tablosu mevcuttu. Hastada mukormikozis i¢in risk
faktori olarak diyabetes mellitus mevcuttu. Hastada orbita
tutulumuna bagli gorme kaybi ve serebral apse gelismesi
nedeniyle gecikmis bir olgu olarak degerlendirildi.

Sundugumuz olguda baslangigta Tolosa-Hunt sendromu
(THS) sendromu tanist mevcuttu. THS agrili oftalmople-
ji ile prezente olan kaverndz siniis veya siiperior orbital
fisstirtin idyopatik graniilamat6z hastaligidir. Bu sendrom,
tek yanh (peri) orbital agr, ipsilateral oftalmopleji ve kor-
tikosteroidlere iyi yanit ile karakterize olan nadir bir agrili
oftalmopleji tablosudur. THS kaverndz siniis veya superior
orbital fissiirin bilinmeyen bir enflamasyonu sonucun-
da gelisir. Glukokortikoid tedavisi hem tan1 hem de teda-
vi amagh olarak kullanilmaktadir. Tanida uluslararas: basg
agris1 dernegi tani kriterlerini giincellemis graniilomun
MRG veya biyopsi ile gosterilmesi olarak belirlemistir (6).

Mukormikozis, Aspergillusve Candida enfeksiyonlarindan
sonra {i¢iincii en sik goriilen firsat¢1 mikoz etkenidir. Tlk
klinik semptomlar genellikle nonspefik olup, bu durum
tanida ve tedavide gecikmeye ve buna bagli olarak komp-
likasyon gelisimine neden olabilir (7).
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Rinoserebral mukormikoziste klinik bulgular siniizitle
baslar, hizlica orbita, goz, optik sinir ve beyin dokusu gibi
komsu dokulara yayilabilir. Fasiyal 6dem, agri, nekroz,
gorme kayby, siyah renkte akinti,nazal kavite ve goz kosesi
boyunca propitozis yaygin ozelliklerdir. Mukormikoziste
anjiyoinvazyon oldukga siktir. Sfenopalatin ve santral reti-
nal arterin tikaniklig: siklikla korliikle sonuglanir (2).

Literatiirde rinoorbitoserebral mukormikozis olgularin-
da goriilen komplikasyonlar; bulanik gérme, tam goérme
kaybi, biling degisikligi, kraniyal néropati veya serebral
apse olarak bildirilmistirBu komplikasyonlar gozden
hastaligin santral sinir sistemine yayilim: sonucunda
gelisir (4). Sundugumuz olguda da gérme kaybu ile bir-
likte sag temporal lobda apse mevcuttu.

Siniisler veya orbita tutulumu olmaksizin izole beyin tu-
tulumu da goriilebilir. Izole beyin tutulumunda klinik
bulgular ; inme benzeri sendrom, menenyjit, intrakrani-
yal yer kaplayan kitle olabilir (2). Roden ve ark. (8) 928
mukormikozisli olguyu degerlendirdikleri ¢aligmasin-
da; en sik goriilen mukormikozis tutulumunu siniisler
(%39), akcigerler (524), ve cilt tutulumu (%19) olarak
bildirmislerdir. Mukormikozise bagl olarak yayilim ol-
gularin %23’tinde saptanmistir. Akciger tutulumu olan
hastalarin biiyitk kisminda altta yatan hastalik olarak
malignite saptanirken, siniis tutulumu olanlarda en sik
saptanan altta yatan hastalik diyabet olarak bildirilm-
istir. Cok degiskenli analizde Cunninghamella tiirlerinin
nende oldugu enfeksiyon ve dissemine hastalik artmis
mortalite ile iligkili saptanmustir.

Sundaram ve ark. (2) 56 serebral mukormikozisli olguyu
arastirdiklari caligmalarinda, 44 olguda rinoserebral mu-
kormikozis, 20 olguda ise izole santral sinir sistemi mu-
kormikozisi bildirmislerdir. Kirk dért olgunun 31’inde
diyabet predispozan faktor olarak belirlenmistir. Toplam
44 hastanin 12’sinden doku kdiltiirii alinmis, 8’inde Rhiz-
opus oryzae, 2’sinde Mucor izole edilirken, bir olguda
Rhizopus tiirii (spp.) ile birlikte Candida spp. saptanirk-
en, 2 olguda kiiltiirde ireme saptanmamuistir. Sundugu-
muz olguda tani siniislerden alinan materyalin patolojik
incelemesi ile konuldu, mantar kiiltiirii yapilmadi. In-
vaziv mukormikoziste altta yatan hastaliklar klinik bul-
gular ve klinik sonuglar: etkileyebilir (9).

Guerreiro ve ark. (10) 15 yasinda diyabetik ketoasidozu
olan bir erkek hastada orbito-rinoserebral mukormiko-
zis bildirmislerdir. Tedaviyle hasta iyilesmesine ragmen,
rezidiiel oftalmopileji ve sag gozde korliik gelistigi rapor
edilmistir. Sundugumuz olguda da tanida olas: gecikme
nedeniyle sag gozde gorme kayb1 mevcuttu.

Tiirkiyeden Kara ve ark. (1) diyabetik ketoasidozu olan iki
hastada rino-orbitoserebral mukormikozis bildirmisler-
dir. Olgular cerrahi debritman ve amfoterisin B ile tedavi
edilmistir. Tatar ve ark. (3) 72 yasinda kontrolsiiz tip 2

diyabetes mellitusu olan bir kadin hastada orbital apsey-
le seyreden rino-orbital mukormikozis bildirmislerdir.
Olgu sol gozde ekzoftalmus, diplopi ve bas agrisi yakin-
malar1 ile miiracaat etmis, bilgisayarli tomografide sol
orbitada apse saptanmustir. Endoskopik siniis cerrahisi
uygulanan hastada biyopsi materyalinin histopatolojik
incelemesi sonucunda invaziv mukormikozis tanist kon-
mustur. Sundugumuz olguda da tani endoskopik siniis
cerrahisi ile alinan materyalin patolojik incelemesi ile
konmustur.

Sonug olarak, sundugumuz olguda oldugu gibi altta
yatan diyabet gibi predispozan faktorleri olan hastalar-
da mukormikozis akilda tutulmali, erken tani ve tedavi
gecikme olmaksizin uygulanmalidir.
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Dear editor,

I was very delighted to read your latest issue with various
articles about the different aspects of medicine. I was
also pleased that among the authors were many faculties
from multiple disciplines. I read, with interest, the study
by Yilmaz et al. (vol.2, number 4, 2021) analyzing the
antibody response of various viruses in patients with
synovitis. I had several concerns about the article that
I wanted to emphasize. First, the term “synovitis” has an
extremely wide use among physicians with a very wide
range of etiologies. The article pointed out that only
advanced patients with knee osteoarthritis (Kelgreen
stage 3-4) were included in the study group. Nevertheless,
the type of osteoarthritis (primary or secondary) and the
stage of synovitis (acute vs chronic or early vs late) and
if the patients have any history of inflammatory diseases
are not clear enough in the article (1,2). Second, the
synovial antibody index, which was mentioned in the
materials and methods section, had no reference. The
authors used this index to get a definitive conclusion for
the source of the viral antibodies in the synovial fluid. So
it is the most important parameter in the study. I did a
search in English literature and could not find any article
defining an index like that. If this was a first description
by the authors, then I recommend doing a validation
analysis in a different study. Finally, the literature
contains numerous studies analyzing the inflammatory
reaction of the synovium against various viruses (3,4).
In these studies, for the detection of the viral load, an
immunohistochemical analysis of the synovial tissue
was also frequently performed (5). In short, although
well-designed, I believe that, it would have been much
better if the study and control groups were meticulously
composed with well-defined inclusion and exclusion
criteria. Moreover, the synovial antibody index has to
be clarified, it would be more helpful if a contribution

from the literature was added to the manuscript and an
immunohistochemical analysis was added to the final
conclusion.
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yayimlanmaktadir. Hakemli bir dergi olarak gelen yazilar biyomedikal makalelere ait Uluslararas1 Tip Dergileri
Editorleri Komitesi (www.icmje.org) tarafindan tanimlanan standart gereksinimler ile ilgili ortak kurallara
uygunlugu agisindan degerlendirilmektedir. Dergimizde yayimlanmis makalelerin tamamina elektronik ortamdan
ulagabilir, DergiPark web sitemizden (https://dergipark.org.tr/en/pub/jompac) okuyabilir, indirebilirsiniz. Amacimiz
siz meslektaslarimizin géndermis oldugu yayinlarin karar ve yayimlanma siirecini en kisa siirede sonuca ulastirmaktir.
Dergimizin kalitesini yiikseltmek i¢in her zaman Onerilere ve yapici elestirilere agik oldugumuzu ve bu konudaki
bildirimlere gereken hassasiyeti gosterecegimizi belirtmek isteriz. Makale isletim sisteminde ve atiflarda derginin
Ingilizce ad1 kullanilacaktir.

Journal of Medicine and Palliative Care (JOMPAC) kapsam olarak tibbin ve tipla ilgili saglik bilimlerinin her
brans: ile ilgili retrospektif/prospektif klinik ve laboratuvar ¢alismalary, ilging olgu sunumlari, davet tizerine yazilan
derlemeler, editére mektuplar, orijinal goriintiiler, kisa raporlar ve teknik yazilar1 yayimlayan bilimsel, hakemli bir
dergidir. Derginin dili Ingilizce ve Tiirk¢e'dir. Makaleler hem Tiirk¢e hem de Ingilizce olarak kabul edilmektedir.
Tiirkge gonderilen makalelerde ayrica Ingilizce Baglik, Abstract, Keywords olmali, Ingilizce olarak génderilen
makalelerde de ayrica Tiirkge Baglik, Oz, Anahtar Kelimeler olmalidir. Baska bir dergide yayimlanmis veya
degerlendirilmek {izere gonderilmis yazilar veya dergi kurallarina gore hazirlanmamis yazilar degerlendirme igin
kabul edilmez. Editor, yardimc editdr ve yayinct dergide yayimlanan yazilar i¢in herhangi bir sorumluluk kabul
etmez. Dergimizde yayimlanmis makalelerin tamamina elektronik ortamdan ulasabilir, https://dergipark.org.tr/tr/
pub/jompac web sitemizden okuyabilir, indirebilirsiniz. Yazilarin tiim bilimsel sorumlulugu yazar(lar)a aittir.

DERGI ADI

Journal of Medicine and Palliative Care

DERGI ADININ KISALTMASI
J Med Palliat Care/JOMPAC/jompac

YAZISMA ADRESI

Yazilar e-posta yoluyla sorumlu yazar tarafindan, DergiPark’a kayit olunduktan sonra DergiPark tizerinden https://
dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new linkine girilerek génderilmelidir.

MAKALE GENEL YAZIM KURALLARI

Yazilarin tiim bilimsel sorumlulugu yazar(lar)a aittir. Editor, yardimci editdr ve yayinci dergide yayimlanan yazilar
i¢in herhangi bir sorumluluk kabul etmez.

EDITORIYEL ON KONTROL DEGERLENDIRMESI

Journal of Medicine and Palliative Care (JOMPAC)e gonderilen yazilar format ve intihal agisindan degerlendirilir.
Formata uygun olmayan yazilar degerlendirilmeden sorumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin
olmamasi i¢in yazim kurallar1 gozden gegirilmelidir. Basim i¢in gonderilen tiim yazilar iki veya daha fazla yerli/
yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi, bilimsel 6nemi, orijinalligi goz Oniine
almarak yapilir. Yayima kabul edilen yazilar editérler kurulu tarafindan igerik degistirilmeden yazarlara haber
verilerek yeniden diizenlenebilir. Makalenin dergiye gonderilmesi veya yayima kabul edilmesi sonrasi isim sirasi
degistirilemez, yazar ismi eklenip ¢ikartilamaz.
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BILIMSEL VE ETiK SORUMLULUK

Journal of Medicine and Palliative Care (JOMPAC)’in yayin ve yayin siiregleri, Diinya Tibbi Editorler Dernegi
(World Association of Medical Editors (WAME)), Yayin Etigi Komitesi (Committee on Publication Ethics (COPE)),
Uluslararas: Tibbi Dergi Editorleri Konseyi (International Council of Medical Journal Editors (ICMJE)), Bilim
Editorleri Konseyi (Council of Science Editors (CSE)), Avrupa Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi
Standartlar1 Organizasyonu (National Information Standards Organization (NISO)) kurallarina uygun olarak
sekillendirilmistir. Dergi, Bilimsel Yayincilikta Seffaflik ve En Iyi Uygulama Ilkelerine (Principles of Transparency
and Best Practice in Scholarly Publishing (doaj.org/bestpractice)) uygundur.

Klinik aragtirma makalelerinin protokolii Etik Komitesi tarafindan onaylanmis olmalidir. Insanlar tizerinde yapilan
tim ¢aligmalarda “Gereg ve Yontem” boliimiinde ¢aligmanin ilgili komite tarafindan onaylandigi veya ¢aligmanin
Helsinki ilkeler Deklarasyonuna (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uyularak gerceklestirildigine dair bir ctimle yer almalidir. Caliymaya dahil edilen tiim kisilerin Bilgilendirilmis
Onam Formu’nu imzaladigl metin iginde belirtilmelidir. Journal of Medicine and Palliative Care (JOMPAC)’e
génderilen makalelerdeki ¢aligmalarin Helsinki Ilkeler Deklarasyonu’'na uygun olarak yapildigi, kurumsal etik
ve yasal izinlerin alindig1 varsayilacak ve bu konuda sorumluluk kabul edilmeyecektir. Calismada “Hayvan” 6gesi
kullanilmis ise yazarlar, makalenin Gere¢ ve Yontem bolimiinde hayvan haklarini Guide for the Care and Use of
Laboratory Animals (https://www.nap.edu/catalog/5140/guide-for-the-care-and-use-of-laboratory-animals)
prensipleri dogrultusunda koruduklarini, calismalarinda ve kurumlarinin etik kurullarindan onay aldiklarini
belirtmek zorundadir. Olgu sunumlarinda hastanin kimliginin ortaya ¢ikmasina bakilmaksizin hastalardan
“Bilgilendirilmis riza” alinmalidir. Makalede Etik Kurul Onay1 alinmasi gerekli ise; alinan belge makale ile birlikte
gonderilmelidir. Makale yazarlar tarafindan akademik intihal 6nleme programindan gegirilmelidir. Makalenin etik
kurallara uygunlugu yazarlarin sorumlulugundadir.

Tiim makale bagvurulari intihal aragtirilmast i¢in taranmali ve sonrasinda dergi sistemine yiiklenmelidir. Intihal, atif
manipiilasyonu ve ger¢ek olmayan verilerden stiphelenilmesi veya arastirmalarin kotiiye kullanilmas: durumunda,
yayin kurulu COPE y6nergelerine uygun olarak hareket eder. Bakiniz: Guidance from the Committee on Publication
Ethics (COPE).

Yazar olarak listelenen her bireyin Uluslararast Tip Dergisi Editorleri Komitesi (ICMJE - www.icmje.org)
tarafindan onerilen yazarlik kriterlerini karsilamasi gerekir. ICMJE yazarligin asagidaki 4 kritere dayanmasin1 dnerir:
(1) Calismanin tasarimi, verilerin elde edilmesi, analizi veya yorumlanmasi (2) Dergiye gonderilecek kopyanin
hazirlanmasi veya bu kopyanin igerigini bilimsel olarak etkileyecek ve ileriye gotiirecek sekilde katki saglanmasi
(3) Yayimlanacak kopyanin son onayi (4) Caligmanin tiim boliimleri hakkinda bilgi sahibi olma ve tiim béliimleri
hakkinda sorumlulugu alma.

Bir yazar, yaptig1 calismanin bélimlerinden sorumlu olmanin yani sira, ¢alismanin diger belirli boliimlerinden
hangi ortak yazarlarin sorumlu oldugunu bilmeli ayrica yazarlar, ortak yazarlarinin katkilarinin biitiinligiine
giivenmelidir. Yazar olarak atananlarin tiimii yazarlik i¢in dort kriteri de karsilamali ve dort kriteri karsilayanlar yazar
olarak tanimlanmalidir. Dort kriterin tiimiinii karsilamayanlara makalenin baslik sayfasinda tesekkiir edilmelidir.
Yayin kurulu yazarlik sartlarini karsilamayan bir kisinin yazar olarak eklendiginden siiphe ederse yazi daha fazla
incelenmeksizin reddedilecektir.

Journal of Medicine and Palliative Care (JOMPAC)e gonderilen bir ¢alisma igin bireylerden veya kurumlardan
alinan mali hibeler veya diger destekler Editér Kurulu'na bildirilmelidir. Potansiyel bir ¢ikar ¢atigmasini bildirmek
i¢cin, ICMJE Potansiyel Cikar Catismasi Bildirim Formu, katkida bulunan tiim yazarlar tarafindan imzalanmali ve
gonderilmelidir. Editorlerin, yazarlarin veya hakemlerin ¢ikar gatigmasi olasilig, derginin Editor Kurulu tarafindan
COPE ve ICMJE yonergeleri kapsaminda ¢oziimlenecektir. Derginin Editér Kurulu, tiim itiraz durumlarint COPE
kilavuzlar: kapsaminda ele almaktadir. Bu gibi durumlarda, yazarlarin itirazlari ile ilgili olarak yaz: isleri biirosu ile
dogrudan temasa ge¢meleri gerekmektedir. Gerektiginde, dergi i¢inde ¢oziilemeyen olaylar1 ¢6zmek i¢in bir kamu
denetgisi atanabilir. Bag editor itiraz durumlarinda karar alma siirecinde alinacak kararlarla ilgili nihai otoritedir.
Yazarlar, dergiye bir makale gonderirken, yazilarin telifhaklarini Journal of Medicine and Palliative Care (JOMPAC)e
devretmis olmay1 kabul ederler. Yaz1 yayimlanmamak iizere reddedilirse veya herhangi bir sebepten geri ¢ekilirse telif
hakki yazarlara geri verilir.Sekiller, tablolar veya diger basili materyaller de dahil olmak {izere basili ve elektronik
formatta daha once yayimlanmis igerik kullaniliyorsa yazarlar telif haklar1 sahiplerinden gerekli izinleri almalidur.
Bu konudaki hukuki, finansal ve cezai yiikiimliiliikkler yazarlara aittir. Journal of Medicine and Palliative Care'de
(JOMPAC) yaymmlanan makalelerde belirtilen ifade veya goriisler, editorlerin, yayin kurulunun veya yaymcinin
goriislerini yansitmaz; editorler, yayin kurulu ve yaymnci bu tiir materyaller icin herhangi bir sorumluluk veya
yikiimliiliik kabul etmez. Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir.
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MAKALE “BASKA BIR YERDE YAYIMLANMAMISTIR” IBARESI

Her yazar makalenin bir boliimiiniin veya tamaminin bagka bir yerde yayimlanmadigini ve ayni anda bir diger
dergide degerlendirilme siirecinde olmadigini, editdre sunum sayfasinda belirtmelidirler. Kongrelerde sunulan sozlii
veya poster bildirilerin, baslik sayfasinda kongre ads, yer ve tarih verilerek belirtilmesi gereklidir. Dergide yayimlanan
yazilarin her tiirlit sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

YAYIN HAKKI DEVIR FORMU

Telif Hakki Devir Formu (https://dergipark.org.tr/tr/journal/3258/file/3177/show) linkinden temin edilebilir.
Makalenin ana dilinde (makalenin dili Ingilizce ise, Ingilizce olmalidir, makalenin dili Tiirkge ise, Tiirkge olmalidir)
doldurulmali, makale (https://dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new) adresi {izerinden
yiiklenirken on-line olarak gonderilmelidir 1976 Copyright Acte gore, yayimlanmak iizere kabul edilen yazilarin her
tiirli yayin hakki yayinciya aittir.

YAZIM DiLi KONTROLU

Derginin yayin dili Tiirkge ve Ingilizcedir, makaleler hem Tiirkce hem de Ingilizce olarak kabul edilmektedir. Tiirkge
yazilan yazilarda diizgiin bir Tiirkge kullanimi 6nemlidir. Bu nedenle Tiirk Dil Kurumunun Tiirkce sozliigii veya
www.tdk.org.tr adresi ayrica Tiirk tibbi derneklerinin kendi branglarina ait terimler sézliigii esas alinmalidir. Ingilizce
makaleler ve Ingilizce Abstract génderilmeden once profesyonel bir dil uzmani tarafindan kontrol edilmelidir.
Yazidaki yazim ve gramer hatalari icerik degismeyecek sekilde Ingilizce dil danismanimiz ve redaksiyon komitemiz
tarafindan diizeltilmektedir.

ISTATiISTiK DEGERLENDiRMESi

Tim prospektif, deneysel ve retrospektif aragtirma makaleleri istatistik yoniinden (gerekirse istatistik uzmani
tarafindan) degerlendirilmeli ve uygun plan, analiz ve raporlama ile belirtilmelidir.

YAYIMA KABUL EDILMESI

Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gonderim tarihi esas alinarak yayim sirasina alinir. Her
yaz1 i¢in bir Doi numaras: alinir.

MAKALE YAZIM KURALLARI

Yazilar Microsoft Word programu ile ¢ift satir aralikli ve baglik yazilar1 (Makale Adi, Oz, Abstract, Giris, Gereg ve
Yontem, Bulgular, Tartigma, Kaynaklar vs.) 12 punto olarak, makalenin diger kisimlar1 11 punto olacak sekilde,
her sayfanin iki yaninda ve alt ve iist kisminda 2,5 cm bogluk birakilarak yazilmalidir. Yazi stili Times New Roman
olmalidir. “System International” (SI) unitler kullanilmalidir. $ekil, tablo ve grafikler metin iginde refere edilmelidir.
Kisaltmalar, kelimenin ilk gegtigi yerde parantez iginde verilmelidir. Tiirk¢e makalelerde %50 bitisik yazilmali,
ayni sekilde Ingilizcelerde de 50% bitigik olmalidir. Tiirk¢ede ondalik sayilarda virgiil kullanilmal (55,78) Ingilizce
yazilarda nokta (55.78) kullanilmalidir. Aragtirma makalesi ve derleme 4000, olgu sunumu 2500, editére mektup
500 kelimeyi (ABSTRACT/OZ ve REFERENCES/KAYNAKLAR hari¢ olmak iizere) gegmemelidir. Oz sayfasindan
itibaren sayfalar numaralandirilmalidir.

Yazinin Boliimleri

1. Editore Sunum Sayfasi

Journal of Medicine and Palliative Care (Tip ve Palyatif Bakim Dergisi)de yayimlanmak {izere degerlendirilmesi
isteginin belirtildigi, makalenin sorumlu yazar: tarafindan dergi editoriine hitaben goénderdigi yazidir. Bu kisimda
makalenin bir bolimiiniin veya tamaminin bagka bir yerde yayimlanmadigi ve aymi anda bir diger dergide
degerlendirilme siirecinde olmadigi, “Maddi Destek ve Cikar Iliskisi” durumu, dil ve istatistik kontroliiniin yapildig:

belirtilmelidir.

2. Bagslik Sayfas:

Sayfa basinda gonderilen makalenin kategorisi belirtilmedir (klinik analiz, arastirma makalesi, deneysel ¢alisma, olgu
sunumu, derleme vs). Tiim yazarlarin ad ve soyadlar1 yazildiktan sonra iist simge ile 1den itibaren numaralandirilip,
calistiklar1 kurum, klinik, sehir ve {ilke yazar isimleri altina eklenmelidir. Baslik sayfasinda her yazarin Orcid no
bilgisi, e-posta adresi olmalidir. Bu sayfada Sorumlu Yazar belirtilmeli isim, acik adres, telefon ve e-posta bilgileri
eklenmelidir (Dergimizin formati geregi adres bilgileri, kurumlar1 makale dili Tiirkge ise Tiirkge olarak, Ingilizce ise
Ingilizce olarak belirtilmelidir). Kongrelerde sunulan Sozlii veya Poster bildiriler baglik sayfasinda kongre ads, yer ve
tarih verilerek belirtilmelidir.
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3. Makale Dosyast
Yazar ve kurum isimleri bulunmamalidir, bu bilgiler sadece baslik sayfasinda olmalidir.

Baglik: Kisa ve net bir baglik olmalidir. Kisaltma icermemeli, Tiirkge ve Ingilizce olarak yazilmalidir. Oz: Tiirkge ve
ingilizce (Abstract) yazilmalidir. Arastirma makalelerinde Oz; Amag, Gereg, Yontem, Bulgular ve Sonug boliimlerine
ayrilmali ve 400 kelimeyi gegmemelidir. Derleme, olgu sunumlari ve benzerlerinde Oz; kisa ve tek paragraflik olmals,
derlemelerde 300, olgu sunumlarinda 250 kelimeyi gegmemelidir.

Anahtar Kelimeler: Tiirk¢e Oz’iin ve Ingilizce Abstract'in sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir.
Kelimeler birbirlerinden noktali virgiil ile ayrilmalidir. Ingilizce Anahtar Kelimeler (Keywords) “Medical Subject
Headings (MESH)"e uygun (www.nlm.nih.gov/mesh/MBrowser.html) olarak verilmelidir. Tiirk¢e Anahtar Kelimeler
“Tirkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamas: durumunda bire
bir Tiirkce terciimesi verilmelidir.

Sekil, Fotograf, Tablo ve Grafikler: Metin icinde gectigi yerlerde ilgili ctimlenin sonunda belirtilmeli, metin igine
yerlestirilmemeli, kaynaklardan sonra metin sonuna eklenmelidir. Kullanilan kisaltmalar altindaki agiklamada
belirtilmelidir. Daha 6nce basilmis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agiklama
olarak sekil, resim, tablo ve grafik agiklamasinda belirtilmelidir. Makale yazarlar tarafindan akademik intihal 6nleme
programindan gegirilmelidir. Resim/fotograf jpeg ve en az 300 dpi ¢oziiniirliikte olmalidir.

Metin Boéliimleri: Yayimlanmak iizere génderilecek yazi 6rnekleri su sekildedir.

Editériyel Yorum Tartisma: Yayinlanan orijinal arastirma makaleleri ile ilgili, arastirmanin yazarlar1 disindaki, o
konunun uzmani tarafindan degerlendirilmesidir. Dergide makalelerden 6nce yayimlanir.

Aragtirma Makalesi: Prospektif-retrospektif ve her tiirlii deneysel ¢aligmalar yayimlanabilmektedir. Girig, Gereg ve
Yontem, Bulgular, Tartisma, Sonug olarak gh'izenlenmelidir. Oz (yaklasik 400 kelime; amag, gere¢ ve yontem, bulgular
ve sonug boliimlerinden olusan Tiirkge ve Ingilizce), Giris, Gereg ve Yontem, Bulgular, Tartigma, Sonug, Kaynaklar.

Derleme: Davet edilen yazarlar tarafindan veya dogrudan hazirlanabilir. Tibbi 6zellik gosteren her tiirli konu i¢in son
tip literatiirinii de igine alacak sekilde hazirlanabilir. Oz (yaklagik 300 kelime, boliimsiiz, Tiirk¢e ve Ingilizce), konu
ile ilgili Basliklar, Kaynaklar.

Olgu Sunumu: Tan1 ve tedavide farklilik gsteren veya nadir goriilen makalelerdir. Yeterli sayida fotograflarla ve
semalarla desteklenmis olmalidir. Oz (yaklagik 250 kelime; boliimsiiz; Tiirkge ve Ingilizce), Giris, Olgu sunumu,
Tartigsma, Sonug olarak diizenlenmelidir.

Editére Mektup: Dergide son bir yil icinde yayimlanan makaleler ile ilgili okuyucularin degisik goriis, tecriibe ve
sorularini iceren en fazla 500 kelimelik yazilardir. Baglik ve Oz béliimleri yoktur. Kaynak sayisi 5 (en fazla 10) ile
sinirhidir. Hangi makaleye (sayi, tarih verilerek) ithaf olundugu belirtilmeli ve sonunda yazarin ismi, kurumu, adresi
bulunmalidir. Mektuba cevap, editér veya makalenin yazar(lar)1 tarafindan, yine dergide yayimlanarak verilir.

Egitim: Derginin kapsami iginde giincel konularda okuyucuya mesaj veren son klinik ve laboratuvar uygulamalarin
da destekledigi bilimsel makalelerdir. Oz (yaklasik 250 kelime; boliimsiiz; Tiirkge ve Ingilizce), konu ile ilgili Bagliklar,
Kaynaklar.

Kitap Degerlendirmeleri: Derginin kapsami iginde giincel degeri olan ulusal veya uluslararasi kabul gérmiis kitaplarin
degerlendirmeleridir.

KAYNAKLARDAN HEMEN ONCE BELIiRTiLMESI GEREKENLER
ETiK BEYANLAR

Etik Kurul Onay1 (Eger gerekiyorsa): “Calisma igin ........... Etik Kurulu'ndan ........ tarih ve ...... say1 /karar no ile etik
kurul onay1 alinmistir” ifadesiyle yazarlar tarafindan belirtilmelidir.

Aydinlatilmis Onam: Bu ¢alismaya katilan hasta(lar)dan yazili onam alinmistir (Olgu sunumlarinda ve kisilerle
yapilan prospektif caliymalarda mutlaka olmalidir. Eger ¢aligma retrospektif ise: “Aydinlatilmig Onam: Caligma
retrospektif olarak dizayn edildigi i¢in hastalardan aydinlatilmis onam alinmamuistir” ifadesiyle yazarlar tarafindan
belirtilmelidir.

Hakem Degerlendirme Siireci: “Harici gift kor hakem degerlendirmesi” ifadesiyle yazarlar tarafindan belirtilmelidir.

Cikar Catismasr: “Yazarlar bu ¢alismada herhangi bir ¢ikara dayal: iliski olmadigini beyan etmislerdir” ifadesiyle
yazarlar tarafindan belirtilmelidir.

Finansal Destek: “Yazarlar bu ¢caligmada finansal destek almadiklarini beyan etmislerdir” ifadesiyle yazarlar tarafindan
belirtilmelidir.

Yazar Katkilari: “Yazarlarin tiimi; makalenin tasarimina, yiiriitilmesine, analizine katildigini ve son siiriimiinii
onayladiklarini beyan etmislerdir” ifadesiyle yazarlar tarafindan belirtilmelidir.

Tesekkiir Yazisi: Varsa kaynaklardan 6nce yazilmalidir.
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Kaynaklar: Kaynaklar makalede gelis sirasina gore yazilmalidir. Kaynaktaki yazar sayisi1 6 veya daha az ise tiim
yazarlar (soyadi ve adinin ilk harfi olacak sekilde olmali, yazar isimleri birbirinden virgiil ile ayirilmali) belirtilmel,
7 veya daha fazla ise ilk 3 isim yazilip ve ark. (“et al”) eklenmeli, makale ismi (Tiimce seklinde sadece ciimlenin
ilk harfi ve 6zel isimlerin ilk harfi biiytik olacak), kisa dergi ads, yil, cilt, kisa sayfa no (15-8. seklinde olacak, 15-
18 olmayacak) eklenmeli ve noktalama isaretleri arasinda birer bosluk birakilmalidir. Kaynak yazimi i¢in kullanilan
format Index Medicus'ta belirtilen sekilde olmalidir (www. icmje.org). Kaynak listesinde yalnizca yayinlanmis ya da
yayinlanmasi kabul edilmis veya Doi numaras: almis ¢alismalar yer almalidir. Dergi kisaltmalar1 Cumulated Index
Medicus’ta kullanilan stile uymalidir (http://www2.bg.am.poznan.pl/czasopisma/ medicus.php?lang=eng.). Kaynak
sayisinin aragtirma makalelerinde 40, derlemelerde 60, olgu sunumlarinda 20, editore mektupta 5 (en fazla 10) ile
sinirlandirilmasina 6zen gosterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen dnce parantez
kullanilarak belirtilmelidir. Ornegin (4,5). Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci
kaynaklarin sentezine 6nem verilmelidir.

4. Sekil, Grafik, Resim ve Tablo Basliklar:
Bagliklar kaynaklardan sonra yazilmalidir. Her biri ayr1 bir gortintii dosyasi (en az 300 dpi ¢oziiniirliikte, jpg) olarak

gonderilmelidir.

Makalenin basima kabuliinden sonra Dizginin ilk diizeltme niishasi sorumlu yazara e-posta yoluyla gonderilecektir.
Bu metinde sadece yazim hatalar1 diizeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin
icinde bir dosya halinde e-posta ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri

Dergilerden yapilan alints;

Cesur S, Aslan T, Hoca NT, Cimen E Tarhan G, Cifci A. Clinical importance of serum neopterin level in patients with
pulmonary tuberculosis. Int ] Mycobacteriol 2014; 3: 15-8 (15-18 degil).

Kitaptan yapilan alinty;

Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.

Tek yazar ve editorii olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent
Health Care. A practical guide. 3rd ed. Baltimore: Williams&Wilkins; 1996: 46-60.

Coklu yazar ve editorii olan kitaptan alint;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW.
Shultz TK (eds). American Society of Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998: 1-10.
Eger editor ayni zamanda kitap icinde boliim yazari ise;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;
1988: 45-67.

Doktora/lisans tezinden alint;

Kilig C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of
Medicine, Department of Psychiatrics, Ankara; 1992.

Bir internet sitesinden alinti;

Sitenin adi, URL adresi, yazar adlari, erisim tarihi detayli olarak verilmelidir.

Doi numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of complementary and alternative medicine into family prac- tice in
Germany: Result of National Survey. Evid Based Complement Alternat Med 2011 (doi:10.1093/ecam/nep019).

Diger referans stilleri i¢in “lCMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References” sayfasini ziyaret ediniz.

“Bu ¢aligmanin i¢indeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde yayimlanmadigin: ve
halihazirda da yayin icin bagka bir yerde degerlendirilmede olmadigini beyan ederim.” Bu 400 kelimeye kadar olan
ozler harig, sempozyumlar, bilgi aktarimlari, kitaplar, davet tizerine yazilan makaleler, elektronik formatta gonderimler
ve her tiirden 6n bildirileri igerir.


www.icmje.org
http://www2.bg.am.poznan.pl/czasopisma/medicus.php%3Flang%3Deng.

Sponsorluk Beyani

Yazarlar asagida belirtilen alanlarda, varsa ¢alismaya sponsorluk edenlerin rollerini beyan etmelidirler:

1. Calismanin dizayni 2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi 3. Raporun yazilmasi

KONTROL LiSTESI

Kontrol listesindekiler eksiksiz yapilmalidir.

Makalede mutlaka olmasi gerekenler;

—Editore Sunum Sayfas:

—Bagslik Sayfasi

o Ftik Durum,
« “Cikar Catismast Durumu” belirtir ciimle,

« Orcid numaralari ve yazar bilgileri bu sayfada olmalidir.

—Ana Metin
—Telif Hakk: Devri Formu

1.

Editore Sunum Sayfasi: Sorumlu Yazar tarafindan editére hitaben yazilmis olmalidir. Telefon ve E-posta
eklenmelidir. Gonderilen makalenin adi, kisa adi, “Daha 6nceden yayimlanmamis, su an herhangi bir dergiye
degerlendirilmek iizere gonderilmemistir ve yazarlarin kendi orijinal ¢aligmasidir” ibaresi, “Cikar Catigmasi
Beyan1” icermelidir.

Baglik sayfas: Tiirkce ve Ingilizce Makale basliklari/Kisa bagliklar, Yazarlar ve Kurumlari, Sorumlu Yazar posta
adresi ve telefon, tiim yazarlarin Orcid no (2019 yilindan itibaren zorunludur) ve E-posta adresleri. Baglikta 6zel
isimler ve ilk harf disinda kiiciik harf kullanilmalidar.

Makalenin Ana Metin sayfalar1: Tiirkce ve Ingilizce Makale Bagliklari/Kisa Bagliklar, Tiirkge ve Ingilizce Oz/
Abstract ve Anahtar Kelimeler/Keywords, Makale Metni, Kaynaklar, Tablo ve Sekil Basliklari, Tablolar. Bu
sayfada yazar isimleri, kurum bilgileri olmayacaktir.

Yazi1 tipi: Bagliklarda “Times New Roman” ve 12 punto olmali, makalenin diger kisimlarinda 11 punto, cift
bosluklu satir arasi ve tiim alanlarda 2,5 cm girinti ayariyla yazilmalidir.

Oz/Abstract: Tiirke 6zet OZ ile baslamali; “Giris/Amag, Gereg ve Yontem, Bulgular ve Sonug” kisimlarini
icermelidir. Ingilizce 6zet ABSTRACT baghgiyla baslamali “Introduction/Aim, Material and Method, Findings/
Results, Conclusion” kisimlarini icermelidir.

Anahtar Kelimeler/Keywords: Tiirkce Oz kisminin altina “Anahtar Kelimeler”, Ingilizce “Abstract” kisminin
altinda “Keywords” (birlesik) halde eklenmelidir. Anahtar kelimeler en az 3, en ¢ok 6 kelime/sozciik olmal,
birbirlerinden virgiille ayirilmali ve MeSHe uygun olmalidir.

Gereg ve Yontem kisminda Etik Kurul Onayi alindig1 (Alindig yer, tarih, etik kurul no olacak sekilde yazilmas:
onerilir) belirtilmelidir. Etik Kurul Onay1 gerektirmeyen makalelerde Kurum Onay1/Izni alindigi (Cikar Catigmast
olmamast i¢in) belirtilmelidir. Ilgili belgeler talep edildiginde gonderilmelidir. Etik problemlerde sorumlulugun
yazar(lar)da oldugu unutulmamalidir.

Tartismada istatistiksel terimler (p, r, a gibi) kullanilmamalidir.

“Maddi Destek/Cikar Catismasi Durumu” kaynak¢adan 6nce belirtilmeli, “Tesekkiir Yazist” varsa kaynak¢adan
once yazilmalidir.

10.Kaynak Gosterimi; yazim kurallarinda detayli anlatildig: gibi olmalidir. Derginin say1 numarasi “(2)” parantez

icinde olacak sekilde bizim kaynak¢a gosterimimizde bulunmamaktadir. Alti yazara kadar yazar1 olan
makalelerde biitiin yazarlarin adi yazilmali (Soyad: ve Adinin ilk harfi olacak sekilde), yedi ve daha tstii yazarl
makalelerde ilk {i¢ yazar, et al. (ve ark.) seklinde kaynak gosterilmelidir. Makalenin ad1 Tiimce kullanimi seklinde
(ozel isimler ve ilk harf disinda kiigiik harf kullanilmalidir) olmalidir. Derginin kisa ad1 verilmelidir. Dergi
adindan sonraki noktalama isaretleri arasinda birer bosluk birakilmalidir.

11.Tablo, Sekil ve Resimler ayr1 bir baslik altinda kaynak¢adan sonra yerlestirilmelidir. $ekil/Resim (En az 300 dpi

¢oziiniirliikte, jpeg dosyasi olmalidir) ve Tablolar ayri bir veya daha fazla dosya halinde gonderilmelidir.

12.Telif Hakki Devri Formu: Makalenin asil dilinde doldurulmalidir. Tiim yazarlar tarafindan imzalanmalidir. Tim

yazarlarin imzasinin olmadig1 durumlarda Sorumlu Yazar tiim yazarlar adina sorumlulugu alarak imzalayabilir.



