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Research Article | Arastirma Makalesi

EFFECT of SHORT MULTIWALLED CARBON NANOTUBES on ESCHERICHIA

COLI K-12 STRAIN

KISA COK DUVARLI KARBON NANOTUPLERIN ESCHERICHIA COLI K-12’YE ETKISI

l\L"q@Tahsin Ertas?, @Bircan Dinc?

stanbul University, Institute of Health Sciences, Department of Biophysics, Istanbul, Turkey 2Bahgesehir University, Faculty of Medicine, Department of

Biophysics, Istanbul, Turkey.
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Abstract

Objective: Multi-walled carbon nanotubes (MWNTs) are obtained
by rolling up the graphene structure to form multi-walled
cylindrical structures, find wide usage areas in different areas with
their large surface areas, hydrophobicity, and high electron
conductivity. Evaluation of antibacterial effects has become very
important in recent years. In this study, it was aimed to evaluate
the antibacterial effect of MWNTSs on E. coli K12 strain, which are
shorter than most of the MWNTSs in the literature, which we have
previously applied to different cell lines, nematodes, and which
have a very limited toxic effect up to high concentrations.
Methods: Different concentrations ranging from 20 to 100 ug/ml
were prepared from MWNTs and applied to E. coli K12 strain.
Colony count, optical density measurement, and microscopic
images were evaluated.

Results: Compared to control, it was observed that MWNTs
affected the proliferation at every concentration from 10 ug/ml
to 100 pg/ml, and the antibacterial effect was most pronounced
at 50 and 100 pg/ml concentrations. There was no significant
difference in inhibition dose between 10 and 20 pg/ml. Growth
inhibition was observed to be greater than 20% after 90 minutes
at high doses.

Conclusion: Bacteria grown in liquid and solid agar revealed
different inhibition properties at low and high concentrations.
Depending on the concentration, it was determined that the
absorbance and viability values of E. coli cells decreased in both
experiments. In addition, decreases in bacterial colonies, and the
bacterial activity performed with DAPI staining and image
analyzes are quite evident.

Keywords: Multi-walled carbon nanotube, E. coli, inhibition,
density, antibacterial effect
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Amag: Grafen yapinin ig ige silindirler olusturmasi ile elde edilen
¢ok duvarli karbon nanotiipler (CDNT), genis ylizey alanlari,
hidrofobik yapilari, yiksek elektron iletkenlikleri ile genis kullanim
alani  bulmaktadirlar. Son vyillarda antibakteriyel etkilerinin
degerlendirilmesi olduk¢a ©nemli hale gelmistir. Buradaki
arastirmada daha o6nce farkli hiicre soylarina ve yuvarlak
solucanlara uyguladigimiz; ylksek konsantrasyonlara kadar
oldukga simirh bir toksik etkiye sahip oldugunu bildigimiz,
literatlirde bulunan CDNT cesitlerinin ¢oguna gore daha kisa
CDNT’ lerin, E. coli K12 uzerindeki anti bakteriyel etkisi
degerlendirilmek istenmistir.

Yéntem: CDNT’ lerden 20 - 100 pg/ml araliginda degisen farkli
konsantrasyonlar hazirlanmis ve E. coli K12'ye uygulanmistir.
Koloni sayimi, bakteriyel konsantrasyon ve mikroskobik
goriuntiler degerlendirilmistir.

Bulgular: Kontrol ile karsilastirildiginda 10 upg/ml’den 100
pug/ml’'ye, her konsantrasyonda CDNT’lerin  bakterilerin
cogalmasini etkiledigi, 50 ve 100 pg/ml konsantrasyonlarda en ¢ok
antibakteriyel etkinin ortaya ciktig1 gorilmastir. 10 ve 20 pg/ml
arasinda, inhibisyon dozu olarak belirgin bir fark izlenmemistir.
Yliksek konsantrasyonlarda 90. dakikadan sonra ¢ogalma
inhibisyonunun %20'den fazla oldugu gortlmustar.

Sonug: Sivi ve kati besiyerinde ¢ogaltilan bakteriler disiik ve
ylksek konsantrasyonlarda farkli inhibisyon ozellikleri ortaya
¢ikarmistir. Konsantrasyona bagli olarak E. coli K-12’'nin absorbans
ve canlilik degerlerinde azalma oldugu her iki deneyde de tespit
edilmigtir. Ayrica DAPI boyama ile CDNT uygulanan bakteri
aktivitesinde ve mikroskopta yapilan goriinti analizlerinde de,
nanotlip miktarindaki artisa bagh olarak bakteri kolonilerindeki
azalmalar oldukga belirgindir.

Anahtar Kelimeler: Cok duvarli karbon nanotilp, E.
inhibisyon, yogunluk, anti bakteriyel etki
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Introduction

Carbon nanotubes (CNTs) are nanomaterials broadly
used in different fields due to their large surface areas,
hydrophobic structures, high tensile strength, ultra-
lightweight, thermal, and chemical stability, and electron
conduction rates. Nanotubes are classified as single-
walled carbon nanotubes (SWNT) and multi-walled
carbon nanotubes (MWNT). The effects of CNTs used in
industrial products and biosensors on the biological
environment are considered one the important research
areas. In many studies in the literature, CNTs have been
found to have strong antimicrobial effects. The
antibacterial effect of CNTs depends on CNT
concentration and length, bacterial species, bacterial
concentration, and exposure time.! CNT size and surface
area are important features for toxicity assessment. As
CNTs decrease in size, their specific surface area
increases, leading to increased opportunities for
interaction and uptake by living cells. It has been shown
that single-walled carbon nanotubes exhibit significant
cytotoxicity in human and animal cells, while multi-
walled carbon nanotubes exhibit relatively less toxicity.?
On the other hand, biologically functionalized CNTs are
more biocompatible due to the organic/biological nature
of their functionality. For example, CNTs functionalized
with poly-lysine and other biomolecules have shown
negligible harm to the environment and the human body,
respectively.? Additionally, in some studies conducted in
recent years, studies on the antibacterial effects of CNTs
draw attention. It has been observed that it has
antibacterial effects on E. coli and Streptococcus and that
SWNTs have a more effective antibacterial effect than
MWNTs, due to the stronger Van der Waals forces.* It has
been revealed that CNTs adsorb bacteria, inhibit the
growth of E. coli through Van der Waals forces and
package them into blocks.>” According to the
experimental results of Zhang et al., the antibacterial
effect of SWNTs is less than that of MWNTs.®

In this study, the antibacterial effects of short MWNTSs
were examined. Since nanotubes are used in biosensors,
biomaterials, industrial products, and many different
medical materials, examining their antibacterial effects
will provide data for the prevention of resistant bacteria
and infections.®

Methods

Characterization of Carbon Nanotubes

MWNTs were ordered from Nanografii MWNTs
synthesized by the chemical vapor deposition method,
have a length of 0.5-2 um, an outer radius of 8 nm, and
purity is greater than 96%. In addition, these CNTs were
treated with H2504 (98%)/HNOs (68%) (3/1) for 10 hours
at 80 2C to functionalize, increase biocompatibility and
form carboxyl groups on the surface. It was washed with
distilled water until a neutral pH was obtained and dried.
Before and after these processes, Raman and FTIR
spectra were taken, and their characterization was made
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with TGA and DSC measurements.’®??2 SEM and TEM
images were taken from Zeiss® EVO LS 10 (SEM) and
Hitachi® HT 7700 (TEM) systems at different resolutions.

Bacteria Strain

E. coli-K12 MG1655 strain was used in the experiments.
5 ul of E. coli strains stored at -80 2C were taken and
reproduced by keeping them in 5 ml of LB Broth at 37 C
at 250 rpm for 16 hours. Afterward, an optical density
(OD) measurement was made. It was diluted with LB
Broth to an OD of 0.6. Bacterial cells were placed in LB
Broth containing MWNT at concentrations of 0, 10, 20,
50 and 100 pg/ml, and OD was measured at 600 nm at
intervals of 30 minutes for 2 hours 30 minutes (Shimadzu,
UV2450). In addition, CNT was applied to LB solid agar at
the same concentrations and dried, and the same
number of bacteria was seeded on it. After 24 hours,
bacteria were collected from this medium with

physiological saline and again subjected to
spectrophotometric  measurement at 600 nm
wavelength.

DAPI Dying and Microscope Images

To visualize dead and viable bacterial cells in MWNT cell
samples for 2 hours 30 minutes, the bacterial OD was
measured. They were treated with MWNTs after the
growth procedure in the previous step (LB Broth at 37 2C
at 250 rpm for 16 hours). It was centrifuged for 5
minutes, at 8000 rpm. After the supernatant was
discarded, it was treated with 200 ul PBS, 20 ul of DAPI
dye in the dark, dropped onto the glass slide with a cap,
and incubated at room conditions for 60 minutes.
Fluorescence images were immediately taken with a
fluorescent microscope (Olympus CK40/U RFLT 50,
Olympus, Japan). Images were taken at 20x and 10x
magnifications.

Microscope images without staining were taken using
capped microscopic glass (Figure 1). First, bacteria are
grown by keeping them at 250 rpm at 37 2C for 16 hours.
OD was measured and diluted to 0.6. Bacteria were
added to the capped microscopic glass at 250 ug/ml to
cover the entire surface. Then 10, 20, 50, and 100 pug/ml
nanotubes were added to the closed plates and
incubated at 37 °C for 4 hours. By removing the cover of
the plate, a direct image was taken from the same
microscope slide.

Figure 1. Microscopic glass with lid
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Statistical Analysis

Analysis of variance and Bonferroni's t-test were used in
the analysis of the data. Data were analyzed according to
5% significance. The evaluation was made by considering
the two tests used, concentration, viability, and bacterial
density. A value of p< 0.05 was accepted as a significant
difference.

Results

To evaluate the structures, lengths, wall numbers, and
radii of carbon nanotubes, TEM images are taken, and
the surface structures and bulk densities are evaluated
with SEM images. Here, TEM images were taken to
confirm the length, radius, and multi-walled structure of
the carbon nanotubes. The multi-walled structure of
carbon nanotubes, with an inner radius of 2-6 nm and an
average outer radius of 8 nm, was confirmed by TEM
images (

Figure 2,

Figure 3). In addition, tubular structures with a length of
0.5-2 um are observed from surface SEM images (

Figure 3).

The multi-walled nanotubes (MWNTs) evaluated here
are in the range that can be considered short.'> Wearable
technologies and polymer structures using CNTs whose
toxic effects vary according to their physical properties
and impurities are quite common.**'> While a product
that comes into contact with the skin does not have a
toxic effect on the cell, it ascribes a new superiority to
these structures as they interrupt the communication
between bacteria and prevent them from multiplying by
wrapping them around.®

Figure 2. TEM images of CNTs at 10 nm and 1 um resolutions
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Figure 3. SEM images of CNTs

Depending on the size, radius, and functional groups
formed on the surface, different antimicrobial effects can
be observed. Although there are shorter ones in the
literature, MWNTs whose antibacterial effects are
investigated here can be evaluated as short and narrow.
The activity, proliferation, and viability of E. coli K-12
strain applied with increasing concentrations of CNT
were assessed. It was determined that there was a
significant decrease in the measurements made by
measuring the optical density from the liquid bacterial
medium, especially in the measurements made after 90
minutes. Compared with the control, it was observed
that it affected the proliferation at every concentration
from 10 pg/ml to 100 pg/ml, and the antibacterial effect
was most pronounced at 50 and 100 pg/ml
concentrations. There was no significant difference in
inhibition dose between 10 and 20 pg/ml. At higher
doses, more than 20% growth inhibition was observed
after 90 minutes. Concentration-independent changes in
growth rates are evident between 60 and 90 minutes (
Figure 4).

Figure 4. OD measurements of bacteria in medium with CNT

When the bacterial density obtained from MWNTs at 10,
20, 50, and 100 pg/ml concentrations added to solid
bacterial culture plates was evaluated, it was observed
that the inhibition effect was quite pronounced after 24
hours. According to these results, which are evaluated as
the viability value after colony counting, concentration-
dependent inhibition is evident (

Figure 5).
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Figure 5. Viability of K-12 cells in solid, MWNT-containing
medium (p<0.05)

Unlike the optical density measurement in liquid culture,
the difference between 10 and 20 pg/ml, 50 and 100
pg/ml is greater. When the results of these two
experiments were examined together, no increased
inhibition was found directly at increasing concentrations
in the first experiment. In the first experiment, MWNTs
were applied after 16 hours, and OD measurements were
completed in the next 4 hours. The results which are
shown in Figure 4, and the decrease in bacterial colonies
depending on the concentration, were compared with
the bacteria that were kept at 37 2C for 24 hours after 10,
20, 50, and 100 pg/ml MWNT was applied to the solid
agar. Microscopic examinations showed that MWNTs
inhibited bacterial growth depending on the
concentration. Here, it was observed that CNTs did not
allow bacterial colonization and caused more diffuse and
gapped proliferation (

Figure 6). DAPI staining was performed for the control
and 100 pg/ml concentration, and it was seen that there
was a distinct decrease in cell activity at this

concentration compared to the control (Figure 7).

Figure 6. (a) Control, (b) 20, (c) 50, (d)100 and (e) 1000 pg/ml
concentrations of nanotube applied bacteria
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Figure 7. (A) 0 pg/ml and (B) 1000 pg/ml MWNT treated
bacteria. Distribution of active bacteria seen by DAPI staining.

Conclusion

The spread of antibiotic-resistant bacteria complicates
the treatment of diseases. It was determined that 2.6
million people were affected by resistant antibiotics and
35,000 people died.'” The increase in death rates and the
prolongation of hospital stay increase the burden on the
health system.

It is very important to develop new materials and
strategies that can prevent biofilm formation on surfaces
in hospitals. Nanotechnology-based materials appear as
a new option here as well. Studies are showing that
carbon nanotubes have antimicrobial effects depending
on their size and surface area.'®°

While performing the characterization of carbon
nanotubes, the multi-walled structure and radius are
valued with TEM images, and all morphological
assessments of radius, dimensions, and purity of the
tubes are made with SEM images.?° Tubular structure and
length are confirmed in SEM images (Figure 3). The
amount of metal particles that may form impurities was
observed in the images at ratios confirming the purity
ratio (Figure 2-C). In the TEM images, the -COOH groups
on the surface in the marked parts in Figure 2-B, their
lengths by following the values in the given range are
shown, and the multi-walled structure and inner-outer
radii in Figures 1-A and 1-D are confirmed.

Toxicity assessments of MWNTs, whose antibacterial
effects were evaluated here, were applied before to 3
different cell lines and roundworms for toxicity
assessment, and their molecular binding capacities were
investigated. Certain concentrations showed no toxic
effects in cells (up to 50 pug/ml) and roundworms (up to
100 pg/ml), while limited toxic effects were observed at
high concentrations.'>?! It was perceived that it caused
more toxic effects in E. coli K-12 than cells and
nematodes and provided inhibition depending on the
concentration.

Studies have been conducted showing that CNTs induce
oxidative stress in bacteria and thus cause damage to the
bacterial membrane.?>?* In some other reports, it was
concluded that CNTs showed antibacterial effects as a
result of mechanical interaction with bacteria.?>3 The
most noticeable effect in the studies carried out so far is
that it captures bacteria and damages the cell wall.3! Due
to the high surface absorbance capacity, the use of
biologically active carbon in the removal of bacteria from
organic pollutants began after the 1970s.32 The
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antibacterial effects of carbon nanotubes were first
revealed by Kang et al. in 2007.%°

Later, research on the effects of functional groups on CNT
surface, concentration, shape, and size on antibacterial
properties emerged. The results and properties of CNTs
used in these studies are different and they revealed
bacterial inhibition results that may be due to many
factors.16:2533

The inhibitory effect of MWNTs which have -COOH
groups on their surface was investigated, but more
research and data are needed on exactly at which stages
this effect occurs in a bacterial cell. Membrane integrity
is impaired in bacteria that encounter CNT. Proteins in
the membrane of E. coli interact with -COOH groups of
CNTs, leading to disruption of the membrane structure.
Short multi-walled CNTs with carboxyl groups formed on
the surface revealed antibacterial effects. For this reason,
when biofilm formation is needed to be prevented, they
can be used with different types of materials, as well as
bacteria catchers in filters used for cleaning dirty water.
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ABSTRACT

Objective: In this study, we aimed to present malignancy data in
patients who were followed up in our outpatient clinic with a
diagnosis of primary Sjogren’s syndrome (pSS).

Methods: Data of 151 patients diagnosed with pSS between
2004-2019 were retrospectively reviewed and clinical,
demographic characteristics of 14 patients diagnosed with
malignancy were examined. Standardized incidence ratios (SIRs)
were calculated.

Results: All 14 patients with malignancy were female, their mean
age was 55.9112 years, and the disease duration was 10.5+5.3
years. Malignancy was detected in 9% of the patients who were
followed up with the diagnosis of pSS. One patient was diagnosed
with cervix cancer (CA), four patients with breast CA, three
patients with thyroid papillary CA, one patient with MALT
(mucosa-associated lymphoid tissue) lymphoma, one patient
with diffuse large B-cell lymphoma (DLBCL), one patient with
mycosis fungoides, one patient with vulvar epithelial carcinoma,
and two patients with lung CA. Patients with malignancy and
those without were compared in terms of clinical and laboratory
findings. There was a significant difference between the
presence of LAP and ILD and EULAR primary Sjogren's syndrome
disease activity index (ESSDAI) activity scores of two groups.
Conclusion: In our study, an increased risk was observed for both
hematological [SIR27.27 (95% Cl 5.6-79.7)] and solid
malignancies [SIR 7.75 (95% Cl 3.9-13.9)] in Sjogren's Syndrom.
Keywords: Sjogren’s syndrome, malignancy, lymphoma, solid
cancer

0z

Amag: Bu calismada, poliklinigimizde primer Sjégren sendromu
(pSS) tanisiile takip edilen hastalarda malignite verilerini sunmayi
amacladik.

Yontem: 2004-2019 yillari arasinda pSS tanisi alan 151 hastanin
verileri retrospektif olarak incelendi ve malignite tanisi alan 14
hastanin  klinik, demografik  ozellikleri  degerlendirildi.
Standardize insidans oranlari (SIR'ler) hesaplandi.

Bulgular: Malignite saptanan 14 hastanin tamami kadin, yas
ortalamasi 55.9+12 yil ve hastalik stiresi 10.5£5.3 yil idi. pSS tanisi
ile takip edilen hastalarin %9'unda malignite saptandi. Bir
hastaya serviks kanseri, dort hastaya meme kanseri, i¢ hastaya
tiroid papiller karsinom, bir hastaya MALT (mukoza ile iliskili
lenfoid doku) lenfoma, bir hastaya diffiiz bliyik B hiicreli lenfoma
(DBBHL), bir hastaya mikozis fungoides, bir hastaya vulvar
epitelyal karsinom ve iki hastaya akciger kanseri tanisi
konulmustu. Malignitesi olan ve olmayan hastalar klinik ve
laboratuvar bulgulari agisindan karsilastinildi.  iki grupta
lenfadenopati ve interstisyel akciger hastaligi varligi ile EULAR
primer Sjogren sendromu hastalik aktivite indeksi (ESSDAI)
aktivite skorlari arasinda anlamli fark vardi.

Sonug: Calismamizda Sjogren Sendromunda hem hematolojik
[SIR27.27 (%95 CI 5.6-79.7)] hem de solid maligniteler [SIR 7.75
(%95 Cl 3.9-13.9)] icin risk artisi gozlendi.

Anahtar Kelimeler: Sjogren sendromu, malignite, lenfoma, solid
kanser

*{letisim kurulacak yazar/Corresponding author: Ozlem Ozdemir Isik; Kocaeli University, School of Medicine, Department of Rheumatology, Umuttepe,

Kocaeli, Turkey, 41380

Telefon/Phone: +90 505 592 98 29 e-posta/e-mail: luska80@hotmail.com
Kabul/Accepted: 27.04.2022 °

Bagvuru/Submitted: 06.04.2022 °

Online Yayin/Published Online: 27.06.2022

Bu eser, Creative Commons Atif-Gayri Ticari 4.0 Uluslararasi Lisansi ile lisanslanmistir. Telif Hakki © 2020 Kocaeli Universitesi Tip Fakiiltesi Dekanligi



mailto:luska80@hotmail.com
mailto:luska80@hotmail.com
https://orcid.org/0000-0002-2985-3723
https://orcid.org/0000-0003-2167-4509
https://orcid.org/0000-0002-3273-7969

Isik et al., Malignancy in Primary Sjogren’s Syndrome

Introduction

Primary Sjogren's syndrome (pSS) is a systemic,
autoimmune disease characterized by lymphoplasmcytic
infiltration of exocrine glands.! It has been known since
the study by Kassan et al. in 1978 that the risk of
lymphoma in Sjogren's syndrome (SS) has increased.? In
a meta-analysis published in 2005, it has been
emphasized that the development risk of Non-Hodgkin
Lymphoma (NHL) is high in SS.3 Skin vasculitis, peripheral
nerve involvement, low complement levels, swollen
salivary gland, lymphadenopathy and cytotoxic drug use
play a role in the etiology of lymphoma.?* There are
different study results about non-NHL and solid
cancers.>® In this study, we aimed to present the
development of malignancy and its relationship with
clinical and laboratory findings in pSS patients followed
up in our outpatient clinic.

Methods

The data of 151 patients who were diagnosed with pSS
according to the classification criteria of the European-
American Consensus Group’ and admitted to our
outpatient clinic between 2004 and 2019 were
retrospectively reviewed. The clinical, demographic, and
laboratory features and medications of 14 patients
diagnosed with malignancy were examined. The study
was performed according to the Declaration of Helsinki.

Statistics

Statistical evaluation was made with IBM SPSS 20.0 (IBM
Corp., Armonk, NY, USA) package program. Normal
distribution was evaluated by Kolmogorov-Smirnov and
Shapiro-Wilk tests. Numerical variables were given as
mean = standard deviation and median+IR (min.-max.),
and categorical variables as frequency (percentage). The
difference between groups was determined with the
independent sample t test for numerical variables with
normal distribution, and with the Mann-Whitney U test
for numerical variables that did not have a normal
distribution. Relationships between categorical variables
were evaluated by Chi square analysis. Binary logistic
regression analysis was used to determine the factors
affecting the variable of interest. Kaplan Meier test was
used for survival analysis. In the test of two-sided
hypotheses, p<0.05 was considered sufficient for
statistical significance. The standardized incidence ratio
(SIR) was computed as the ratio of observed to expected
cancers. Expected cancers were determined by
multiplying person-years by the corresponding sex- and
age-specific incidence rates of cancer in the general
Turkey population in 2018 (the most recent data
available from the International Agency for Research on
Cancer) provided by the GLOBOCAN project
(https://gco.iarc.fr) and summing overall person-years.
The 95% confidence intervals (Cl) of the SIR were also
calculated.
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Results

The mean age of 151 pSS patients was 55.9+12 years, the
disease duration was 126+64.7 months, and the follow-
up period was 45.8+33.8 months. Of the patients, 3%
were men and 97% were women. Fever was present in
5% of the patients, weight loss in 8%, and night sweats in
1%. 88% of the patients had dry mouth, 86% had dry
eyes, 17% had parotitis, and 72% had decreased
decreased uptake and excretion in salivary gland
scintigraphy. Salivary gland biopsy confirmed the
diagnosis in 76 % of the patients. The Schirmer test was
positive in 82% of the patients, rheumatoid factor (RF) in
60%, antinuclear antibody (ANA) in 91%, SS-A in 62%, and
SS-B in 50% (Table 1).

Table 1. Clinical and demographic data of all patients with
primary Sjogren's syndrome and those with malignancy

o All Patients With Malignancy

n (%) n=151 n=14

Gender Female 147 (97) 14 (100)
Male 4(3)

Dry mouth 133 (88) 13 (93)
Dry eyes 130 (86) 12 (86)
Arthritis 43 (29) 2(14)
Parotitis 25(17) 4(29)
Raynaud Phenomenon 30(20) 2 (14)
Lymphadenopathy 44 (29) 8(57)
Interstitial Lung Disease 16 (11) 4(29)
Smoking 31(21) 6 (43)
Hypocomplementemia 18/120 (15) * 4(29)
Malignancy 14 (9) 14 (100)
Nephrological involvement 5(3) -
Myositis 2 (1) -
Vasculitis 6 (4) -
Neuropathy 9(6) -
Leukopenia 35 (23) 5(36)
Thrombocytopenia 4(3) -
Hypergammaglobulinemia 34 (23) 4(29)

“Data are presented according to the number of patients with known
complement levels

Malignancy was detected in 9% (14 patients) of the
patients that followed up with diagnosis of pSS. A patient
who has been followed up with pSS diagnosis for a long
time was diagnosed with mixed connective tissue disease
and the patient who was diagnosed with diffuse large B-
cell lymphoma in the follow-up and treated by
department of hematology was excluded from the study.
A BIRADS-4 lesion was determined in the mammography
report of a patient. During the evaluation period due to
pre-diagnosis of breast cancer (CA), the patient died. One
patient was diagnosed with lung CA originating from the
region of previous pulmonary tuberculosis and died while
receiving chemotherapy. The other patient died after
diagnosis of lung CA at an advanced age. One patient had
a gastric premalignant lesion and was being examined
but lost during follow-up.

All the patients with malignancy were female, the mean
age was 59113 years and the disease duration were 915.8
(2-17) years. The Schirmer was below 5 mm in 86% of
these patients whose clinical findings are given in Table-
1, and decreased involvement in the parotid and
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submandibular glands was found in 64% of the salivary
gland scintigraphy. Salivary gland biopsy was compatible
with the diagnosis of Sjogren’s syndrome in 64% of the
patients. RF, ANA, SS-A, and SS-B were positive in 64%,
93%, 71%, and 57% of the patients, respectively. While
the C3 level was found to be low in 29% of the patients,
the C4 level was normal in all patients.
Hypergammaglobulinemia was observed in 29% of the
patients (Table-1). The mean age of malignancy in these
patients was 53%2 years, and the time from Sjogren's
diagnosis to malignancy diagnosis was 59+33 months. In
two patients, malignancy was diagnosed before SS
diagnosis.

One patient was diagnosed with cervix CA, four patients
breast CA, three patients with thyroid papillary CA, one
patient with diffuse large B-cell lymphoma (DLBCL), one
patient with MALT (mucosa-associated lymphoid tissue)
lymphoma, one patient with mycosis fungoides, one
patient with vulvar epithelial carcinoma, and two
patients with lung CA (Table 2).

PSS patients with or without malignancy were compared
in terms of clinical and laboratory findings. There was a
significant difference between the presence of LAP and
ILD and EULAR primary Sjogren's syndrome disease
activity index (ESSDAI) activity scores of two groups
(Table 3).

In the univariate logistic regression analysis performed to
determine the factors affecting the development of
malignancy, ILD [p=0.032 OR 4.17 (95% Cl 1.13-15.3)] and
LAP [p=0.022 OR 3.74 (95% Cl 1.21-11.5)] were observed
to increase the risk. In the evaluation performed with the
ESDAI score [p=0.040 OR 1.08 (95% Cl 1.00-1.17)], an
increase in the development risk of malignancy with
disease activity was observed. However, in the
multivariate analysis, the relationship between the
ESSDAI score and the risk of malignancy was not
observed (Table 4).

Follow-up periods of patients with malignancies, age of
disease and time to malignancy development were
analyzed in different subgroups. When only the follow-
up periods were considered, the time until the
development of malignancy was found to be significantly
shorter in patients with ILD compared to those without
(p=0.044) (Figure 1).

Survival Functions
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Figure 1. Malignancy development time in patients with or without
Interstitial Lung Disease (ILD) according to follow-up time (month).
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Although there was a difference between the duration of
disease until development of malignancy in patients with
hematological and solid malignancies, no statistical
significance was found (p=0.115). According to
GLOBOCAN data in 2018 for population over the age of
20, age-standardized cancer incidence rate in Turkey was
reported as 363/100.000. While this rate was
262/100.000 for women and 460/100.000 for men. The
average follow-up period of our patients was 3.81 years
and the expected rate for all patients was calculated as
575 patients/year (560 patients/year for women, 15
patients/year for men). SIR was calculated with the
expected and observed cancer rates according to
GLOBOCAN data. Significantly increased rates were
observed in hematological and solid malignancies. Since
all the patients with malignancy were women in this
present study, the expected cancer rates for male
patients were not shared (Table 5).

Discussion

In our study, a significant increased risk was observed in
both solid [SIR 7.75 (95% Cl 3.9-13.9)] and hematological
malignancies [27.27 (95% Cl 5.6-79.7)] in pSS patients.
Although the risk increase for malignancy (solid and
hematological) in our data was higher than the results of
meta-analysis® and previous studies®®, it was thought
that the low number of our patients influenced this. In
the Kassan et al.?, a significant increased risk was found
of non-Hodgkin lymphoma [SIR 44.4 (95%Cl 16.7-118.4)].
Kauppi et al.?® found an increased risk of all cancers [SIR
1.1 (95%CI 0.8-1.5)], non-hodgkin lymphomas [SIR 8.7
(95%Cl 4.3-15.5)], Hodgkin’s disease [SIR 13.1 (95%Cl 1.6-
47.4)]. Weng My et al.'* found an increased risk of non-
Hodgkin lymphoma [SIR 7.1 (95%CI 4.3-10.3)], multiple
myeloma [SIR 6.1 (95%Cl 2-14.2)] and thyroid CA [SIR 2.6
(95%Cl 1.4-4.3)].

Brito-Zerdn P et al.° observed an increased risk of all
cancers [SIR 1.9 (95%Cl 1.59-2.27)], thyroid CA [SIR 5.05
(95%Cl 1.89-13.45)], non-Hodgkin's [SIR 6.04 (95%ClI
3.43-10.64)] and Hodgkin's lymphoma [SIR 19.41 (95%ClI
7.29-51.72)]. Brom M et al.?? observed, there was a
significant increase in the risk of developing non-hodgkin
lymphomas [SIR 41.4 (95%Cl 10.1-102.1)], multiple
myeloma [SIR 41.49 (95%Cl 1.14-167.28)], breast [SIR
3.76 (95%Cl 1.04-9.45)], lung [SIR 4.51 (95%Cl 0.1-
22.16)], tongue [SIR 44.4 (95%CI 1.23-177.3)] and overall
cancer [SIR 4.17 (95%Cl 2.3-6.87)]. Kang J et al.13 found
an increased risk of all cancers [SIR 1.30 (95%Cl 1.16-
1.43)], thyroid CA [SIR 1.19 (95%Cl 0.87-1.52)], lung CA
[SIR 1.59 (95%Cl 1.08-2.09)] non-Hodgkin's [SIR 6.45
(95%Cl 4.05-8.83)] and Hodgkin's lymphoma [SIR
6.03(95%Cl 0-14.38)]. According to a meta-analysis
published in 2014, patients with pSS had significantly
increased risk for overall cancer [RR 1.53 (95% Cl 1.17-
1.88)]. According to this meta-analysis, an increased risk
of NHL [RR 13.76 (95% Cl 8.53-18.99)] and thyroid CA [RR
2.58 (95% Cl 1.14-4.03)] was found in pSS patients, but
no increased risk was reported in other malignancies.?



Table 2. Data of the malignancies of the patients

Isik et al., Malignancy in Primary Sjogren’s Syndrome

Cancer Diagnosis Sjogren Time between Sjogren’s
Case . . Syndrome and CA diagnosis Pathology Drugs used before cancer diagnosis Survival
Age Diagnosis Age
(months)
1 35 32 36 Thyroid papillary CA HCQ+Nifedipine +ASA 36
2 60 58 15 Maltoma in tongue HCQ+ MP 24
3 46 41 55 Breast CA HCQ 20
4 57 55 24 Thyroid papillary CA HCQ+MP+ AZA+Pilocarpine 19
5 36 45 - Breast CA HCQ+MP+ AZA 36
6 45 38 84 Cervix CA MTX(Discontinued) 48
MP+HCQ
7 51 44 85 Lung CA HCQ+MP+AZA+ Pilocarpine 2(ex)
8 44 40 40 Breast CA HCQ 20
9 68 72 Breast CA HCQ+ MP 150
10 50 48 24 DLBCL HCQ+ MP 80
11 52 41 125 Thyroid papillary CA HCQ+MP 70
12 60 55 60 Mycosis Fungoides 6 cycle CyC+ HCQ+MP +AZA 120
(Discontinued after MF diagnosis)
13 62 55 90 Vulva CA HCQ+MP+RTX after AZA 10
14 80 75 58 Breast CA HCQ+MP+AZA 2 (ex)
Followed for * month, then no follow-up (HCQ: Hydroxychloroquine, MP: Methylprednisolone, AZA: Azathioprine, RTX: Rituximab, CyC: Cyclophosphamide, MF: Mycosis
Fungoides, ASA: Acetylsalicylic acid, MTX : Methotrexate)
Table 3. Comparison of clinical and laboratory findings in pSS patients according to the presence of malignancy
PSS patients with malignancy PSS patients without malignancy
n (%)
n=14 n=137 p
Gender Female 14 (100) 133 (97)
Male 4(3) 1
Dry mouth 13 (93) 120 (88) 1
Dry eyes 12 (86) 118 (86) 1
ANA 13 (93) 124 (91) 1
SS-A 10 (71) 84 (61) 0.457
SS-B 8(57) 68 (50) 0.593
Rheumatoid Factor 9 (64) 82 (60) 0.642
Raynaud Phenomenon 2 (14) 28 (20) 0.737
ILD 4(29) 12(9) 0.044
Hypocomplementemia 4(29) 14 (10) 0.223
Hyperimmunoglobulinemia 4(29) 30(22) 0.519
Leukopenia 5(36) 30(22) 0.317
Lymphadenopathy 8(57) 36 (26) 0.027
Parotitis 4(29) 21 (15) 0.251
Smoking 6 (43) 25(18) 0.085
ESSDAI® 6.316.8 0.0%5 (0-28)" 0.039
Clin-ESSDAI” 6.4+7.4 0.0%6 (0-31)" 0.087
Follow up time® 3.2+2.4(1-10)" 3.9 +#3.8(1-13)" 0.905
Disease duration” 9 +5.8(2-17)" 11 4+6.3(1-38)" 0.354

“Mann-Whitney U test used, Relationships between categorical variables were evaluated using Chi-square analysis. ~ Since the data are not normally distributed, MedianIR
(min-max) values are given. (ANA: Anti-Nuclear Antibody, ILD: Interstitial Lung Disease, ESSDAI: EULAR primary Sjogren's syndrome disease activity index; clin ESSDAI: Clinical

EULAR Sjogren's Syndrome Disease Activity Index)

Table 4. Factors affecting malignancy development according to the logistic regression model

Univariate Multivariate
p OR (%95 CI) p OR (%95 CI)
Smoking 0.063 0.33(0.107-1.05)
Hypocomplementemia 0.142 2.62 (0.72-9.53)
Hyperimmunoglobulinemia 0.847 1.13 (0.317-4.05)
Parotitis 0.214 2.21(0.63-7.70)
LAP 0.022 3.74 (1.21-11.5) 0.016 4.21 (1.30-13.59)
ILD 0.032 4.17 (1.13-15.3) 0.022 4.98 (1.25-19.78)
ESSDAI 0.040 1.08 (1.00-1.17)
Clin-ESSDAI 0.059 1.07 (0.99-1.15)

LAP: Lymphadenopathy; ILD: Interstitial Lung Disease; ESSDAI: EULAR primary Sjégren's syndrome disease activity index; clin ESSDAI: Clinical EULAR Sjogren's Syndrome Disease

Activity Index

Table 5. Standardized incidence ratios for cancer in PSS patients classified according to GLOBOCAN categories

Cancer Categories

Total (n = 151)

Women (n = 147)

Incidence rate in Turkey Obs Exp SIR (%95Cl) Incidence rate in Turkey Obs Exp SIR (%95Cl)

All cancers 363.2 14 2.08 6.73 (3.7-11.3) 292.8 14 1.64 8.54 (4.7-14.3)
Solid Cancer 292.3 11 1.68 6.54 (3.3-11.7) 254.2 11 1.42 7.75 (3.9-13.9)
Breast Cancer 75.9 4 0.43 9.30 (2.5-23.8) 75.9 4 0.43 9.30 (2.5-23.8)
Thyroid Cancer 23 3 0.13 23.07 (4.8-67.4) 36 3 0.20 15 (3.1-43.8)
Lung Cancer 61.4 2 0.35 5.71 (0.7-20.6) 16.3 2 0.09 22.22(2.7-80.2)
Servix Cancer 7.9 1 0.04 25 (0.6-139.3) 7.9 1 0.04 25 (0.6-139.3)
Vulva Cancer 0.8 1 0,004 250 (6.3-1393) 0.8 1 0.004 250 (6.3-1393)
Haematological 241 3 014 21.42(4.4-626) 20.2 3 0.11 27.27(5.6-79.7)
Malignancy

NHL 9.6 3 0.06 50 (10.3-146.1) 8.2 3 0.05 60 (12.4-175.4)

NHL: Non-Hodgkin Lymphoma; Obs: observed; Exp:expected; SIR:standardized incidence ratios; Cl:Confidence interval
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According to 2014 unified data from Turkey!*, for women
from all age groups diagnosed with cancer, 25% was
breast CA, 12% thyroid CA, 2.4% cervix CA, 5% lung CA
and 2.8% NHL. In our study, it was observed that 29% of
women with malignancy had breast CA, 21% had thyroid
papillary CA, 14% had lung CA and 21% had NHL.

In our study, a significant increase was found in the risk
of developing all cancer, breast, thyroid, lung, cervix,
vulva and non-hodgkin lymphoma. Malignancy was
questioned in the family history of patients with breast
and thyroid papillary CA. In the family history of a patient
with breast CA, it was learned that her mother and aunts
also had breast CA. Especially breast CA and thyroid CA
malignancies are common in our country. There is a
family history of malignancy in one of our breast CA
patients. The risk of these common malignancies has
increased in our patients as in other studies. Considering
the prevalence in the community, these malignancies
should not only be associated with sjogren's syndrome,
but all the same time also the increased risk should not
be ignored.

The subgroup analyzes performed in the meta-analysis
revealed that RR 2.25; 95% Cl 1.27-3.22 for malignancies
was found higher in hospital-based studies compared to
population-based studies. It is thought that the cause
may be that hospitalized patients with pSS have more
severe disease which suggests more severe pSS is more
likely to develop into malignancy.® Therefore, ESSDAI and
clin-ESSDAI scores were evaluated in terms of disease
activity in our study. Activity scores were found to be
higher in the group with malignancy than those without
malignancy. However, the difference between the clin-
ESSDAI scores of two groups was not significant, whereas
the difference in ESSDAI scores was significant (p=0.039).
Both groups had moderate disease activity according to
their activity score (5< ESSDAI <14).

It was observed that ESSDAI and clin-ESSDAI scores were
higher in patients with ILD compared to patients without
ILD. Although it is thought that the higher malignancy
development in ILD patients may be due to their higher
disease activity, more comprehensive studies are
required in this direction.

In the meta-analysis, it was also emphasized that the
relationship between general malignancy risk and pSS
might not be shown in patients with a mean follow-up
less than 6.9 years. When our patient groups with or
without malignancies were compared in terms of disease
age and follow-up period, no significant difference were
found between two groups. While two of our patients
were diagnosed with malignancy before pSS diagnosis, it
was observed that the remaining twelve patients were
diagnosed with malignancy on an average 4.9£2.8 years
after pSS diagnosis, which is not consistent with this
meta-analysis.®

The underlying mechanisms of B-cell lymphoma
development in pSS are apoptosis defect, continuous
antigenic stimulation, mutagenicity of B cell and T-cell
modaulation (such as type 1 interferon or B cell activation
factor of the TNF family).}>!® Studies have also revealed
that low peripheral CD4+ T lymphocyte or low CD4/CD8
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ratio might be an important risk factor for lymphoma in
55_17,18

In addition, oligoclonal and monoclonal B cell
proliferation was found in more than 14% of pSS patients,
and it was emphasized that ectopic germinal centers
developed in exocrine glands in 20-30% of the patients,
monoclonal proliferated B cells were found mainly in
ectopic germinal centers and these centers could be
determinants of malignancy.®

In addition, in a Chinese cohort®, 41% of pSS patients with
malignancies (29/1320 patients), and 70% of pSS patients
with hematological malignancies (eight patients with
NHL and two patients with multiple myeloma) had high
levels of monoclonal immunoglobulins in serum and
these rates were found to be higher than the group
without tumor. Although there is no known significant
relationship between SS and multiple myeloma, it has
been stated that the transformation of benign
monoclonal gammaglobulin-producing plasma cells into
malignant plasma cells may play a role in this process®®.
It is thought that monoclonal proliferation of B cells may
predict the transformation into malignancy.t In our

study, no relationship was found between
hypergammaglobulinemia and  development  of
malignancy. However, patients with

hypergammaglobulinemia are closely followed for the
development of monoclonality.

Although most cells that infiltrate the salivary glands of
patients with pSS are T cells, most of the reported
lymphomas are originated from B cells.?® Different
subtypes among B-cell lymphomas not only have
different clinical presentations but also have different
localization and prognosis. The most common types of
lymphoma in pSS are MALT lymphoma (58%), diffuse
large B-cell lymphoma (20%), and marginal zone
lymphoma (13%).° The most common localization of
lymphoma is the salivary glands, but extra nodal
involvement is also seen. The other regions that might be
involved are stomach, nasopharynx, skin, liver, kidney,
lung, lymph nodes and bone marrow.?! Studies have
shown that the RR for lymphoma in pSS increases 16
times compared to the general population, and it
increases and remains high even 15 years after the
diagnosis of pSS.2

In a study, the time between the onset of SS symptoms
and the development of lymphoma was determined as
65 months. In the same study, the estimated 10-year
survival rates for patients with pSS were reported as 91%
and 69% for patients with lymphoma.?® Our patients
diagnosed with diffuse large B-cell lymphoma and
Mycosis  Fungoides have been followed for
approximately 6.6 and 10 years, respectively. Our patient
diagnosed with MALT lymphoma was followed for about
2 years and was not followed up afterwards. The number
of patients in our study and the follow-up times are not
sufficient for survival analysis.

In our study, there were two patients who were followed
up with the diagnosis of B-cell lymphoma and one of
them was MALT lymphoma originated from the base of
tongue and the other one was diffuse large B-cell
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lymphoma. One of our patients had a diagnosis of
Mycosis Fungoides. Studies have shown that severe
parotid involvement, purpura, leukopenia, anti-LA
antibody, high BAFF and beta-2 microglobulin levels,
cryoglobulins, monoclonal band and
hypocomplementemia are risk factors for the
development of B-cell lymphoma.?*?¢ Although the
number of B-cell lymphomas is quite low, no relation
between malignancy and parotitis, vasculitis, presence of
autoantibodies, leukopenia and hypocomplementemia
was found in our study. There are different opinions
regarding the relation of some of the drugs used in the
treatment of SS with the development of malignancy. It
has been observed that cyclophosphamide, among
immunosuppressive drugs, is carcinogenic and increases
the risk of hematological malignancy.?’ Methotrexate,
azathioprine and other DMARD treatments have been
presented as risk factors for lymphomas associated with
RA and other rheumatic diseases.?®3° However, other
studies have not confirmed that these treatments,
except azathioprine, lead to an increased risk of
lymphoma.3?3?® Studies conducted with rituximab
indicated that there was no increased risk for malignancy
in long term follow up.343% In our study, it was observed
that one of the patients with malignancy used
cyclophosphamide and six patients used azathioprine.
The total number of patients using azathioprine was 36,
and the relationship between azathioprine use and
malignancy could not be demonstrated (p=0.323).

The limitations of our study are its retrospective design,
loss of some patients during follow-up, a small number of
patients and short follow-up time.

Conclusion

It is important to follow the patients with Sjogren’s
syndrome regularly due to the increased risk of
lymphoma development and to be more careful in terms
of malignancy development, especially in the presence of
parotitis, vasculitis, hypocomplementemia,
cryoglobulinemia, although it is not compatible with the
results of our study. Monoclonal band presence is
important in predicting the development of malignancy.
Although the extended duration of disease increases the
risk of malignancy, a malignancy may be diagnosed
before the diagnosis, as in our data. As in our study, it
should be kept in mind that there may be an increased
risk not only for lymphoma but also for the other
malignancies in this patient population.
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Amag: Sunulan galismada bir halk sagligi sorunu olarak tanimlanan
ve etkilenen bireyde abdominal obezite, hiperglisemi,
hipertansiyon, insilin direnci ve dislipidemi ile birliktelik gésteren
metabolik sendrom konusunda, gelecekte bu hastalarla dogrudan
etkilesimde bulunma potansiyeli tasiyan tip fakiltesi
ogrencilerinin farkindalik diizeylerinin incelenmesi amaglandi. Bu
sayede klinik 6ncesi ve sonrasi donemler arasindaki farkindalik
dizeylerinin tespiti hedeflendi.

Yoéntem: Bu amagla gérece yeni bir risk skoru anketi olan JAMRISC,
klinik Oncesi ve sonrasi olarak gruplandirilan tip fakiltesi
ogrencilerine uygulandi. Calismaya toplam olarak yaslarn 17-29
arasinda degiskenlik gosteren [kadin:68 (%41,7), erkek:95(%58,3)]
163 tip fakiltesi lisans 6grencisi dahil edilmistir ve bu 6grencilerin
timiyle anket gergeklestirilmistir.

Bulgular: Calismanin sonuglarina gore pre-klinik ve klinik
Ogrencilerinin  demografik verilerine gore yas ve cinsiyet
bakimindan istatistiksel olarak anlamh bir farkliik goralmustir
(sirasiyla; p<0,001, p<0,001). Bunun yaninda boy, kilo ve bel
cevresi degiskenleri pre-klinik ve klinik 6grencilerinde istatistiksel
olarak anlamli bir farkhliga sahiptir (sirasiyla; p=0,002, p<0,001,
p<0,001). Farkindalik dizeyini 6lgen skor igin klinik ve pre-klinik
Ogrencisi olmasina gore esik degeri belirlemek igin ROC analizi
uygulanmistir. ROC analizi sonucunda egri altinda kalan alan
AUC=0,602; p=0,018 olarak anlamli bulunmustur.

Sonug: Sunulan g¢alismada tip egitimi alan ve hekim adayi olan
Universite 6grencilerinin 6grenim siresi ilerleyip ders ve klinik staj
donemi arttikca metabolik sendrom farkindaliginin  arttig
belirlenmistir.

Anahtar Kelimeler: Metabolik sendrom, JAMRISC skoru, tip
fakiiltesi 6grencileri

ABSTRACT

Objective: In the present study, it was aimed to examine the
awareness levels of medical school students, who have the
potential to interact directly with these patients in the future,
about metabolic syndrome, which is defined as a public health
problem and associated with abdominal obesity, hyperglycemia,
hypertension, insulin resistance and dyslipidemia in the affected
individual. In this way, it was aimed to determine the awareness
levels between the pre-clinical and post-clinical periods of
students.

Methods: For this purpose, JAMRISC, a relatively new risk score
questionnaire, was administered to medical school students
grouped as pre-clinical and post-clinical. A total of 163 medical
faculty undergraduate students aged between 17-29 [female: 68
(41.7%), male: 95 (58.3%)] were included in the study, and all of
these students were surveyed.

Results: According to the results of the study, there was a
statistically significant difference in terms of age and gender
according to the demographic data of pre-clinical and clinical
students (respectively; p<0.001, p<0.001). In addition, the
variables of height, weight and waist circumference had a
statistically significant difference in pre-clinical and clinical
students (respectively; p=0.002, p<0.001, p<0.001). ROC analysis
was applied to determine the threshold value for the score that
measures the level of awareness, according to being a clinical or
pre-clinical student. The area under the curve as a result of ROC
analysis AUC=0.602; p=0.018 was found to be significant.
Conclusion: In the present study, it has been determined that the
awareness of metabolic syndrome increases as the education
period of university students who receive medical education and
who are physician candidates increases and the course and clinical
internship period increase.

Keywords: Metabolic syndrome, JAMRISC score, medical students
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Giris

Metabolik sendrom (MetS), abdominal obezite,
hiperglisemi, hipertansiyon, insilin direnci ve dislipidemi
ile karakterize yaygin bir metabolik bozukluktur. Tip 2
diyabet ve kardiyovaskuler hastaliklarin gelisimi igin bir
risk faktdrii olusturmaktadir.! Hastalarda MetS tanisi igin
Diinya Saghk Orgiiti (DSO), Ulusal Kolesterol Egitim
Programi (NCEP), Yetiskin Tedavi Paneli (ATP) lII,
Amerikan Kalp Dernegi ve Uluslararasi Diyabet
Federasyonu tarafindan ¢esitli kriterler belirlenmistir.
Belirlenen kriterlerden ¢ veya daha fazlasinin hastada
bulunmasi MS tanisi igin yeterli olmaktadir.2 NCEP ve DSO
saglkh bireylere gére MetS tanisi konulan hastalarda
kardiyovaskuler hastaliklarin olusmasinin yaklasik iki kat
daha fazla oldugunu bildirmistir.> Ancak MetS’in erken
teshisi, yetiskinlikte tip 2 diyabet ve kardiyovaskiiler
hastaliklarin olusumunu 6nleyebilmektedir.*

MS genel popilasyonun %20-30’unu etkilemektedir.
Kadinlarda gorilme sikhgi yasa bagh olarak artmaktadir.
Erkeklerde ise 50 yasin altindaki bireylerde prevalans, 50
yasin Ustiindeki bireylere gére daha yiiksektir.> Cocukluk
ve ergenlik dénemlerinde MetS’in prevalansi giderek
artmaktadir.? Kiiresel Hastalik Yikii Calismasi, 1980’den
gunimuize kadar 70’den fazla Ulkede g¢ocukluk cagi
obezite prevalansinin iki katina ¢iktigini belirten veriler
sunmustur.  Cocukluk ¢agi  obezitesinin  kiiresel
prevalansinin %5 oldugu tahmin edilmektedir.® Cinsiyete
ve yasa bagh prevalans farklihg1 kultirel ve sosyal
davranislara, psikososyal faktorlere, yasam bicimine ve
beslenme aliskanliklarina gore degismektedir.> Cocukluk
doneminde MetS tanisi konulmus hastalara bariatrik
cerrahi veya farmakoterapi gibi terapotik segenekler
uygun gorllmediginden, yasam tarzinin degisikligi
cocukluk cagl obezitesini ve MS'yi tedavi etmenin
temelini olusturmaktadir.”

MetS, genellikle diizensiz yasam tarzi nedeniyle ortaya
¢iktigindan ve sonuglari agisindan sadece saglik problemi
olmakla kalmayip bireylerin is gilcline katiliminda
etkileme potansiyeli barindirdigindan ayni zamanda
toplumsal bir sorun olarak da degerlendirilebilir ancak bu
olumsuz o6zelliklerine ragmen, erken 6nlem alinmasi
halinde 6nlenebilir bir durumdur. Erken 6nlem alinmasi
ise basta saglik c¢alisanlari olmak Uzere toplumsal
farkindaligin  olusturulmasiyla saglanabilir. Sunulan
c¢alismanin amaci, gelecegin hekimi olmalari nedeniyle
hastalarla dogrudan etkilesim halinde bulunacak ve bir
anlamda da rol model olma potansiyeli tasiyacak bir
meslek grubunun temsilcileri olan tip fakiiltesi
o6grencilerinin MS farkindalik diizeylerini lisans 6grenim
dizeylerine goére siniflandirarak kantitatif olarak
belirlemektir.

Yontem

Sunulan c¢ahsma Klinik Arastirmalar Etik Kurulu’nun
2021/212 numarah onayi ile gergeklestirilmistir. Bu
baglamda Tip Fakiltesi 6grencilerinin sosyodemografik
verileri ile JAMRISC (Japanese Metabolic Syndrome Risk

57

Score / Japon Metabolik Sendrom Risk Skoru) 6lcegiyle
sorulan anket sorulari ile gergeklestirilmistir.

Calismaya yaslarn 17-29 arasinda degiskenlik gosteren
[kadin:68 (%41,7), erkek:95(%58,3)] 163 tip fakiltesi
lisans Ogrencisi dahil edilmistir. Calismaya katilan
ogrenciler klinik oncesi (1.,2.,3. siniflar) ve sonrasi
(4.,5.,6. siniflar) olarak iki gruba ayrilmistir. Gruplarin
demografik veriler bakimindan farklihk gosterip
gostermedigi incelenmistir.

Verilerin dagilmi Shapiro Wilk testi ile incelenmistir.
Normal dagilima sahip olmayan degiskenlerin iki grup

arasindaki kiyaslamalari Mann Whitney U testi ile
yapilmistir.  NUmerik degiskenler arasindaki iliskiler
Spearman Korelasyon Katsayisi ile incelenmistir.

Kategorik veriler arasindaki bagimsizlik Ki-Kare testi
belirlenmistir. MetS dlzeyi igin cut-off degerinin
belirlenmesinde ROC (Receiver Operating Curve) analizi
yapilmistir. Cut-off degerinin belirlenmesi Youden J
indeksine  goére yapilmistir.  Verilerin  tanimlayici
istatistikleri nimerik degiskenler icin medyan(min-max),
kategorik degiskenler icin frekans(ylzde) olarak
verilmistir. TUm istatistiksel analizler IBM SPSS Statistics
28.0 programinda a = 0,05 anlamlilik seviyesi ve %95
gliven diizeyinde analiz edilip raporlanmistir.

Bulgular

Calismaya 68 kadin (%41,7) ve 95 erkek (%58,3) olmak
Gzere toplamda 163 6grenci katildi. Calismaya katilan
ogrencilerin yaslari 17-29 yil arasinda degismektedir. 79
(%48,5) ogrenci klinik oncesi, 84 (%51,5) 6grencisi ise
klinik sonrasi dénemdedir. Calismaya dahil edilen pre-
klinik ve klinik 6grencilerinin demografik verilerine gore
farkhhk gosterip gostermedigi incelendiginde yas ve
cinsiyet bakimindan istatistiksel olarak anlamli bir farklilik
gorulmektedir (sirasiyla; p<0,001, p<0,001). Buna gére
klinik 6grencilerinin yaslari pre-klinik 6grencilerine gore
anlamli olarak yiksek bulunmustur. Bunun yaninda boy,
kilo, Viicut Kitle indeksi (VKi) ve bel cevresi degiskenleri
pre-klinik ve klinik ©6grencilerinde istatistiksel olarak
anlamli bir farkliliga sahiptir (sirasiyla; p=0,002, p<0,001,
p=0,003, p<0,001).

Klinik &grencilerinin boy, kilo, VKi ve bel cevreleri pre-
klinik 6grencilerine gbére anlaml olarak yiksek
bulunmustur (Tablo 1).

Pre-Klinik ve Klinik 6grencilerinin MetS farkindalik
dizeylerinin  belirlenmesi  icin  JAMRISC  olgegi
kullanilmistir.  Olgegin  calismadaki KR-20  (Kuder-
Richardson 20) givenirlik katsayisi 0,650 olarak
belirlenmistir. Olcekten alinan skor degerinin pre-klinik
ve klinik 06grencileri arasindaki farkhlik gosterip
gostermedigi ve boy, kilo, bel cevresi degiskenleri ile
iliskisi degerlendirildiginde Tablo 2’deki sonuglar elde
edilmistir.
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Tablo 1. Pre-klinik ve klinik 6grencilerinin demografik
ozelliklerinin Karsilagtirilmasi

Sinif
Pre-Klinik Klinik p
20 23
Yas (17-33) (21-33) 0,001"
168 177
Boy (150-193) (175-200) 0,002"
58 68
Kilo (41-108) (42-96) 0,001"
20,55 22,18
VKi (14,53-30,88)  (15,57-31,41)  0,003*
67 78
Bel Cevresi (32-110) (25-110) 0,001"
Aile Oykiisii Yok n 35 41
% 44,30 48,80 0,564
Var n 44 43
% 55,70 51,20
Sigara Kullanimi Yok n 7 10
% 8,90 11,90 0,525
Var n 72 74
% 91,10 88,10
Alkol kullanimi Yok n 23 23
% 29,10 27,40 0,806
Var n 56 61
% 70,90 72,60

*p-degeri Mann Whitney U testine ait p-degeridir. **p-degeri Pearson
Ki-Kare testine ait p-degeridir. Veriler medyan (min-maks) ve frekans
(yuizde) olarak agiklanmistir. VKi: Viicut Kitle indeksi

Tablo 2. JAMRISC skorunun sinif ve boy, kilo ve bel gevresi
arasindaki iliskinin degerlendirilmesi

JAMRISC Skoru P

Sinif

Pre-Klinik 9(5-12) .

Klinik 10 (6-14) 0022
Boy r=0,068 0,391
Kilo r=-0,036 0,651"""
VKi r=-0,119 0,129"**
Bel Cevresi r=-0,014 0,870"""

*p-degeri Mann Whitney U testine ait p-degeridir. ***p-degeri
Spearman Korelasyon Katsaysisina ait p-degeridir. Veriler medyan (min-
maks) olarak agiklanmistir. r: korelasyon katsayisidir. VKi: Viicut Kitle
indeksi

Tablo 2’'ye gore JAMRISC skorunun 6grencilerin pre-klinik
ve klinik olmasina gore istatistiksel olarak anlamh bir
farkhihga sahip oldugu gorilmektedir (p=0,022). Buna
gore klinik oOgrencilerinin skor degerleri pre-klinik
ogrencilerine kiyasla anlamh olarak daha yiksek
bulunmustur. Boy, Kilo, VKi ve Bel Cevresi élglimleri ile
skor degeri arasinda ise istatistiksel olarak anlamlh bir
iliskisi bulunamamistir (p>0,05).

MetS farkindalik diizeyini 6lgen skor icin klinik ve pre-
klinik 6grencisi olmasina gore esik degeri belirlemek icin
ROC analizi uygulanmistir. ROC analizi sonucunda egri
altinda kalan alan AUC=0,602; p=0,018 olarak anlamh
bulunmustur. Cut-off degeri ise Youden J indeksine gore
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>10 olarak belirlenmistir. Bu bilgiler i1s1ginda JAMRISC
skoruna gore, tip fakdlltesi 6grencilerinin aldigi skor
10’dan biyik oldugu durumda MetS farkindahk
diizeylerinin anlamli derece  yilksek  oldugu
soylenebilmektedir (Sekil 1).

Jamrisc Skoru

80

60

Sensttivity

40

20

LR (L S o (L ) |

O T e e R o
0 20 40 60 80 100

100-Specificity

Sekil 1. JAMRISC skoru icin ROC analizi sonuglari. Esik deger
>10, duyarlilik %77,8, 6zgulliik %79,75, standart hata (SE) 0,043 igin %95
guven araliginda (Cl) AUC degeri 0,602(0,522-0,678) olarak
belirlenmistir. p-degeri=0,018

Tartisma

MetS, erken donemde ozellikle saghk ¢alisanlari
tarafindan dogru bir sekilde teshis edilerek hastaligin
ilerlemesi heniiz baslangig asamasinda
onlenebilmektedir. Bu ylzden saglk ¢alisanlarinin MetS
hakkinda gerekli bilgiye sahip olmasi ve buna kosut olarak
farkindaliklarinin arttirimlasi gerekmektedir.
Sundugumuz calismada saglik ¢alisanlari arasinda 6nemli
bir yer tutan hekim adayi tip fakiltesi 6grencilerinin,
temel tip bilimleri dersleri ve uygulamalari sonrasinda
klinik derslerinin ve uygulamalarinin artmasiyla beraber
MetS hakkindaki farkindaliklarinin da dogru orantili
olarak artis gosterdigini  belirledik. Literatiirde
calismamizdaki yaklasima benzer yodntemler olmakla
birlikte Turkiye’den daha once bu kapsamda bir veri
sunulmamistir. Ayrica asagida tartisildigr lzere, MetS
farkindahg Gzerine yuratilen benzeri galismalar saghk
cahsanlarinin  dahil edildigi birkag istisna disinda
genellikle hasta popilasyonlarinda gergeklestirilmistir.
Yahia ve ark.® 243 iniversite 6grencisinin dahil edildigi
calismada degerlendirilen olglitler arasindan demografik
ozellik olan cinsiyetin, MetS farkindaligi ile arasinda
istatistiksel olarak anlamli bulundugunu bildirmislerdir
(p=0,01).

Bahsedilen  ¢alismada  kiz  6grencilerin,  erkek
ogrencilerden %6 daha fazla farkindaliga ve bilgiye sahip
oldugu bulunmustur. Ayni c¢alismada saglik bilimleri
bollimiindeki 5. sinif 6grencilerinin 1. sinif 6grencilerine
gore konu hakkinda anlamli derecede daha yiksek bilgiye
sahip oldugu belirtilmistir.

Hastalarin dahil edildigi ¢calismalarin yorumlanmasi da
konunun onemini gostermektedir. Ornegin
Yunanistan’da tanisi konulmamis tip 2 diyabet, disglisemi
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ve MetS hastaliklarini iceren ve 869 bireyin (erkek:379,
kadin: 490, yas ortalamasi 56,2 + 10,8) dahil oldugu genis
katilimh bir calismada FINDRISC (Finnish Type 2 Diabetes
Risk Score / Fin Tip 2 Diyabet Risk Skoru) ve oral glukoz
tolerans testi (OGTT) verileri degerlendirilmistir.
OGTT’nin 109 bireyde (%12,6) bozulmus glukoz toleransi
(IGT), 94 bireyde (%10,8) bilinmeyen diyabet ve 85
bireyde (%9,8) bozulmus aglik glukozunun (IFG) varhgini
ortaya koydugunu rapor etmislerdir.® FINDRISC 2002
senesinde Saaristo ve ark. tarafindan Onerilmistir.
Calismalarinda  45-74 arasi 4622 birey saghk
taramasindan gegirilmis ve OGTT’nin de dahil oldugu
cesitli parametreler agisindan degerlendirilmislerdir. Elde
ettikleri istatistiksel olarak anlaml sonuglara gore,
arastirmacilar FINDRISC'in genel popilasyonda ve klinik
uygulamada o6zellikle tip 2 diyabet, anormal glukoz
toleranasi ve MetS’de yararh bir ara¢ olabilecegini 6ne
siirmiglerdir.°

FINDRISC skorundan yararlanilarak ayni grup tarafindan
iran’da yiritilen iki farkli calisma mevcuttur. Bunlardan
birincisinde, MetS gelistirme bakimindan yiiksek riskli
iran popiilasyonunda 30-70 yas arasi MetS ve diyabet
hastaligina sahip olmayan, birince derece akrabalarinda
MetS gelisimini tahmin etme yetenegi 1010 birey (erkek:
274, kadin: 736) 8,0 + 1,6 yil boyunca gozlemlenmis ve bu
sirada FINDRISC ile incelenmis. Baslangigta MetS ve
diyabeti olmayan 69 erkek ve 209 kadinin daha sonradan
MetS gelistirdigi sonucuna varilmistir.)* Ayni grup
tarafindan 2013 senesinde gerceklestirilen bir baska
calismada ise tip 2 diyabet tanili bireylerin diyabeti
olmayan 1537 akrabasinda yine FINDRISC skoru ile
ayrintili inceleme gergeklestirilmistir. Sunulan sonuglara
gore her bir katihmci igin FINDRISC'in uygulanabilir
oldugu bildirilmis ve kantitatif olarak da gosterilmistir.?
Yirutlilen baska bir c¢alismada  FINDRISC ile
basitlestirilmis FINDRISC olarak da bilinen MADRISC'in
tani konmamis tip 2 diyabet ve disglisemi hastaliklarinda
teshis performansi degerlendirilmistir. 1426 katilmcinin
(erkek:594, kadin:832) dahil oldugu calismada HbAlc
veya OGTT parametreleri kullanildiginda tip 2 diyabet
prevalansi %7,4 olarak bulunmustur. Arastirmacilar
FINDRISC'in, disglisemi ve tani konulmamis tip 2 diyabet
taramasinda yararl bir ara¢ oldugunu, ayrica MADRISC'in
de benzer sekilde verimli oldugunu bildirmislerdir.*3
FINDRISC skorlamasinin yukarida bahsedilen
calismalardan da anlasilacagi izere verimli ve istatistiksel
olarak anlamli sonuglar vermesinden sonra JAMRISC
olarak adlandirilan ve bizim de c¢alismamizda
yararlandigimiz bir baska risk skoru anketi 2016
senesinde Tan ve ark. tarafindan bildirilmistir.}* Japon
metabolik sendrom risk skoru olan JAMRISC ilk olarak
Japon toplumunda insilin direnci ve metabolik
sendromun degerlendiriimesinde kullanilmigtir.
Bahsedilen galismada ilk olarak JAMRISC 1850 bireye
(erkek:1056, kadin:785) iletilmis ve katilimcilarin
1054’Unln ankete tam yanit vermeleri saglanmstir.
Calismanin sonuglari yukarida tartisilan FINDRISC ile
kiyaslanmis ve elde edilen bulgulara goére JAMRISC
“kullanish” olarak degerlendirilmistir. Calismanin sonucu
sadece MetS ve tip 2 diyabet icin degil ayni zamanda
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insilin direnci agisindan da uygun bulunmustur. JAMRISC
anketinde yas, cinsiyet, abdominal &lgu, boy ve kilonun
yaninda sigara, alkol tuketimi, fiziksel aktivite bilgisi,
beslenme rejimi, hipertansiyon/hiperglisemi gegmisi,
miyokard enfarktisu, inme, diyabet agisindan aile dykisi
de degerlendirilmistir. Hazirlanan anketin kantitatif
olarak hesaplanmasi: [(1,3369 x cinsiyet) + (0,1897 x
abdominal 6l¢li -cm-) + (1,3738 x hipertansiyon oykisi) +
(1,5084 x hipeglisemi oykisi) + (0,8768 x egzersiz)]
(erkek cinsiyet=1, kadin cinsiyet=0, egzersiz <2 saat=1, >2
saat=0) seklindedir. Ayni makalede JAMRISC, FINDRISCile
duyarliik ve o6zgullik agisindan da kiyaslanmis ve
duyarllik JAMRISC igin MetS %100, pre-MetS %90, tip 2
diyabet icin %83,3 ve pre-diyabet icin %92,3 tespit
edilmisken FINDRISC i¢in ayni degerler sirasiyla, %44,4-
%0,0-%66,7-%23,1 olarak belirlenmistir. Benzer sekilde
0zgllligin kiyaslanmasiyla elde edilen sonuglar ise;
JAMRISC icin MetS %72,3, pre-MetS %63, tip 2 diyabet
icin %59,7 ve pre-diyabet icin %65,7 tespit edilmisken
FINDRISC icin ayni degerler sirasiyla, %100-%89-%94,8-
%92,8 olarak  belirlenmistir.  Arastirmacilar  bu
bulgulardan sonra JAMRISC gibi yiksek risk algilama
duyarhligina sahip ve diisik maliyetli yaklasimlarin tip 2
diyabet, MetS ve iliskili hastaliklarin heniiz baslangi¢
asamasinda tespit edilip dnlenmesinde yardimci olacagini
One surmuislerdir. Bu anket yaklagiminin yasam tarzi
tespiti ve MetS farkindahgiyla dogrudan iliskili oldugu
belirlenmistir.*

Uluslararasi kabul gérmis anket ¢alismalarinin hastalar,
hasta yakinlari gibi hastaliktan dogrudan ya da birinci
dereceden mustarip bireylerin degerlendirilmesinin
anlamliligi yukarida tartisilmistir. Bunlara ilave ve son
ornek olarak hastalarin degil de dogrudan saglik hizmeti
veren 126 saglikh bireyi (hekim:%71, hemsire:%29, yas
ortalamasi:36,2+3,8) iceren bir calismada, katihmcilarin
¢ogu MetS tanisi igin gerekli olan kriterleri bildiklerini
ancak klinik ortamda MetS vakalarini, MetS olmayan
vakalardan ayirmada zayif bir performans gosterdiklerini
rapor etmislerdir.

MetS vakalarini dogru bir sekilde teshis edebilen saglik
calisanlarinin  oranini %12 olarak bulmuslardir.®
Bahsedilen c¢alisma sonucuna goére saglk hizmeti
saglayicilarinin farkindahk dizeyinin istenen dizeyde
olmadigl ve arttirilmasinin gerektigi anlasilmaktadir.
Ozellikle hekimlerin MetS vakalarini teshis etmede
yetersiz kalmalari hastaligin seyri icin bir problem
olusturacaktir. Bu baglamda MetS’in dogru teshis
edilmesi ve daha sonrasinda dogru bir tedavi silirecinin
baslatabilmesi icin klinik diizeyde ilgili meslek gruplarinin
performanslarini gelistirmesi, bahsi gecen problemin
erken donemde 6niine gegebilir.

Tip egitimi alan ve hekim adayl olan Gniversite
ogrencilerinin dahil edildigi calismada elde edilen
sonuglara benzer sekilde®, calismamizda égrenim siiresi
ilerleyip ders ve klinik staj donemi arttikca MetS
farkindahiginin  arttigini  bulduk. Bununla birlikte
dikkatimizi c¢eken bir diger nokta olarak klinik
ogrencilerinin, klinik 6ncesi 6grencilerine gore kilolarinda
istatistiksel olarak bulunan anlamh fark, 6grencilerin
MetS ile ilgili artan farkindaliklarini maalesef kendi 6zel
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yasamlarinda uygulamamis olduklarndir. Sundugumuz
¢alisma bir pilot arastirma olmakla birlikte elde edilen
sonuglara gore MetS farkindaliginin, 6grencilerin klinik
déneme baslamasindan sonra arttigini gostermesi
agisindan énemlidir. ilerleyen dénemde ¢ok daha genis
kapsamli, baska tip fakiiltelerinin ve hatta dis hekimligi,
saghk bilimleri, eczacilik fakultelerinin dahil edilecegi
genis kohortlarla ¢alismalarin yapilmasinin yararli olacagi
anlagiimaktadir.
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ABSTRACT

Objective: Myelodysplastic syndromes (MDS) are a group of
heterogeneous hematopoietic stem cell disorders characterized
by ineffective hematopoiesis, bone marrow dysplasia, and
peripheral cytopenias. microRNAs (miRNAs) are small non-coding
RNAs that play key roles in post-transcriptional regulation of gene
expression and have been determined potential in disease
diagnostics and therapeutics owing to their stability. Recent
evidence suggests that haploinsufficiency of the miR-145 and
miR-146a, encoded from 5q Common Deleted Region (CDR) may
contribute to the phenotype in MDS. Although, interstitial del(5q)
is the most common chromosomal abnormality in MDS, these
findings are inconsistent in Turkish patients. Therefore, we aimed
to investigate assess the diagnostic value of miR-145/miR-146a
and their relation with del(5g) or monosomy 5 in MDS.

Methods: In order to determine the association between del(5q)
and expression miR-145/miR-146a, conventional cytogenetics
(CC), FISH, and gRT-PCR methods were performed for 24 patients
with MDS and 20 healthy individuals. Additionally, ROC curves
were generated to evaluate putative diagnostic value of miRNAs.
Results: Cytogenetic examination revealed clonal cytogenetic
abnormalities in 43.4% of cases. miR-146a decreased in 23 of 24
patients regardless of chromosome 5 abnormalities (p<0.001),
expression level of miR-145 was statistically nonsignificant. miR-
146a levels performed well as a diagnostic biomarker,
discriminating MDS patients from controls with an area under the
ROC curve (AUC) of 0.942, 83.3% sensitivity.

Conclusion: miR-146a may be used as a biomarker in diagnosis of
MDS and may help to identify new treatment targets. In addition,
we suggest that CC and FISH methods should be performed
together in MDS.

Keywords: Myelodysplastic syndrome; diagnostic biomarkers;
miR-146a; ROC curve
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Amag: Miyelodisplastik sendrom (MDS), verimsiz hematopoez,
kemik iligi displazisi ve periferik sitopeni ile karakterize edilen
heterojen bir grup hematopoetik kok hicre bozuklugudur.
mikroRNA'lar (miRNA'lar), gen ifadesinin post-transkripsiyonel
diizenlenmesinde kilit rol oynayan kiglk kodlamayan RNA’lardir
ve stabiliteleri sayesinde hastalik tanisinda ve tedavisinde
potansiyelleri belirlenmistir. Son galismalar, 5q Yaygin Delesyon
Bolgesi'nden (YDB) kodlanan miR-145 ve miR-146a'nin haplo-
yetmezliginin  MDS'deki fenotipe katkida bulunabilecegini
distindirmektedir. MDS'de en sik gézlenen kromozom anomalisi
interstisyel del(5q) olmasina ragmen, bu bulgular Turkiye
popilasyonundaki ornekler ile tutarsizdir. Bu nedenle, MDS'de
miR-145/miR-146a'nin  tanisal  kullanim  degerini ve bu
miRNA’larin  del(5q) ve/veya monozomi 5 ile iliskisini
degerlendirmeyi amagladik.

Yéntem: del(5q) ile miR-145/miR-146a ekspresyonu arasindaki
iliskiyi belirlemek igin MDS'li 24 hasta ve 20 saghkh kontrol igin
konvansiyonel sitogenetik (CC), FISH ve qRT-PCR ydntemleri
uygulanmistir.  Ek  olarak, miRNA'larin  tanisal degerini
degerlendirmek igin ROC egrileri olusturulmustur.

Bulgular: Sitogenetik incelemeler, vakalarin %43,4'inde klonal
sitogenetik anomali oldugunu gosterdi. miR-146a ifadesi, 5.
kromozom anomalilerinden bagimsiz olarak 24 hastanin 23'linde
azalmaktaydi  (p<0,001), miR-145'in  ekspresyon dizeyi
istatistiksel olarak anlamli degildi. miR-146a ifade seviyesi, MDS
hastalarini kontrollerden ayirmada 0,942 ROC egrisi altinda kalan
alan (AUC) degeri ve %83,3 hassasiyet degeri ile iyi bir tanisal
biyobelirteg performansi sergiledi.

Sonug: miR-146a, MDS tanisinda bir biyobelirte¢ olarak
kullanilabilir ve yeni tedavi hedeflerinin belirlenmesine yardimci
olabilir. Ayrica MDS'de CC ve FISH yodntemlerinin birlikte
yapilmasini 6neriyoruz.

Anahtar  Kelimeler:  Miyelodisplastik
biyobelirteg; miR-146a; ROC egrisi

sendrom;  tanisal
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Introduction

Myelodysplastic  syndromes  (MDS) are clonal
heterogeneous hematopoietic stem cell (HSC)
malignancies characterized by dysplastic cells in bone
marrow and cytopenia in peripheral blood due to
inefficient hematopoiesis.> One third of the cases
progress to acute myeloid leukemia (AML).3> MDS may
occur de novo or secondary as a consequence of
chemotherapy/radiotherapy in  cancer patients.®
Although MDS are rare in childhood, can be associated
with some genetic diseases such as Down syndrome,
Fanconi anemia, and neurofibromatosis. Increased
incidence of the MDS with aging suggests that genetics
and environmental factors cause cumulative damage in
bone marrow cells.>®

The exact mechanisms leading to ineffective
hematopoiesis in MDS remain elusive yet. However, it is
known that chromosomal defects and genetic alterations
play a main role in the etiopathogenesis of MDS.”® Clonal
chromosomal abnormalities are seen in 30-50% of MDS
patients, among them del(5q), -7, and +8 are frequent
which have been included in the more vigorous
prognostic scoring systems of the disease.®

In particular, isolated 5q deletion was reported in many
studies and approximately 1.5-megabase Common
Deleted Region (CDR) has been mapped to 5933-g35
location, and predicted to house several hematopoiesis
related genes.’® In addition, many gene variations and
microRNAs (miRNAs) encoded on this region with altered
gene expression have been associated with MDS.
Especially, previous reports have indicated that miR-145
and miR-146a are possible cause of
haploinsufficiency.**> Moreover, knockdown studies in
mouse have shown that loss of both miR-145 and miR-
146a resulted in increased platelet counts associated
with dysplastic megakaryopoiesis and neutropenia.?
Taken all together, our aim was to evaluate assess the
diagnostic value of miR-145/miR-146a and their relation
with 5q deletion or monosomy 5 in MDS.

Materials and Methods

Patients Recruitment

In the present study, leukocyte cells were obtained from
the bone marrow aspiration materials of 24 newly
diagnosed and untreated MDS patients (mean age:
65.37+9.50 years, 17 female and 7 male) and peripheral
blood samples of 20 healthy subjects (mean age:
43.4047.37 years, 12 female and 8 male).

Conventional Cytogenetic (CC) Analysis

Bone marrow aspiration materials were cultured for 24h
and 48h, and peripheral blood samples were cultured for
72h in RPMI-1640 medium. Peripheral blood samples

were stimulated with Phytohemagglutinin. As a
conventional method, colchicine (0.1 pg/ml final
concentration) was used to stop division during

metaphase stage. Cytogenetic analyses were performed

62

on specimens using a Trypsin-Leishman (GTL) banding
and at least 20 metaphases were analyzed, when
available. The chromosome identification and karyotype
description were determined according to the
International  System for Human Cytogenomic
Nomenclature (ISCN) 2016 criteria.'?

Fluorescence in Situ Hybridization (FISH)

FISH on interphase nuclei was performed according to
the manufacturer’s instructions using Vysis LSI CSF1R
SpectrumOrange/D5523, D55721 SpectrumGreen probes
(Abbott Molecular, Abbott Park, IL, USA) to detect 5933-
34 region deletions. The slides were counterstained with
DAPI. When possible, at least 200 interphase nuclei were
analyzed. Cell images were captured under 100X
immersion magnification with ISIS (Metasystems, Isis
Fluorescence Imaging) program using Olympus BX51
microscope for FISH analysis.

Gene Expression Analysis

Total RNA was extracted using Direct-zol™ RNA MiniPrep
(Zymo Research, CA, USA) according to the
manufacturer’s recommendations. The quality and
qguantity of RNA was evaluated using the Multiskan GO
(Thermo Fisher Scientific, Boston, MA, USA).

miRNA analysis was conducted using 200 ng of total RNA
as a template for reverse transcription with miRNA-
specific RT-oligonucleotide. miRNA-spesific cDNA
conversions and gqRT-PCRs were performed using EPIK™
miRNA Select Hi/Lo-ROX Kit (Bioline, London, UK)
according to the manufacturer’s protocols for miR-145,
miR-146a and U6 snRNA as a reference gene. cDNA
conversion was performed at 42 °C for 30 min, followed
by heat-inactivation of the reverse transcriptase at 90 °C
for 5 min. PCR amplification conditions for miRNAs were
as follows: One cycle of initial denaturation step at 95°C
for 10 min, and 40°C for 5 min, followed by 40 cycles of
amplification step at 95°C for 10 s, 60°C for 30 s. Gene
expression levels were performed using the Bio-Rad
CFX96 instrument. Relative gene expression rates were
calculated using the 222" method.

Statistical Analysis

In the present study, whether the data were distributed
normally was tested with Shapiro-Wilk test. In comparing
the data with normal distribution between two
independent groups, the independent sample t-test was
used and the non-normal distribution of the data
between two independent groups was evaluated with
the Mann-Whitney U test. Statistical analyses were
performed at GraphPad Prism 8.0 program (GraphPad
Software, Inc., CA, USA) with a significance level of 0.05
and 95% confidence level.

Receiver Operating Characteristic (ROC) curves were
generated to establish Cut-Off values using MedCalc
Version 19.6.4 program. Cut-off values were determined
by Youden J Index, and sensitivity, specificity, positive
predictive value, negative predictive value was
calculated.?>?’
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For FISH analyses, Betalnv method was used and cut-off
values were established by Betalnv function.’® Briefly,
Betalnv is a method that calculates the 95% of upper
confidence limit of binomial distribution. Mean and
standard deviation methods use Gaussian distribution.
However, FISH results are not suitable for this, therefore,
binomial curve must be used. In Betalnv method,
confidence of interval is selected as 95%, p<0.05 is
significant.

Betalnv (“Confidence Interva False positive cell
number +1”; “Examined cell number”).

In_n
’

Results

Cytogenetic Analyses
Karyotypes of the cases were presented in Table 1.

Table 1. CC and FISH analysis results in patients. Cut-off value
was set as 8% for del(5q) and 5% for monosomy 5

Patient Age Sex CC FISH (%)
del(5q) -5

1 61 M 37~45,XY,-Y[9],- 2.9 1.5
18[3][cp11]/46,XY[6]

2 63 F 46,XX[1], nca?[2] np®

3 72 M 46,XY[1], nca[3] 9.1 1.0

69 M 46,XY[2], nca[3] 3.7 1.9
52 M 39~45,X,-Y[4],-6[3],-15[3],- 3.9 34
22[4][cp7]/46,XY[11]

6 64 F 46, XX[12], nca[8] 5.4 4.4

7 47 F 40~51,XX,-8[3],-14[3],-15[5],- 2.8 2.3
17[4],-20[3][cp8]/46,XX[16]

8 78 M 36~45,X,-Y[5],-5[31,-9[3],-10(3],- 2.0 3.0
11(3],-18[3],-20(3],

-22(3][cp11]/46,XY[10]

9 82 F 35~45,XX,-5[3],-19(3],-20[4],- 1.9 1.0
21[3][cp6]/46,XX[6]

10 61 F 27~33 X,+X[2],+1[2],+3[3],+4[2], 3.1 0.9
+7[2],+9[2],+10[3],+13(3],
+14([2],+15[2],+16[4],+19[2],+21
[2][cp4]/42~45,XX,-9[3], -12[3],-
18[3],-21[4][cp8]/46,XX[8]

11 66 F nca[3] np

12 55 F =€ np

13 84 M 27~34,X,+2[2],+6[2],+13[2],+18 3.4 3.8
2],+21[2],+22[2][cp2]/
39~45,XY,-16[4],-
21[3][cp7]/46,XY[16]

14 55 M 28~34,X,+Y[2],+3(2],+5[2],+8[2], 5.6 7.5
+12(2][cp2]/
36~45,XY,-17[3],-
21(3][cp8]/46,XY[11]

15 50 F - 2.9 6.7

16 79 F 46,XX[2] 1.4 5.8

17 64 F - 2.0 2.5

18 65 F - np

19 60 F 37~46,XX,- 7.5 0.5
7(8],del(21)(g22)[3],+mar1[6][cp
10]

20 75 F 46,XX[1] 45 1.4

21 69 F 46,XX,ins(X;?)(p11.2;2?)[31/35~4 1.0 4.4
5,XX,-17[4],-19[3],
22(3][cp7]/46,XX[10]

22 69 F 46,XX[20], nca[7] 3.4 1.9

23 66 F 46,XX[10], nca[8] np

24 63 F - np

CC: Conventional Cytogenetics, FISH: Fluorescence in situ hybridization.
a non-clonal abnormalities, Pnot performed, ‘no quality metaphase to
evaluate
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Despite monosomy 5 was detected in two patients (#8
and #9), del(5q) was not present in any patients.
Monosomy 21 was detected in four patients, also
monosomy 17, 18, 20, 22 and Y were seen in three
patients each. However, numerical chromosomal
changes with gain or loss were detected in almost all
chromosomes. The structural abnormalities were del (21)
(g22), ins (X;?)(p11.2;??) and +mar as well. Normal and
abnormal i.e., numerical, or structural changes were
compiled in Figure 1.

Figure 1. G-banding karyotype results; a. 46,XY (Control #11). b.
46,XX,-7,+#marl (Patient #19). c. 46,XX,ins(X;?)(p11.2;??)
(Patient #21). d. 35,XX,-3,-4,-5,-7,-11,-12,-13,-14,-15,-20,-21
(Patient #9)

FISH Analyses

To confirm and evaluate the significance of the results,
FISH was performed in 20 healthy subjects and the data
were used in Betainv function to calculate the Cut-off
values. Cut-off value was set as 8% for del(5q) and 5% for
monosomy 5. FISH was successfully carried out in 18
patients. However, due to inadequate material, FISH was
not performed in six patients. Consequently, we have
detected a significant deletion signal for del(5qg) in one
patient (#3) and for monosomy 5 in three patients (#14,
#15, and #16). The deletion signals were within normal
range for other patients (Table 1). Normal, del(5q), and
monosomy 5 signals were detected by FISH as were
shown in Figure 2.

Gene Expression Analyses

To investigate gene expression levels of miR-145 and
miR-146a, gRT-PCR was conducted. miR-146a expression
significantly decreased in 23 of 24 patients’ bone marrow
samples (p<0.0001) (decreased by fold change between
0.01-0.80, increased by 1.42-fold in one patient), while
expression of miR-145 increased in 15 (62.5%) patients,
decreased in six (25%), and did not change in three
(12.5%) patients’ bone marrow samples compared to
healthy control’s peripheral blood samples. ROC curve
analysis showed an AUC of 0.942 for miR-146a detailed
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in Table 2, there was no statistically significant value for
miR-145 (p>0.05), compiled in Figure 3.

Figure 2. FISH images; SpectrumGreen probe on 5p15.2 region
(G) and SpectrumOrange probe on 5g33-34 region (as
mentioned red (R)). a. Normal metaphase cell (2G2R). b. Normal

interphase cell (2G2R). c. Monoallelic deletion of chromosome
5q (2G1R). d. Monosomy of chromosome 5 (1G1R).

Table 2. Diagnostic biomarker features of miR-145 and miR-
146a in MDS.

SE PPV NPV

(%) SP (%) (%) %) Accuracy AUC p
miR- 66.6
145 7 65.0 69.6 61.9 0.650 0.623 0.163
miR- 83.3
146a 3 100.0 100.0 84.0 0.909 0.942 <0.001

SE: sensitivity, SP: specificity, PPV: positive predictive value, NPV:
negative predictive value, AUC: area under the ROC curve

miR-146a

100 -J_H 100

miR-145

Sensitivity
Sensitivity

L
0 20 4 & 8 10 0 20 40 60 80 100
100-Specificty 100-Specificity

Figure 3. Diagnostic performance analysis by ROC curves
(Receiver Operating Characteristic) examining AUC (area under
the ROC curve) for miR-145 and miR-146a.

Discussion

MDS are clinically and genetically heterogeneous group
of clonal hematological diseases developing due to
defective progenitor bone marrow cells. Additionally,
recent studies indicated that dysfunctions of
hematopoietic stem cells, dysregulation of inflammatory
and innate immunity, and complex genomic aberrations
are related to MDS. °

Myelodysplasia occurs when somatic mutations originate
from one or more hematopoietic lineages and suppress
the cell differentiation.?%2! Development of the abnormal
stem cell clone, which is genetically unstable because of
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mutations, cause ineffective hematopoiesis with
increased apoptosis. This condition is presented by
cytopenia in the affected hematopoietic lineages, leading
to leukemia in one third of cases.?V??

According to literature, clonal chromosomal
abnormalities have been detected in 30-50% of patients
with MDS. In particular, -5/del (5q), -7/del (7q), +8 and -
Y findings were common in cytogenetic studies in large
cohorts involving MDS cases.’ Isolated del(5q) is
associated with a good prognosis, long overall survival,
and a low risk of leukemic evolution.?* Herein, clonal
cytogenetic abnormality was detected in 43.4% of cases;
among them 16.6% had -21, and 12.5% had -17, -18, -20,
-22, -Y, respectively. Numerical changes were observed
in almost all chromosomes, and -5 was present in two
cases (8.3%). However, clonal structural changes were
rarely detected, i.e. del(21)(g22) and marker
chromosome in one case, ins(X;?)(p11.2;??) in one case,
and recurrent chromosomal gaps and breaks in another
case were detected.

While our data are consistent with the results of previous
reports showing clonal numerical aberrations,
mentioned common chromosomal abnormalities were
inconsistent. However, we also compared our results
with regional studies conducted in Turkey as well. While
Yilmaz et al. could not detect -5/del(5q) using CC, they
were able to show del(5q) in 3 of 26 MDS patients by
FISH.?* In our previous study, we performed a
retrospective CC study including 221 untreated MDS
patients, and we detected cytogenetic abnormalities in
44.8% patients, which were; -Y (7.7%), -18 (7.7%), -
(6.8%), -7 (6.3%), -22 (5.4%), -5 (4.5%), +8 (4.5%), -19
(4.5%), del(5q) (1.3%), del (20q) (0.9%), respectively.?
Our results are coherent with the results of the studies
conducted in similar geographical location and
population.?*?> These results support the study of
Kawankar et al., suggesting that the frequency of
chromosomal aberration may vary according to
geographical and ethnic differences.’

As an additional output of our study, we recommend that
FISH and CC should be combined in MDS and other
genetically heterogeneous diseases. Even though, CC is
still the gold standard in MDS as it provides a complete
picture of the chromosomes, it may be difficult to
perform CC in some cells with poor chromosome
morphology, and in those with low in vitro mitotic activity
such as cancer cells. In addition, cytogenetic analysis
requires at least 20 metaphases for a reliable result.
However, in FISH studies, metaphase is not must and
interphase can be used, instead.?® On the other hand,
using FISH alone allows detection of certain
abnormalities and some genetic changes may be
overlooked. To overcome this problem combining these
methods is useful tool. Furthermore, today, additional
techniques such as flow-cytometry and genomic
sequencing are helping for the precision diagnosis of
MDS.*®

In our study, we did not observe del(5q) in any patients,
but detected -5 in two cases (#8 and #9) by CC. However,
FISH analysis showed that the number of cells with -5
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were lower than the cut-off value in both cases. On the
other hand, by FISH, we observed del(5q) in one (#3) and
-5 in three (#14, #15, and #16) patients and only one of
these cases (#14) had enough metaphases for CC
analysis, while the others had either none or very few
metaphases.

In the literature, one of the most common cytogenetic
alterations is isolated 5q deletion in MDS. Interstitial
deletion of chromosome 5q is defined as related to the
phenotype of MDS such as refractory anemia, variable
neutropenia. The CDR on chromosome 5qg has been
mapped to band q33.1-q35, approximately 1.5
megabases.'? This CDR region contains 40 coding genes
including tumor suppressor gene SPARC and ribosomal
subunit gene RPS14 that are considered to play roles in
the pathogenesis of myeloid malignancies.?’

Also, in this region (5931-35), 13 miRNA clusters have
been mapped, and they have been shown to play an
important role in the development of specific clinical
features of the disease and malignant clone dominance.?®
Among them, miR-145 and miR-146a are seemed to be
particularly important according to many studies.?”?°
Starczynowski et al. have investigated the possible roles
of miRNAs in 5g- syndrome, a subtype of MDS, and they
have found that the loss of miR-145 and miR-146a is
significantly associated with 5g- syndrome. miR-145 and
miR-146a are found abundantly in hematopoietic stem
cells and they have been suggested to be associated with
TIRAP (Toll-Interleukin-1 Receptor Domain-Containing
Adaptor Protein) and TRAF6 (Tumor Necrosis Factor
Receptor-Associated Factor-6), important actors of the
immune pathway.*? Several studies have shown that loss
of miR-146a with 5q deletion increases TRAF6 mRNA
levels and translation, while loss of TIFAB (TRAF-
interacting protein with forkhead-associated domain B)
increases TRAF6 protein stability, thereby overexpressing
and activating TRAF6 in HSCs.3%32 Furthermore, germline
knockout of mouse studies has indicated the loss of miR-
146a resulted in an early onset of the myeloid expansion
in the bone marrow, and seen progression to
lymphomas, bone marrow failure, and myeloid
leukemia.®®

Since noticed that miRNAs displayed high stability in
clinical samples miRNAs have been considered as
potential disease biomarkers.3*> As is known, ROC curve
analysis is used as the most popular graphical tool for
assessing the diagnostic power of a biomarker through
calculating the sensitivity and the specificity.3® To date,
many miRNAs have been determined as disease
biomarker with early disease diagnosis and effective
prognostic monitoring.>” Therefore, we used ROC
analysis to define possible biomarker in MDS, as well.
Previous studies have shown that miR-146a expression
decreases in 25% of MDS patients regardless of
cytogenetic condition.?*3* In our study, the statistically
significant decrease in miR-146a expression in 23 of 24
patients regardless of 5q deletion or monosomy 5. Also,
alteration of miR-146a expression showed significant
biomarker performance in our cohort with an AUC of
0.902, with 83.3% sensitivity. Thus, we recommend that
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patients regardless of cytogenetic findings according to
our study and many literature sources.

These results must be considered in some limitations that
our study cohort is relatively small, and our control group
samples were peripheral leukocyte cause unfortunately
we could not reach bone marrow samples from healthy
individuals.

Conclusions

miR-146a may be considered as a remarkable biomarker
in diagnosis of MDS. Genetic and epigenetic mechanisms
that may alter expression of miR-146a and their effect on
molecular signal pathway(s) should be examined in detail
to identify new treatment targets. Large-scale further
research in larger cohorts will be efficient in
understanding the etiopathogenesis of the MDS and
evaluating possible treatment options.
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ABSTRACT

Objective: Hemiplegic patients experience loss of sensation and
balance. In some patients, sensory and balance rehabilitation may
vary depending on the treatment content they receive. It is a fact
that the anatomical neuronal regions affected in such patients
may cause different damages for each person with interneuronal
relationships. In this study, we aimed to investigate the effects of
proprioception and other sensory parameters and balance levels
of hemiplegic patients who have completed treatment and are
able to walk independently due to anatomically affected
Fasciculus gracilis (FG) and Fasciculus cuneatus (FC).

Methods: A total of 24 patients were included (12 female and 12
male) who were diagnosed and treated with hemiplegia in this
study. Participants consisted of 12 dominant and 12 non-
dominant hemiplegic patients. Extremity length-circumference
measurements, evaluation of vibration, two-point discrimination,
balance and proprioception (Technobody prokin 252) senses of
participants were evaluated.

Results: In the examination between balance and sensory
parameters; a moderate positive correlation was found between
proprioception-bipedal balance. In addition, a strong correlation
was found between proprioception-left hemiplegia left leg
balance (p<0.05).

Conclusion: In this study, we concluded that the effect rate of FC
and FG will affect the sense of proprioception and that this sense
is related to balance, which is one of the main parameters of
mobilization, so that the general body balance and sensory
integrity should be associated in the recovery process.
Keywords: Hemiplegia, proprioception, balance, sense

oz

Amag: Hemiplejik hastalarda duyu ve denge kayiplari meydana
gelmektedir. Bazi hastalarda etkilenime bagli olarak, gordukleri
tedavi icerigine goére duyu ve denge rehabilitasyonlari
degisebilmektedir. Bu tlr hastalarda etkilenen anatomik néronal
bolgelerin internéronal iliskilerle beraber her kisi igin farkli
hasarlar dogurabilecegi bir gergektir. Bu calismamizda tedavisini
tamamlamis ve bagimsiz yiriyebilen hemiplejik hastalarin
anatomik olarak Fasciculus gracilis (FG) ve Fasciculus cuneatus’un
(FC) etkilenmesine bagh olarak 0zellikle propriyosepsiyon
duyularinin etkilenme oranini, diger duyu parametreleri ve denge
dazeyleri ile iliskisini aragtirmak amaglanmistir.

Yoéntem: Calismaya hemipleji tanisi konulmus ve tedavi gormus
12’si kadin ve 12 erkek olmak Uzere toplam 24 hasta dahil
edilmistir. Katilimcilar 12’si dominant ve 12’si non-dominant
hemiplejik hastalardan olusmaktadir. Katilimcilarin; ekstremite
uzunluk-gevre 6lgtimleri, vibrasyon duyusunun degerlendirilmesi,
iki nokta diskriminasyonun degerlendirilmesi, denge duyusu ve
propriyosepsiyon duyusunun degerlendirilmesi (Technobody
prokin 252) yapilmistir.

Bulgular: Denge ile duyu parametreleri arasinda yapilan
incelemede; propriyosepsiyon ile iki bacak denge arasinda pozitif
yonli orta dereceli iliski ve propriyosepsiyon ile sol hemipleji sol
bacak dengesi arasinda guglii iliski saptanmistir (p<0,05).

Sonug: Calismamizda elde ettigimiz sonuglara gére FC ve FG’nin
etkilenme orani propriyosepsiyon duyusunu etkileyeceginden ve
bu duyunun da mobilizasyonun temel parametrelerinden denge
ile bir iliskisi oldugundan bu tlr hastalarda iyilesme sirecinde
genel vicut dengesiyle duysal batunlGgin iliskilendirilmesi
gerektigi kanaatine varilmigtir.

Anahtar Kelimeler: Hemipleji, propriyosepsiyon, denge, duyu
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Introduction

Balance impairment, which is one of the important
problems of patients after stroke, is due to decreased
muscle strength and decreased sensory information from
the affected extremity.! Peripheral sensory receptors,
proprioceptive joint receptors, muscle stretch receptors
and vibratory receptors; provides information on gravity,
surface, position, movement of joints and muscles.?
However, various sensory disorders are also seen as a
common symptom.3

Balance problems due to developing hemiplegia is a
problem frequently experienced by patients. Balance is a
mechanism that provides our orientation in three-
dimensional space and accordingly adjusts our body
posture to prevent falling. The basis of the balance
system is the perception of the place and position we
occupy in space.? This perception that maintains balance
is provided by the evaluation of impulses from three
sources in our brain. The somatosensory/proprioceptive,
visual and vestibular systems process in harmony to
control the balance.? As a natural consequence, balance
is impaired in hemiplegic and hemiparetic patients.
Increased postural sway, greater load on the nonparetic
extremity, decreased muscle strength and decreased
sensory information from the affected lower extremity
lead to impaired balance.®

In chronic hemiplegic patients, loss or decrease in the
sense of proprioception can be observed along with the
loss of other senses. Proprioception is a sense of bodily
movement position that includes a sense of position
(joint position sense) and a sense of movement
(kinesthesia). Increased proprioceptive information
reaches the central nervous system via afferent pathway
which contributes to movement and postural control.*
Proprioception senses can be evaluated as a subgroup of
somatosensory senses such as pain, temperature and
touch.® It is impaired in the majority of patients after
stroke. Because proprioception is critical to movement
control and functioning, it is important to understand the
role of proprioception in recovery after stroke.”
Two-point discrimination (2PD), a sense suggesting
tactile acuity, is a function of touch involving peripheral
and cortical mechanisms. Two-point discrimination, a
sense suggesting tactile acuity, is a function of touch
involving peripheral and cortical mechanisms. The TPD
test evaluates the ability to distinguish between two light
touch stimuli applied to the skin at the same time with
equal pressure.? Tactile acuity is dependent not only on
peripheral mechanisms but also on primary
somatosensory cortex cells. Changed response profiles in
primary somatosensory cortex neurons are expressed as
"cortical reorganization".” Therefore, 2PD is used to
evaluate not only cutaneous innervation but also central
somatosensory function. It is an indicator that provides
information in the evaluation of the status and treatment
processes of hemiplegic patients.?

According to the severity of the disease in hemiplegia
patients, the proprioception and balance sense loss
carried by fasciculus cuneatus and gracilis can be seen in
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different intensities.® In the treatment process, apart
from the treatments for the muscles, bones and joints;
especially the sensory and balance rehabilitation
parameters may change.* The aim of this study was to
investigate the relationship between the sense of
proprioception, the sensory parameters and the acquired
balance values of the rehabilitation patients with
hemiplegia.

Methods

This study was approved by Ethical Committee of Non-
Invasive Clinical Research at Kocaeli University (2018/23).
A total of 24 patients, 12 female (age: 32.75+£13.89) and
12 male (age: 49.08+13.07) were included in the study,
diagnosed and treated for hemiplegia. The volunteers
participating in the study consisted of 12 dominant and
12 non-dominant hemiplegic patients. Patients who
could not walk independently were not included in the
study. The patients who participated in the study were
diagnosed, treated and controlled in the physical therapy
clinic. All measurements were made separately for the
affected and the intact side.

Evaluation of Vibration Sense

Vibration sense are felt when a vibrating diapason is
touched to the skin or when a faradic current is applied.®
For the patients to learn the vibration, a diapason was
first touched on their clavicles. Afterwards; vibration was
applied to the hand phalanx, patella, tibia and ankle with
a 256 Hz diapason and it was asked whether it could
detect it. As soon as the diapason was touched to the
determined areas and the vibration stopped, the
measurement was made with a stopwatch in seconds.

Evaluation of Two-Point Discrimination

The two-point discrimination (2PD) test is a quantitative
test for evaluating tactile acuity. It is widely used in the
clinic to assess the severity of peripheral nerve injuries
and to monitor patients' recovery and response to
treatment.® In our study, measurements were made for
all extremity regions and a criminator was used for two-
point discrimination. After the necessary information
about the evaluation was given to the patients, the
measurement was first shown and taught in the patient's
hand with the eyes open. The patient was evaluated in a
sitting position with eyes closed. The application was
performed on fingertip, back of finger, palm, back of
hand, femoral area, leg area and back of foot, and the
patient was told to distinguish between odd and even
pairs. Double trials were performed and after each study,
it was waited for 4-5 seconds for optimization.

Evaluation of the Proprioception

Computer aided Tecnobody Prokin 252 (TecnoBody,
Bergamo, ltalia) device was used for the evaluation of
proprioceptive sense. The "Proprioceptive Assessment"
testincluded in the device software was used to measure
dynamic balance performance values. The level of the
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device has been adjusted to 5 difficulty levels for testing.
The patients were asked to take 2 full turns between 15-
30 seconds of the figures appearing on the screen of the
device. A short trial was conducted before the test. The
proprioception sense test was performed in the bipedal
stance. In order for the patients to take the optimum
position, the distance of the feet was determined based
on the lines on the x and y axis on the platform and the
feet were fixed by the tester. The resulting value, it shows
the rate at which the patient exceeds the limits of the
path to be followed.

Evaluation of Balance

In order to measure the static balance performance, the
“Stabilometry—Kinesis Graph” test on the Tecnobody
Prokin 252 (TecnoBody) device was applied to the
patients. Static balance test was performed on the
dominant leg and the non-dominant leg, respectively, in
the fixed plane. The feet of the patients were fixed to the
center of the platform by the tester with reference to the
lines on the x and y axis on the platform. The static
balance score of each patient was obtained from the data
by adding the forward-backward standard deviation and
right-left standard deviation.

Statistical analysis

In the statistical evaluation of our results, Kolmogorov-
Smirnov analysis was performed for the normal
distribution test. Independent T-Test was applied for
those with normal distribution. Mann-Whitney U statistic
method was used for values that did not fit the normal
distribution. Pearson correlation test was applied
between the variables. Statistical analysis SPSS 22.0 (IBM,
Package program) was used.

Results
Participants; 12 female and 12 male, 12 right hemiplegia
12 left hemiplegia and 24 have right dominant

extremities (Table 1).

Table 1. Demographic information of the patients

N=24 N

Gender Female 12
Male 12

Affected Side Right 12
Left 12

Dominant Side Right 24

The mean height of the patients participating in the study
is 173.454£8.47 cm, their mean weight is 82.88+16.33 kg,
the mean of the shoulder circumference is 117.15+11.57
cm, the mean of the arm circumference is 29.98+3.89 cm,
mean forearm circumference measurement s
27.00%2.76 cm, mean chest circumference measurement
is 100.71£11.24 cm, average abdominal circumference
measurement is 96.13315.58 cm, mean hip
circumference measurement is 105.04+12.19 cm, mean
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calf circumference 37.69+3.58 cm, mean arm length
measurement 34.58+2.47, mean forearm length
measurement 29.19+2.63 c¢m, hand length mean
18.42+1, 44 cm, thigh length measurement 43.10+4.46
cm, leg length measurement 43.50+3.36 cm, foot length
measurement averages 25.98+3.89 cm (Table 2).

Table 2. Anthropometric measurements of the patients

N=24 *"WASD
Height (cm) 173.45+8.47
Weight (kg) 82.88+16.33
Circumference (cm) Shoulder 117.15+11.57
Arm 29.98+3.89
Forearm 27.00£2.76
Thorax 100.71+11.24
Abdomen 96.13+15.58
Hip 105.04+12.19
Calf 37.69+3.58
Length (cm) Arm 34.58+2.47
Forearm 29.19+2.63
Hand 18.42+1.44
Thigh 43.10+4.46
Leg 43.5043.36
Foot 25.98+3.89

*WA: Weighted average, SD: Standard deviation

Sensory evaluations of the patients (Table 3)
participating in the study; fingertip 2PD mean 2.17+0.96
mm, dorsum of finger 2PD mean 4.46+1.56 mm, palm
2PD mean 8.25+3.02 mm, dorsum of hand 2PD mean
20.63+5.68 mm, femoral area 2PD mean 40.83+2.41 mm,
leg 2PD mean 40.42+1.41 mm, dorsum of foot 2PD mean
50.00+2.95 mm, hand phalanx diapason mean 9.37+4.51
sec, patella diapason mean 3.4614.84 sec, tibia diapason
mean 4.0814.37 sec, ankle diapason mean 4.49+4.30 sec.
The mean proprioception score was found to be
9.18+4.00.

Table 3. Sensory evaluation of patients

N=24 *"WASD
Two-Point Fingertip 2.17+0.96
Discrimination (cm) Dorsum of finger 4.46+1.56
Palm 8.25+3.02
Dorsum of hand 20.6345.38
Thigh 40.83+2.41
Leg 40.42+1.41
Dorsum of foot 50.00£2.95
Diapason (sec) Hand Phalanx 9.374+4.51
Patella 3.46+4.84
Tibia 4.08+4.37
Ankle 4.49%4.30
Proprioception (Score) 9.18+4.00

*WA: Weighted average, SD: Standard deviation
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In the examination between balance and other sensory
parameters, a moderate positive correlation was found
between proprioception and balance between two legs
(r=0.678; p<0.001) and a strong correlation between
proprioception and left hemiplegia left leg balance
(r=0.718; p=0.009), (Table 5). Also, no correlation was

found between right leg balance and proprioception
values of right hemiplegic patients (p>0.05) (Table 4).

Bilateral balance,

hemiplegic

side balance

and

proprioception parameters were not associated with
other parameters (p>0.05), (Table 5).

Table 4. Statistical relationship between sensory parameters and balance

Sensory Parameters Bipedal Balance Right Hemiplegia Left Hemiplegia
Right Leg Balance Left Leg Balance
r value p value r value p value r value p value
2PD Fingertip 0.070 0.745 0.332 0.292 0.79 0.807
2PD Dorsum of finger -0.072 0.739 0.473 0.121 -0.278 0.382
2PD Palm -0.224 0.292 0.284 0.371 -0.388 0.212
2PD Dorsum of hand 0.181 0.398 0.332 0.292 -0.017 0.959
2PD Thigh 0.198 0.355 0.000 1 -0.005 0.987
2PD Leg 0.065 0.761 0.000 1 -0.065 0.840
2PD Foot 0.292 0.166 0.000 1 0.238 0.456
Proprioception 0.678 <0.001 0.496 0.101 0.718 0.009
Diapason Hand Phalanx -0.128 0.551 -0.313 0.323 -0.180 0.576
Diapason Patella 0.199 0.352 0.455 0.137 0.055 0.865
Diapason Tibia 0.380 0.067 0.002 0.996 0.237 0.459
Diapason Ankle 0.347 0.097 0.004 0.991 0.244 0.444
*2PD: Two-point discrimination
Table 5. Correlation analysis
Bipedal Balance Hemiplegic Side Balance Proprioception
r value p value r value p value r value p value
Diapason Hand Phalanx -0.128 0.551 -0.175 0.414 -0.007 0.976
Patella 0.199 0.352 0.149 0.488 0.287 0.175
Tibia 0.380 0.067 0.097 0.653 0.329 0.117
Ankle 0.347 0.097 0.037 0.865 0.309 0.142
*2PD Fingertip 0.070 0.745 0.300 0.155 0.058 0.788
Dorsum of finger -0.072 0.739 0.212 0.321 -0.033 0.880
Palm -0.224 0.292 0.029 0.865 -0.038 0.860
Dorsum of hand 0.181 0.398 0.318 0.130 0.214 0.316
Thigh 0.198 0.355 0.087 0.685 -0.036 0.869
Leg 0.065 0.761 -0.011 0.959 0.022 0.920
Dorsum of foot 0.292 0.166 0.169 0.430 0.146 0.496
Age 0.100 0.643 0.286 0.176 0.224 0.292
Height 0.114 0.595 -0.033 0.877 0.122 0.571
Weight 0.195 0.362 0.124 0.565 0.282 0.182
Gender -0.229 0.281 -0.226 0.289 -0.223 0.295

*2PD: Two-point discrimination
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Discussion

Typically, clinical conditions that affect motor and
sensory aspects of one half of the body may occur in the
form of hemiplegia after stroke. The frequency of
hemiplegia is quite high in the list of chronic diseases
seen in the World.* The clinical conditions caused by
stroke can radically change the life standards of
hemiplegic patients. The negativities that occur after
hemiplegia such as inability to walk, can be seen as lack
of mobilization, loss of sensation and loss of muscle
strength.®

There are two separate sensory pathways that inform to
the brain about muscle movement, joint position, and
objects we come into contact with. Both of these
pathways start with receptors and carry information to
the central nervous system about muscle tension, joint
position-movements, skin vibration, tactile and pressure
senses.? These receptors include muscle spindles, golgi
tendon organs, pacinian corpuscles, meissner corpuscles
and other encapsulated receptors found in muscle,
tendons, ligaments, skin, and joints. Information on static
position comes primarily from muscle spindle afferents,
whereas kinesthetic sensation is transmitted from both
joint afferent and muscle spindles.” Pacinian corpuscles
perceive vibration and meissner corpuscles superficial
touch sensation. Most proprioceptive receptors are
innervated by large diameter myelinated fibers. The cell
bodies of these peripheral nerve fibers are in the dorsal
root ganglion and the central parts also enter in the
medial part of the dorsal root region.°

Proprioception is impaired in a large percentage of
individuals after stroke.? It has been reported that the
prevalence of proprioceptive disorders ranges from 30%
to 48% in individuals with upper extremity affected after
stroke.’! Because a healthy proprioception sense is
critical to movement control and functioning, it is
important to understand the role of it in recovery after
stroke.? Proprioception is the perception of position,
movement and force created by the body. Position
perception indicates awareness of the relative position of
body parts in space. Loss of this sense is associated with
poor clinical outcomes.'! It is stated that the functional
recovery of the affected upper extremity after stroke is
significantly negatively correlated with the level of
proprioception sensory impairment and positively
correlated with the initial motor ability and mental
state.'? In another study, the close relationship between
motor skills and functional abilities to the sense of
proprioception in patients with chronic hemiplegia was
emphasized.”

A study of individuals with chronic paralysis looked at
whether the dominant or non-dominant side of limb
sensory dysfunction was affected. It has been stated that
functional disorders are not limited to the affected side
only. It has been reported that the unaffected sides of
chronic hemiplegia patients also have impairments in
proprioception and motor functions compared to the
healthy control group.'® Within this scope; we aimed to
investigate the relationship between the sense of
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proprioception carried by FG and FC with balance and
other sensory parameters. In this context, we
investigated the balance and sensory parameters of
hemiplegic patients and their relations with the
dominant side in our study. We determined that there is
a statistically positive correlation between
proprioception and bipedal balance. Moreover; We
determined a positive correlation between left leg
balance sense and proprioception sense in patients with
left hemiplegia. It is stated that the loss of proprioceptive
afferents can affect the control of muscle tone and impair
postural reflexes.! Considering the importance of
proprioception for motor control*, it is also emphasized
that treatments aimed at restoring motor function after
stroke should focus on training the proprioceptive
sense.>* In our study, the statistical relationship
between proprioception and balance sense was
revealed, and no statistical relationship was found
between the dominant and non-dominant sides.

Kinesthetic illusions can occur due to our senses of sight,
touch, pressure, temperature, two-point discrimination
and vibration especially in healthy people.® Vibration
sense is also used as a quantitative assessment test in
patients with post-stroke hemiplegia. Sensory receptors
(mostly Pacinian and Meissner bodies) convert the
vibration into a neural signal. Demyelinating diseases can
prolong the nerve refractory period and impair the ability
to encode higher frequencies. Therefore, testing
vibration sense is a very sensitive parameter of
polyneuropathy.” It is known that ‘focal muscle vibration'
applications in hemiplegic patients increase the
excitability of the primary motor cortex and are applied
in the treatment of spasticity.’> Another important
problem of hemiplegic patients is loss of
somatosensation, which is stated as a factor that
complicates the balance adjustment of stroke patients.*
Approximately 65% of patients with hemiplegia have
decreased tactile and tactile senses. Moreover; pain,
temperature and sense of touch are also reduced.*® The
senses are vital and play an important role in performing
functional movements. Recovering motor control is a
compound and complex process. For this purpose,
vibration sense is used as one of the rehabilitation
methods.? It is stated that segmental muscle vibration
facilitates the generation of impulses carried by la nerve
fibers as a result of facilitating muscle spindle
stimulation. The applied vibration therapy can alter the
activation of the corticospinal pathway by facilitating la
sensory inputs, managing intracortical inhibition and
activating sensory inputs to the primary motor cortex.*®
In another study, transcranial magnetic stimulation was
used after low amplitude vibration was applied to the
flexor carpi radialis muscle and intrinsic hand muscles. It
was shown that the excitability of the primary motor
cortex was increased.®® In this regard; in the examination
made between balance and other senses, a statistically
positive correlation was found between proprioception
and balance levels (both legs balance, left leg balance) in
our study. Nevertheless, no statistically significant
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relationship was found between balance, vibration and
2PD senses.

Proprioception training is applied to make the sensory
pathways work more actively in stroke patients.
Methods such as video proprioception exercises and gait
performance exercises are used especially on chronic
stroke patients in the literature.®” The positive
correlation relationship between proprioception and
balance, which is one of the results of our study, also
supports this approach. It can be thought that any
rehabilitation method for the development of
proprioception sense may affect balance and mobility
with interneural connections.

In addition to the known relationship between muscle
weakness® and balance disorder in the post-hemiplegia
period, proprioception sensory dysfunction significantly
affects balance in patients with stroke.'* According to the
results we obtained; a positive and significant correlation
was found between the bipedal balance parameters and
the proprioception, which is one of the sensory
parameters (p<0.05). No statistically significant
correlation was found between the bipedal balance
parameters and other sensory parameters (p>0.05). A
positive and significant correlation was found between
left hemiplegia-left leg balance and proprioception, one
of the sensory parameters (p<0.05). No statistically
significant correlation was found between left
hemiplegia-left leg balance, right hemiplegia-right leg
balance parameters and other sensory parameters
(p>0.05).

Significant positive correlation between proprioception
and balance sense parameters, it has led to the opinion
that may have an effect on the balance. Since
proprioception has a relationship with balance, which is
one of the basic parameters of mobilization, it was
concluded that the general body balance and sensory
integrity should be associated with the recovery process
in hemiplegic patients. In this context, it should be
considered that these parameters can also be measured
and affect the balance in the applications of exercise and
rehabilitation programs for balance especially in patients
with hemiplegia. In addition; patients' feeling better
physically, emotionally and psychologically will help
increase their daily living activities and increase the
patient's quality of life.
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Olgu Sunumu | Case Report

GORME BULANIKLIGI iLE GELEN VE FEOKROMASITOMA TANISI KONAN 12
YASINDAKI KIZ COCUGUNDA ANESTEZi YONETiMI

ANESTHESIA MANAGEMENT IN A 12-YEAR-OLD GIRL WITH BLURRED VISION AND

DIAGNOSED WITH PHEOCHROMOCYTOMA

@Mustafa Kemal Yildirm?*, @Fadimana Koyuncu?

ISijleyman Demirel Universitesi, Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Isparta, Tiirkiye.

0oz

Feokromasitoma  sempatik  sinir  sisteminin  kromaffin
hiicrelerinden gelisen nadir gorilen bir timoérdir. Hastamiz gorme
bulanikhgi sikayeti ile acil servisimize basvurdu. Yapilan fizik
muayenesinde, kilosu 40 kg, ates 36,4, nabiz 140/dk, solunum
sayisi 24 /dk, tansiyon arteryel 210/160 mmHg 6lgtldi. Acil olarak
Kranial MR gorlntilemesi yapildi. Gorlintilemede patoloji
izlenmedi. Yapilan fundoskopik g6z muayenesinde ise bilateral
optik disk 6demi ve optik disk etrafinda hemorajiizlendi. ileri tetkik
amagli ¢ocuk yogun bakim (initesine yatirildi. Yapilan Renal
doppler ultrasonografisinde; renal arter olgciimleri ve akimlari
normal, sol sirrenal lojda 30x26 mm boyutunda dizgln sinirli
hipovaskiiler bobrek parankimi ile izoekoik heterojen i¢ yapida
nodiiler lezyon saptandi. Kitlenin manyetik rezonans gériintiileme
ve laboratuvar tetkikleriyle desteklenmesi ile feokromasitoma
tanisi kondu. Gorme bulanikligl ile acil servise basvuran ve
feokromasitoma tanisi konan 12 yasindaki bu nadir pediatrik
hastada preoperatif hazirlik, intraopraoperatif anestezi takip ve
yonetimimizi tartistik.

Anahtar Kelimeler: Feokromasitoma, anestezi, pediatri

ABSTRACT

Pheochromocytoma is a rare tumor arising from chromaffin cells
of the sympathetic nervous system. Our patient applied to our
emergency department with the complaint of blurred vision. In her
physical examination, weight 40 kg, fever 36.4, her pulse 140 /
min, her respiratory rate 24 /min, her blood pressure was 210/160
mmHg. Cranial MRI was performed urgently. No pathology was
observed in imaging. On the fundoscopic eye examination,
bilateral optic disc edema and hemorrhage around the optic disc
were observed. Our patient was admitted to the pediatric
intensive care unit for further examination. In the renal doppler
ultrasonography; renal artery measurements and flows are
normal, 30x26 mm in size, well-circumscribed hypovascular kidney
parenchyma and isoechoic heterogeneous internal nodular lesion
were detected in the left adrenal tract. The diagnosis of
pheochromocytoma was made by supporting the mass with
magnetic resonance imaging and laboratory tests. We discussed
preoperative preparation, intraopraoperative anesthesia follow-
up and management in this rare 12-year-old pediatric patient who
presented to the emergency department with blurred vision and
was diagnosed with pheochromocytoma.

Keywords: Pheochromocytoma, anesthesia, pediatrics
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Giris

Pediatrik poplilasyonda seconder hipertansiyonun nadir
bir sebebi olan feokromasitoma, sempatik gangliyon veya
adrenal medulladaki kromafin hiicrelerinden kéken alan
ve katekolamin (reten timérlerdendir.! Sempatik
gangliyonlarin bulundugu herhangi bir viicut bélgesinden
(bas, boyun, toraks, abdomen) koken alabilmekle birlikte
en sik adrenal bezde (%80-85) gorulmektedir. %70 tek
tarafli yerlesim Ozelligi gostermektedir ve ¢ogu vaka

sporadiktir.  Sendromik hastaliklarla  birlikte de
gorulebilmektedir. Tip 2a ve 2b multipl endokrin
neoplazide gorilme olasiligi  yaklasik  %50’dir.%3

Feokromasitomalar ¢ogunlukla iyi huyludur ve cerrahi
rezeksiyon kuratif tedavi saglar. Ancak, timorin cerrahi
manipulasyonu, katekolaminlerin ¢ok fazla salinimina
(katekolamin firtinasi) ve hipertansif kriz, kardiyak
aritmiler, miyokardiyal iskemi, pulmoner 6dem, inme gibi
mortal durumlarla sonuglanabilir. Tumérin cerrahi
rezeksiyonu sonrasi olusan katekolamin yoklugu ise ani
hemodinamik degisikliklere sebep olabilir.> Bu vaka
sunumunda gérme bulanikligi ile gz polikligine basvuran
ve feokromasitoma tanisi konan 12 yasindaki pediatrik
hastada preoperatif hazirlik, intraopraoperatif anestezi
takip ve yonetimimizi tartistik.

Olgu Sunumu

12 yas 6 aylik, bilinen pulmoner stenoz tanisi olan kiz
¢ocugu bulanik gorme sikayeti ile g6z hastaliklar

poliklinigine basvurmus. inflamatuar hastalik
disinulerek  pediatri  poliklinigine  yonlendirilmis.
Pediatrik  kardiyoloji  polikliniginde  yapilan fizik

muayenesinde, kilosu 40 kg, ates 36,4, nabiz 140 /dk,
solunum sayisi 24 /dk ve tansiyon arteryel 210/160
mmHg Ol¢lilmesi ile acil olarak Kranial MR gorintilemesi
yapildi. Goriintiilemede patoloji izlenmedi. Fundoskopik
g6z muayenesinde bilateral optik disk 6demi ve optik disk
etrafinda hemoraji izlendi. Laboratuvar tetkikleri: WBC:
8,5, HB: 15, HCT: 43, PLT: 429, BUN: 11 mg/dI|, CR: 0,4
mg/dl, AST: 28 U/L, ALT: 32 U/L, Na: 137 mMol/L, K: 3,7
mMol/L, Cl: 101 mMol/L, ASO: 441U/I, CRP: 1,62 mg/I,
idrarda Metanefrin: 196 ug/24sa, idrarda Normetanefrin:
156 ug/24sa, Idrarda vanilmandelik asit 17,5 mg/24sa idi.
ileri tetkik amach cocuk yogun bakim Unitesine yatirildi.
Yapilan EKO’da, iki boyutlu sekundum ASD, hafif
pulmoner stenoz, 1. derece trikisbit yetmezlik, 1. derece
mitral yetmezlik izlendi. Renal doppler USG’de renal arter
Olgimleri ve akimlari normal, sol siirrenal lojda 30x26
mm boyutunda dizglin sinirh  hipovaskiler boébrek
parankimi ile izoekoik heterojen i¢ yapida nodiiler lezyon
olarak yorumlandi. EEG c¢ekimi normal olarak
degerlendirilmis. MR goriintiilemesi; sol sirrenal bez
lojunda 28x26 mm boyutlu dizgin sinirh kitle olarak
yorumlandi. Cocuk cerrahisine konsiilte edilen hastaya
alfa bloker tedavisi baslanarak laparotomi ile kitle
eksizyonu planlandi. Tedavisi Doxazosin 1x2 mg,
Amlodipin 2x5mg, 2000cc/m2/gr % izomiksli mai, KCL
infuzyonu (1mcg/kg/gr), gunlik 6 gr tuzlu diyet olarak
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baslandi. Doxazosin tedavisinden sonra refleks tasikardi
gelisen hastanin tedavisine Dideral 2x20 mg eklendi.
Hastanin paraganglioma, metastatik timor agisindan
cekilen toraks MR ve galyum-68 dotatate pet/ct istemi
“sol sirrenal bez lateral krus lokalizasyonunda yaklasik
29x28 mm boyutunda artmis ga-68 dotatate tutulumu
izlenen kitlesel lezyon, feokromasitoma” seklinde
yorumlandi. Hasta preoperatif degerlendirme agisindan
tarafimiza danigildi. Anestezi poliklinig§inde genel durum
orta, GKS E4V5M®6, oryante-koopere, tansiyon arteryel
sol kol 6lgiminde 151/100 mmHg, nabiz: 115 /dk, SPO2:
95 olarak olglldi. Laboratuvar: WBC: 6.000, Hb: 12,9,
Htc: 37,4, Plt: 481, Glukoz: 115 mg/dl, Na: 137 mMol/L,
K: 3,6 mMol/L, Ca: 9,3 mMol/L, AST: 15 U/L, ALT: 21 U/L,
Cr: 0,34, PT: 12,8 sn, aPTT: 26,3 sn, INR: 1,09, EKG: Sinis
ritminde, tasikardik, PAAG: Normal olarak
degerlendirildi. Yapilan EKO degerlendirmesinde “12
mm’lik sekundum ASD, hafif pulmoner stenoz, pulmoner
arter Uzerinde 24 mmHg akim gradyenti izlendi” seklinde
idi. Pediatrik endokrin servisinde 2000 cc/glin sivi
idamesi, beslenmesine 6 gr/gin tuz eklenerek, medikal
tansiyon ve nabiz regiilasyonu saglanmasi ile takip edildi.
Hastanin tansiyon takipleri sistolik kan basinci 130-140
mmHg, diyastolik kan basinci 70-90 mmHg, nabiz takipleri
95-105 arasinda operasyon planlandi. intraoperatif
hipertansif kriz gelisme durumunda uygulanmak Uzere
“fentolamin 10mg/ml 5 ampil” preparati temin edildi.
Hipertansif kriz durumunda 2-5 mg iv bolusu takiben %5
Dekstroz ile 1-4 mcg/kg/dk surekli inflizyon sekinde
infizyonu planlandi. Operasyon odasinda hastanin
tansiyonu 149/84 mmHg, nabiz: 116/dk SPO2: 98, ates:
36,7 idi. Premedikasyon olarak dormicum 2 mg iv
uygulandi. Anestezi indiiksiyonu iv olarak lidokain %2 1
mg/kg, pentotal sodyum 6 mg/kg, rokiironyum bromir
0,6 mg/kg ve fentanil 3 pg/kg seklinde uygulandi. 1.
uygulamada endotrakeal tlp vyerlestirildi. Volim
kontrolli mekanik ventilasyon destegi TV: 6-8 It/kg,
solunum sayisi 18 /dk, FiO2: %40, Akis 4 It/dk, I/E: 1:2
seklinde ayarlandi. Anestezi idamesi sevofluran %2 ve O»-
hava karisimi ile saglandi. Gerekirse bolus doz
rokiironyum bromir kullanildi. Hastaya sol radial arter
kanilizasyonu uygulandi ve monitorize edildi. Santral
katater uygulamasi oncesi 0,5 mcg/kg remifentanil
yapildi. USG esliginde sag juguler santral venoz katater
yerlestirildi. Giris CVP degeri 1 mmHg olarak olguldi.
idrar sondasi ve nazogastrik sonda yerlestirildi.
Operasyon boyunca dizenli olarak hastanin atesleri
Olglldi ve kaydedildi. Cerrahi baslamadan énce 1 dakika
sure ile esmolol 500 mcg/kg/dk yiukleme dozu ardindan
50 mcg/kg/dk dozunda sirekli inflizyona gecildi. Kitle
rezeksiyonuna kadar dengeli sivi verildi. Kan gazi takibi ile
metabolik ve solunum degerleri takip edildi (Tablo 1).
Hastanin sivi  takibi 10mg/kg/saat olacak sekilde
planlandi. Cerrahi insizyon 6ncesi hastaya 0,5 mcg/kg
remifentanil dozu yapildi. Operasyon sirasinda cerrahi
ekibin kitle rezeksiyonu Oncesi bilgilendirme yapmasi
Gzerine esmolol inflizyonu durduruldu. Sivilar %0,9 NacCl
ile degistirildi. Yaklasik 3 saat stiren operasyonda 70 ml’ye
yakin kanama oldu, kan replasmani yapilmadi. idrar cikisi
100 cc/sa idi. Hastaya toplam 1500 ml sivi verildi ve
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toplam idrar c¢ikisi 300 ml oldu. Kan gazi takiplerinde
potasyum degerinde dislise bagh olarak 5 mEq potasyum
replasmani yapildi. intraoperatif ~ hemodinamik
parametreler Sekil 1'de gosterilmistir. Operasyon
sonunda kan sekeri 74 mg/dl gelen hastaya %5 dextroz
replasmani yapildi. Operasyon bitiminde 1,25 mg/kg
sugammadeks vyapilarak hasta ekstibe edildi ve
uyandirildi. Hastaya peroperatif analjezi olarak 10mg/kg
parasetamol ve 1 mg/kg tramadol uygulandi.

Tablo 1. Peroperatif Kan Gazi Degerleri

Postoperatif yakin takip amagli pediatri yogun bakim
linitesine transferi gerceklestirildi. ilk 48 saati yogun
bakimda takip edilen hastanin  hemodinamik
paremetreleri  normal  seyretti.  Herhangi  bir
antihipertansif ihtiyaci olmadi. Patolojik inceleme sonucu
sirrenal bez, feokromasitoma olarak geldi. Pediatrik
endokrinoloji servis takiplerinde de klinik ve laboratuvar
sonuglari normal olan hasta, operasyon sonrasi 10. glinde
taburcu edildi.

Cerrahi insizyon 6ncesi 1. saat 2. saat 3. saat Ekstiibasyon sonrasi

Ph 7,52 7,5 7,41 7,42 7,43
HCO3 (mmol/ml) 27 24 22 22 22

SPO2 (%) 98 98 98 98 97

CO2 (mmHg) 33 31 35 35 33

PO2(mmHg) 195 158 149 158 101
GLu (mg/dl) 97 128 105 74 107
Na (mmol/I1) 136 136 137 137 138
K (mmol/l) 3,17 2,7 3,08 3,19 2,9
Ca (mmol/l) 1,07 1,05 1,03 0,9 0,8

Peroperatif Vital Bulgular

Sistolik KB

& & F &
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Sekil 1. Peroperatif hemodinamik parametreler

Tartisma

Feokromasitoma ¢ocuklarda nadir gorilen bir timorddr.
Tim vakalarin sadece %5’ini olusturur. Klasik semptomlar
basagrisi, terleme ve tasikardidir. Vakalarin hemen
hemen hepsinde hipertansiyon vardir. Cocuklarda klinik
semptomlar atipik olabilir. Atipik semptomlar genellikle
solukluk, gérsel bulaniklik, kilo kaybi ve hiperglisemidir.*

Bizim olgumuzda hastaneye gelme sebebi gorme
bulanikhgiydi.

Literatirde gorme bulanikligi sikayeti ile gelen
feokromasitoma c¢ocuk vakasi rapor edilmemistir.

Feokromasitoma tanisi genellikle klinik siphe ve
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laboratuvar testleri ile konur. 24 saatlik idrarda
katekolamin ve metabolitleri olan; metanefrin,
normetanefrin, vanilmandelik asit duzeyleri artmistir.
Olgumuzda normetafrin dizeyleri normal, metanefrin ve
vanilmandelik asit dizeyleri yiksek bulundu. Yine MR
gorlintllemesinde sol siirrenal bez lojunda 28x26 mm
boyutlu dizglin sinirh  kitle lezyonu saptandi.
Feokromasitoma endokrin acillerdendir ve esas tedavisi
kitlenin cerrahi olarak ¢ikarilmasidir. Hipertansif krizin
intraoperatif komplikasyonunu onlemek icin
feokromasitomanin preoperatif yonetimi ¢ok énemlidir.
Cerrahi isleme kadar olan siirecte temel tedavi hedefi
katekolamin sentezini ve etkisini 6nlemeye yéneliktir.®



Yildirim ve Koyuncu, Feokromasitoma Tanisi Konan Kiz Cocugunda Anestezi Yonetimi

Kan basinci  kontrolini saglamak, kardiyak ritim
problemlerini en az duzeye duslirmek preoperatif
dénemde temel hedeftir. Preoperatif donemde

kullanilacak antihipertansif tedavinin seg¢imi konusunda
tam bir fikir birligi yoktur. Kan basincini kontrol etmek igin
alfa blokerler ve kalp atim hizini kontrol etmek igin beta
blokerler  kullanihr.>”  Bizim  olgumuzda  cocuk
endokrinoloji servisinde operasyondan 2 hafta once
fenoksibenzamin temin edilemedigi icin doksazosin
mesilat ve amlodipin basland. Klinik takiplerinde refleks
tasikardi gelismesi Uzerine propranolol hcl tedavisine
eklendi.

indiiksiyon sirasinda ve tiimériin
sirasinda ciddi kan basinci degisiklikleri meydana
gelebileceginden santral venoz kateterizasyon ve
arteriyel monitorizasyon aninda tibbi midahale igin
gereklidir.> Olgumuza USG esliginde uygun santral venéz
kateter takildi ve invaziv arteriyel monitorizasyon yapildi.
Kullanilan anestezik madde katekolamin duyarhiligini
arttirmamahdir. Tubokirarin, slksinilkolin, atrakuryum
gibi néromuskiler blokérlerler anestezide sik kullanilan
ve katekolamin salinimini artiran ilaglar olup,
feokromasitoma olgularinda tercih edilmemelidirler.?
Remifentanil ve fentanil feokromasitomada kullaniimasi
Onerilen analjezik ilaglardir. Anestezi indiksiyonu
hemodinamik degisikliklere sebep olmayacak sekilde
olmalidir. Olgumuzda premedikasyon olarak dormicum
uygulandi. Anestezi indiksiyonu esnasinda lidokain,
pentotal sodyum, rokironyum bromir ve fentanil
kullanildi. Laringoskopiye sempatik yaniti azaltmak igin
lidokain ve fentanil kullanildi. Anestezi idamesinde
inhaler olarak sevofluran kullanildi.

Anestezi yonetiminde amag, vyeterli derinligi ve
kardiyovaskiiler stabiliteyi saglamaktir. intraoperatif
olarak en yaygin sorun hemodinamik dalgalanmalardir.®
Perioperatif donemde katekolamin salgilanmasiyla
olusabilecek hipertansiyon yonetimi icin; nikardipine
(kalsiyum kanal blokeri), esmolol (B bloker), fentolamine,
sodyum  nitroprussid, fenoldopam, remifentanil,
magnezyum siilfat ve tercih edilmektedir.® Bizim
olgumuzda cerrahi baslamadan 6nce 1 dakika sire ile
esmolol 500 mcg/kg/dk yikleme dozu ardindan 50
mcg/kg/dk dozunda sirekli inflizyon yapildi. Operasyon

manipllasyonu

sirasinda cerrahi ekibin kitle rezeksiyonu o6ncesi
bilgilendirme yapmasi {zerine esmolol inflizyonu
stoplandi. intraoperatif olarak olgumuzda ciddi

hemodinamik dalgalanmalar meydana gelmedi ve kitle
manlplasyonu ve rezeksiyonu esnasinda fentolamin
ihtiyaci olmadi.

Preoperatif donemde artmis olan katekolamin
dizeylerinin postoperatif donemde normale gelmesi ile
birlikte artan insiilin diizeyi hipoglisemi gelisimine neden
olabilmektedir.>'° Operasyon sonunda kan sekeri diisme
egiliminde olan olgumuza dextroz replasmani yapildi.
Sonug¢ olarak, feokromasitoma cerrahisinde dusiik
morbidite ve sifir mortalite hedefine ulasiimasinda
peroperatif anestezi yonetimi dnemli bir yer tutmaktadir.
Nadir gorilen pediatrik olgularda da bu hedef yeterli
preoperatif hazirlik, peroperatif yakin izlem ve uygun
midahale ile tutturulabilir.

77

Agiklamalar
Turk Anesteziyoloji ve Reanimasyon Dernegi 55. Ulusal
28-31 Ekim 2021 Kongresinde poster bildiri olarak
sunulmugtur.

Etik Standartlara Uygunluk
Hasta ve/veya vekilinden yazili onam alinmistir.

Cikar Catismasi
Yazarlar arasinda gikar ¢atismasi bulunmamaktadir.

Yazar Katkisi

MKY, FK: Fikir; MKY, FK: Tasarim; MKY: Denetleme; MKY,
FK: Kaynaklar; FK, MKY: Veri toplama; MKY: Analiz
ve/veya yorum; MKY, FK: Literatiir taramasi; MKY: Yazim

Finansal Destek
Yazarlar finansal destek beyan etmemislerdir.

Kaynaklar

1. Bholah R, Bunchman TE. Review of pediatric
pheochromocytoma and paraganglioma. Front Pediatr.
2017;5:155. doi:10.3389/fped.2017.00155

2. Kozupa A, Eisenhofer G, Pacak K. Disorders of the adrenal
medulla-catecholamine producing tumors in childhood. In:
Lifshitz F, ed. Pediatric Endocrinology. 5th Edition. USA:
Informa Healthcare; 2007:247-271.

3. Chernausek SEC. Pheochromocytoma and multiple
endocrine neoplasia syndrome. In: Sperling MA, ed.
Pediatric Endocrinology. 4th Edition. USA: Saunders
Elsevier; 2009:512-529.

4. Jain A, Baracco R, Kapur G. Pheochromocytoma and
paraganglioma-an update on diagnosis, evaluation, and
management. Pediatr Nephrol. 2020;35(4):581-594.
doi:10.1007/s00467-018-4181-2

5. Hack HA. The perioperative management of children with
phaeochromocytoma. Paediatr Anaesth. 2000;10(5):463-
476. doi:10.1046/j.1460-9592.2000.00504.x

6. Armstrong R, Sridhar M, Greenhalgh KL, et al.
Phaeochromocytoma in children. Arch Dis Child.
2008:93(10):899-904. doi:10.1136/adc.2008.139121

7. Ahmed A. Perioperative management of
pheochromocytoma: anaesthetic implications. J Pak Med
Assoc. 2007:57(3);140-146.

8. Azadeh N, Ramakrishna H, Bhatia NL,
Mookadam F. Therapeutic goals in patients with
pheochromocytoma: a guide to perioperative
management. Ir J Med Sci. 2016;185(1):43-49.
doi:10.1007/s11845-015-1383-5

9. Harish R. Pheochromocytoma resection: Current concepts
in anesthetic management. J Anaesthesiol Clin Pharmacol.
2015;31:317-323.

10. Seefelder C, Sparks JW, Chirnomas D, Diller L, Shamberger
RC. Perioperative management of a child with severe
hypertension from a  catecholamine  secreting
neuroblastoma. Paediatr Anaesth. 2005;15(7):606-610.
doi:10.1111/j.1460-9592.2005.01631.x

Charles JC,



doi: 10.53446/actamednicomedia.987876

Kocaeli Universitesi

Cilt: 5 Sayi: 2 Haziran 2022 / Vol: 5 Issue: 2 June 2022
https://dergipark.org.tr/tr/pub/actamednicomedia

Case Report | Olgu Sunumu

HYDATID CYST EMBOLISM MASQUERADING AS PULMONARY NODULE: A

CASE REPORT

PULMONER NODUL GORUNUMUNDE KIST HIDATIK EMBOLISI: OLGU SUNUMU
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ABSTRACT

Echinococcosis is still a public health problem in developing
countries presenting with hepatic and pulmonary manifestations.
Rarely, the clinical condition can manifest with cystic embolization
to pulmonary artery and causes significant morbidity. We present
a case with hydatid embolism who has multiloculated cystic lesions
in the liver and protruding into the right hemithorax through
inferior vena cava. She was diagnosed with non-contrast enhanced
computed tomography and the diagnosis was confirmed with
magnetic resonance imaging because of her allergy to
radiocontrast material.

Keywords: Echinococcosis, pulmonary embolism, CT, MRI

6z

Ekinokokkozis, gelismekte olan Ulkelerde hepatik ve pulmoner
bulgularla kendini gosteren bir halk sagligi sorunudur. Nadiren
pulmoner artere kistik embolizasyon ile kendini gosterebilir ve
onemli morbiditeye neden olabilir. Karacigerde multilokile kistik
lezyonlari olan ve vena kava inferior araciligi ile sag hemitoraksa
uzanan hidatik emboli olgusu sunuyoruz. Hastanin tanisi
kontrastsiz bilgisayarli tomografi ile kondu ve radyokontrast
maddeye alerjisi  olmasi nedeniyle manyetik rezonans
gorintileme ile dogrulandi.

Anahtar Kelimeler: Ekinokokkozis, pulmoner emboli, BT, MR
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Introduction

Echinococcosis is a parasitic disease affecting most
commonly the liver and caused by the larval forms of
Echinococcus granulosus. Organisms that reach the
gastrointestinal system transported to the liver through
the portal vein and it may rarely extend into the heart
and pulmonary arteries via the inferior vena cava.? Two
mechanisms are proposed to explain the clinical scenario
of pulmonary embolism due to hydatid cyst: It may occur
after rupture of a hydatid cyst in the right side of the
heart, or rarely a haematogenous dissemination
occurred from a hepatic focus by rupturing into the
inferior vena cava.>*

The patients with both clinical scenarios may present to
the hospital with similar features suggesting pulmonary
thromboembolism. Frequent symptoms and findings of
hydatid pulmonary embolism are included but not
limited to dyspnea, chest pain, cough, hemoptysis and
tachycardia.>” It can be mistaken for pulmonary
embolism with thrombotic origin based on the
abovementioned clinical manifestations. Many cases
diagnosed with autopsies and embolisms are mainly the
result of mechanical obstruction of the blood flow by
vesicles and cysts.® Here, we present a case with hydatid
pulmonary embolism who was allergic to radiocontrast
material and diagnosed with non-contrast enhanced
computed tomography (CT) and magnetic resonance
imaging (MRI).

Case Report

A 53-year-old female patient was admitted to our
hospital with abrupt onset of dyspnea. Three months
ago, a pulmonary nodule was detected in her left lung
and a follow-up visit was scheduled. In addition, she was
known to have a hydatid cyst in the liver and operated
two times for her hepatic lesion. She had also asthma for
20 years and her physical examination was unremarkable
except decreased lung sounds at the current
presentation. Electrocardiogram was normal. All blood
investigations were normal except for eosinophilia (21%),
increased CRP (10, 6) and presence of antihydatid cyst
antibody (measured by ELISA). The patient did not have
any predisposing factors of thromboembolic diseases or
any findings of deep vein thrombosis in the lower
extremities.

Before her initial visit to our hospital, she presented to
another medical center for her dyspnea and a non-
contrast enhanced chest CT was obtained due to her
allergy to radiocontrast material. On CT imaging, there
was a multiloculated cystic lesion in the dome of the liver,
adjacent to the inferior vena cava, protruding into the
right hemithorax. Besides there were small peripheral
nodules, some of them had a branching pattern (Figure
1). These nodules seemed to be questionable after
learning about her history of echinococcus and a non-
contrast enhanced MRI of chest was ordered to confirm
the diagnosis.
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Figure 1. Axial, non-contrast enhanced CT images of the patient
(before treatment). Red arrows: Cystic embolus mimicking
peripheral nodules, Asterisk: Cystic lesion at the liver

The non-enhanced MRI revealed multiple T2-weighted
bright branching cystic lesions in the arterial tree (Figure
2). There was Iluminal widening of subsegmental
branches of the pulmonary arteries. The cystic nature of
the embolism material revealed hydatid daughter cyst
embolism as a complication. The patient was discharged
with oral albendazole therapy because she refused any
surgical intervention. After four months, a follow-up
chest CT without contrast revealed a significant
regression in pulmonary lesions (Figure 3).

Discussion

Hydatid cystic disease is an important infection that is still
a common health problem in developing countries. It is
mostly endemic in agricultural areas in the Middle East,
South America, Oceania, and along the Mediterranean
coast where dogs are frequently used to care for large
herds.® Pulmonary embolism secondary to hydatid cystic
disease is quite rare and difficult to diagnose in many
clinical settings.

The clinical signs and symptoms of hydatid cyst embolism
significantly vary, however there are three different
clinical courses after embolism: Acute cor pulmonale and
sudden death, subacute pulmonary hypertension with
death in less than a year; and chronic pulmonary
hypertension.? Some patients suffer from pulmonary
hypertension and the clinical course deteriorates by
acute embolic episodes.®
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Figure 2. Axial, T2-weighted MR images show bright branching cystic lesions at the lungs (red arrows). Vena cava inferior (green arrow;
hypointense) is very close to cystic lesion at the liver. Asterisk: Multiloculated cystic lesion at the liver.

Figure 3. Axial, non-contrast enhanced CT images of the patient
(after treatment). Red arrows: Decreased size of oval & round
shaped lesions at the lung, Asterisk: Cystic lesion at the liver

In our case, pulmonary hypertension was not developed
due to acute treatment after the onset of her symptoms.
She was appropriately managed after her presentation
and surgical intervention was not required in the follow-
up period.

An important clinical challenge in our case was the use of
imaging modalities without contrast material. This was a
mandatory diagnostic way for our patient due to contrast
allergy. Initially, the chest CT was evaluated and it
revealed the cystic lesions in the liver and some
peripheral nodules in her lungs. However, the T2-
weighted images in MRI study of chest demonstrated
that they were actually cystic lesions in arterial tree.
Both chest CT and MRI angiography can clearly disclose
vascular occlusion of the pulmonary artery and its
branches in hydatid cyst embolism.! On chest CT, hydatid
cysts in pulmonary vascular territories appear as fluid
attenuation and round intravascular mass lesions like our
patient.’ This may cause enlargement of the affected
vessels and mimic pulmonary nodules in the present
case. Some authors argue that, MRI can give more
detailed information comparing chest CT imaging.” MRI
imaging of the involved arteries shows hypointense
signals on the T1l-weighted images and hyperintense
signals on the T2-weighted images.® In our case, a non-
contrast CT scan caused to suspect hydatic cysts and T2-
weighted MRI facilitated the definitive diagnosis.

In patients with pulmonary hydatid embolism, surgical
removal of the intraarterial hydatidosis and embolization
surgery are preferred methods. Medical treatment with
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albendazole or mebendazole in addition to surgery
should be considered.®® Our patient refused any surgical
intervention and only albendazole was given to her.
Although surgical removal was considered generally safe,
it may be complicated by rupture of the cysts and
anaphylactic shock.?

Hydatid embolism is a rare complication of hydatid cystic
disease. This diagnosis should be kept in mind in hepatic
hydatidosis  patients with suspicious pulmonary
complaints. Chest CT with or without contrast material
gives important information about this condition and
MRI may confirm the diagnosis.
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TESTIS TUMORUNE BAGLI ORTAYA CIKAN PARANEOPLASTIK SEREBELLAR

SENDROM: OLGU

PARANEOPLASTIC CEREBELLAR SYNDROME DUE TO TESTICULAR TUMOR: A CASE

REPORT

@Seyma Erdogan®’, @Sena Destan Bindl?, @Aybala Neslihan Alagoz!

IKocaeli Universitesi, Tip Fakiiltesi, Néroloji Anabilim Dali, Kocaeli, Turkiye.

0oz

Paraneoplastik nérolojik sendromlar (PNS), metastazlar, metabolik
ve beslenme eksiklikleri, enfeksiyonlar, koagilopati veya kanser
tedavisinin yan etkileri disindaki mekanizmalarin neden oldugu
heterojen bir hastalik grubudur. Bu sendromlar serebral
korteksten néromuskiler kavsak ve kasa kadar sinir sisteminin
herhangi bir boliminl etkileyebilir. Paraneoplastik noérolojik
sendrom sliphesi olan hastalar altta yatan malignite ve
paraneoplastik antikorlar agisindan arastiriimalidir. Bu vaka
bildirisinde, denge ve istemsiz kilo kaybi sebebiyle arastirilan ve
testis timorine bagl paraneoplastik serebellar sendrom tanisi
konulan hasta sunulmustur.

Anahtar Kelimeler: Paraneoplastik serebellar sendrom, serebellar
sendrom, testis tiimori

ABSTRACT

Paraneoplastic neurological syndromes (PNS) are a heterogeneous
group of diseases caused by mechanisms other than metastases,
metabolic and nutritional deficiencies, infections, coagulopathy, or
side effects of cancer therapy. These syndromes can affect any
part of the nervous system, from the cerebral cortex to the
neuromuscular junction and muscle. Patients with suspected
paraneoplastic neurologic syndrome should be investigated for
underlying malignancy and paraneoplastic antibodies. In this case
report, a patient who was investigated for balance and involuntary
weight loss and diagnosed with paraneoplastic cerebellar
syndrome due to testicular tumor is presented.
Keywords: Paraneoplastic cerebellar syndrome,
syndrome, testicular tumor

cerebellar
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Giris

Paraneoplastik norolojik sendrom, altta yatan eslikgi
timorin dogrudan ve lokal etkileriyle olusmayan,
metastaz ve kanser tedavisinin yan etkileri ile
aciklanamayan, 6nemli bir kisminin otoimmiin kdkenli
mekanizmalarla olustugu kabul edilen bir nérolojik
tablodur.! immiinolojik cevabin  tiimér tarafindan
eksprese edilen sinir sistemi ile ortak olan antijenlere
karsi gelistigi duisiiniilmektedir.? Paraneoplastik sendrom
ortaya cikan hastalarda %80 oraninda aylar veya yillar
icinde bir malignite gelisebilir. Ensefalomiyelit, limbik
ensefalit, serebellar  dejenerasyon,  opsoklonus-
miyoklonus, periferik  noéropatiler, Lambert-Eaton
Miyastenik Sendromu sik goriilen paraneoplastik
sendromlardir.

Olgu Sunumu

41 yasinda erkek hasta, yaklasik bir aydir devam eden bas
doénmesi, bulanti, kusma, kilo kaybi, yiriime glgligi ve
dengesizlik sikayeti ile poliklinigimize bagvurdu. Norolojik
muayenesinde 4 ekstremitede kas giicii proksimal/distal
5/5, derin tendon refleksleri bilateral alt ekstremitelerde
canli, dismetri (+), disdiadokinezi (+), Rhomberg (+),
tandem yiiriiyiis yapamiyordu. Ozgegmisinde &zellik
olmayan hastanin son bir ayda istemsiz olarak yaklagik 15
kg kaybi mevcuttu. Hastanin kraniyal ve servikal manyetik
rezonans goruntileme (MRG) gorintiilemesinde anlamli
patoloji gorilmedi (Sekil 1). Rutin biyokimya, hemogram,
otoantikor panelinde anormal bulgu saptanmadi.
Calisilan timor belirteglerinden AFP: 4580 ng/mL (normal
aralik 0-7 ng/mL) belirgin yliksek saptandi. Tarama
amaciyla toraks ve batin BT incelemesi yapildi. Anlamh
patolojik bulgu saptanmadi. Urolojik tiimérler agisindan
hastaya skrotal renkli doppler US ¢ekildi. Sol skrotumu
dolduran  54x52 mm  boyutlu  kitle lezyon
saptandi. Paraneoplastik Serebellar Sendrom dislintlen
hasta skrotal kitlenin cerrahi tedavi gerekliligi agisindan
urolojive danisildi. Uroloji tarafindan radikal orsiektomi
yapildi. Patoloji sonucu mikst germ hiicreli timor olarak
raporlandi. Metastaz taramasi amaciyla PET/CT
planlandi. Operasyon sonrasi hastanin sikayetlerinde
belirgin iyilesme gozlendi.

Tartisma

PNS, ozellikle kigik hcreli akciger kanseri, timoma,
over, meme, diger jinekolojik maligniteler, testis,
monoklonal gamopati ve hematolojik malignitelerin
seyrinde siklkla gozlendigi bilinmekle beraber, tim
kanser olgularinda PNS gorilme sikligr ile ilgili olarak,
farkli galismalarda, 1/1000 ile 1/10000 arasinda degisen
degerler bildirilmistir.3

Paraneoplastik  sendromlar, nadir gorildiginden
epidemiyolojik calismalar sinirlidir. Dokuz yillik (2009-
2017) bir calisma doéneminde kesin paraneoplastik
sendrom tanisi olan 89 hastadan 28'inde (%31,5) limbik
ensefalit, 25'inde (%28,1) paraneoplastik serebellar
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sendrom ve 18'inde
gorilmistar.?
Paraneoplastik serebellar sendromda ates, bas agrisi,
mide bulantisi ve kusmayl iceren prodromal faz
gorilebilir.  Baslangictaki semptomlar tipik olarak
ekstremiteleri simetrik etkiler ve govde ataksisi, dizartri,
nistagmus gozlemlenebilir. Ancak hastalarin yaklasik
%40'Inda ataksi baslangicta asimetrik olabilir.> Genel
olarak semptomlar, giinlik yagam aktivitelerinde ciddi
bozulma ile birlikte panserebellar fonksiyon bozukluguna
ilerler ve ¢ogu hasta tekerlekli sandalyeye bagh kalir.®
Bizim olgumuz da literatiirle uyumlu olacak sekilde 6n
planda bulanti, kusma, belirgin yiirliyls ataksisi nedeniyle
tekerlekli sandalye esliginde klinigimize basvurmustu.
Paraneoplastik serebellar sendromda baslangicta kranial
mr bulgulari normal saptanabilir ancak kisa sire
icerisinde goruntlilemelerde ileri derecede serebellar
atrofi gorulebilmektedir. Bizim olgumuzda kranial MRG
incelemesi normal sinirlardaydi. Bu durumun erken
donemde ¢ekilmis olmasina bagli olabilecegi distnulda.
Altta yatan tUmorin tespiti icin; gogls, abdomen ve
pelvis BT gorintilemelerinden faydalanilabilir. Bu
taramalarda timor tespiti saglanamadigl durumlarda
tiim vicut FDG-PET onerilmektedir. PNS siiphesi olan ve
radyolojik gorintileme teknikleriyle primer timor odagi
saptanamayan hastalarda iyi karakterize edilmis
paraneoplastik antikorlarin (Hu, Yo, CV2, Ri, Ma2,
amfifizin) calisilmasi &nerilmektedir.! PNS ile basvuran
hastalarin yaklagik %80'inde néronalantikorlar
saptanabilir.” Yo antikorlari ile iliskili sendrom en sik
gorilen ve en iyi tanimlanmis paraneoplastik serebellar
dejenerasyon tipidir.® Sendromun veya paraneoplastik
antikorun bilinmesi gériintiilenmesi hedeflenen bodlgenin
daha iyi secilmesini saglamaktadir. Bizim hastamiza
antikor bakilamamasinin  sebebi erken d&nemde
malignite teshisi konulmasi ve timor rezeksiyonunun
yaptimasidir.

Paraneoplastik serebellar sendromun tedavisi altta yatan
malignitenin dncelikli rezeksiyonu ile streoid, intravenoéz
immiinglobulin ve plazmaferez gibi immunsupresif
tedavilerdir.

Urolojik tiimérler ile paraneoplastik sendromlarin
birlikteligine bakildiginda; en sik birliktelik bébrek hiicreli
kanserde, 2. sirada da prostat kanseri ile goriilmektedir.
Mesane ve Ozellikle testikiiler timorlerde paraneoplastik
sendromlar nadir gdézlenir.® Testis timérlerine bagl
paraneoplastik sendromlarda limbik ensefalit, beyin sapi
sendromlari ve serebellar sendromlar ©6n planda
bildirilmistir. Bizim vakamizda oldugu gibi sliphelenilen
olgularda ayirici tanida mutlaka akla getirilmelidir.

Sonug olarak, paraneoplastik nérolojik sendromlar nadir
gorlilmekle birlikte, hastalarin ¢ogunda, malignite
teshisinden once ve genellikle malignite heniiz ¢ok kiiglik
ve tedavi edilebilir durumdayken gelismeleri sebebiyle
onemlidir. Biz de hastamizi testis tlimorlerine bagh
paraneoplastik sendrom nadir gorildigu icin klinikte akla
gelmesi ve literatlire katki saglamasi amaciyla sunmak
istedik.

(%20,2)  ensefalomiyelit
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A. T2-tse-sag

B. Tl-se-tra

Sekil 1A, 1B, 1C. Normal sinirlarda kranial MR bulgulari
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Notropenik ates, 6zellikle kemoterapi sonucu meydana geldiginde
gerekli laboratuvar tetkiklerinin siratle tamamlanip uygun bir
antimikrobiyal rejiminin baslanmamasi durumunda g¢ocugun
yasamini tehlikeye sokabilen bir durumdur. Tam kan sayimi ve
periferik yayma, serum elektrolitleri, kreatinin, kan Ure azotu,
transaminazlar, toplam bilirtibin ve kan kiltiirii her nétropenik
atesli hastadan istenmesi gereken tetkiklerdir. idrar yolu
enfeksiyonu bulunan nétropenik ¢ocuklarda piyiri saptanmama
olasihgl cok yuksektir; bu nedenle boyle hastalarda tam idrar
tahlilinde piydri olmamasina bakarak idrar yolu enfeksiyonu
bulunmadigina karar vermek dogru degildir. Bogaz kiltird,
solunum yolu patojenleriyle ilgili molekuler testler, akciger grafisi,
sinls bilgisayarli tomografisi ve lomber ponksiyon rutin degildir,
ancak gereginde istenmeli veya yapilmalidir. Karin agrisi veya ishali
olan gocuklarda notropenik enterokolit (tiflit) bulunabilir. Bu
hastalara mutlaka abdominal ultrasonografi yapiimalidir. ishal
varsa Clostridioides difficile ve diger gastrointestinal patojen
testleri istenebilir. B-D-glikan, kanda fungal polimeraz zincir
reaksiyonu ve serumda galaktomannan calisiimasi, rutin olarak
onerilmemektedir. Kaynagi belirlenemeyen tim nétropenik atesli
hastalarda agir akut respiratuar sendrom koronavirlisi 2
enfeksiyonunun arastirilmasi ve bunun icin molekiler yontemlerin
kullanilmasi tavsiye edilmektedir.

Anahtar Kelimeler: Febril ndtropeni, belirteg, laboratuvar, lomber
ponksiyon, Clostridioides difficile

ABSTRACT

Neutropenic fever is a situation jeopardizing children's lives unless
suitable laboratory tests are ordered and an appropriate
antimicrobial regimen is promptly started, especially in
chemotherapy-induced cases. Complete blood count with
differentials, serum electrolytes, creatinine, blood urea nitrogen,
transaminases, total bilirubin, and blood cultures should be
ordered for every child with neutropenic fever. Detection of pyuria
may not be of high yield in neutropenic children. For that reason,
it is erroneous to exclude urinary tract infections on the basis of
absence of pyuria. Throat culture, molecular tests related to
respiratory pathogens, chest x-ray, computed tomography of
sinuses, and lumbar puncture are not routine tests, thus, should
be ordered only when indicated. In children with abdominal pain
or diarrhea, neutropenic colitis (typhlitis) may be present. These
patients  should undergo abdominal ultrasonography.
Clostridioides difficile and other gastrointestinal pathogen tests
may be ordered if the patient is passing watery stools. -D-glucan,
fungal polimerase chain reaction in blood, and serum
galactomannan are not routinely recommended. In all
neutropenic fever syndromes without an identified source, severe
respiratory syndrome coronavirus 2 infection should be sought by
means of molecular methods.

Keywords: Febrile neutropenia, marker, laboratory, lumbar
puncture, Clostridioides difficile
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Giris

Notropenik ates, 6zellikle kemoterapi sonucu meydana
geldiginde, gerekli laboratuvar tetkiklerinin siratle
tamamlanip  uygun bir antimikrobiyal rejiminin
baglanmamasi durumunda ciddi bakteri enfeksiyonu
olasiliginin yiksek olmasi nedeniyle ¢ocugun yasamini
tehlikeye sokabilen bir durumdur.!
Her notropenik atesli ¢ocukta rutin olarak yapilmasi
gereken laboratuvar tetkikleri sunlardir:23

e Tam kan sayimi ve periferik yayma

e Serum elektrolitleri, kreatinin, kan Ure azotu,

transaminazlar, toplam bilirlibin

e  Kan kdltira
Kaynag belli veya silipheli bir enfeksiyon varsa baska
kiltirlere, molekiler tetkiklere veya gorintileme
yontemlerine basvurulabilir. Bazi uzmanlar C-reaktif
protein, laktat ve bes yasindan kigik cocuklarda tam
idrar tetkikini de nétropenik atesli cocuklarda ilk alinmasi
gereken tetkiklerin icinde diisiinmektedirler.*-®
Kan kdltirlerinin alinmasindan sonra, hastanin saglik
kurumuna getirilmesinden en fazla 60" sonra
antibiyotikler baglanmis olmalidir.?

Kan Kiiltiira
Antimikrobiyal tedavinin baslanmasindan sonra atesi
devam eden ¢ocuklarin kan kalturleri, ilk iki glin ginde bir
kez olmak Uzere tekrarlanmali, daha sonraki kan
kiltarleri ¢cocugun klinik durumunda kotilesme olursa
alinmaldir.2” Bu konudaki bir bagka goris ise klinik
durumdan bagimsiz olarak giinde bir kez kan kultira
almaya devam etmek seklindedir. Ates tekrarlarsa
¢ocugun klinik durumu 24 saat boyunca atessiz
seyredene dek kan kiltiri almaya devam edilmesi
dnerilmektedir.!
Kan kiiltlri icin asagidaki secenekler énerilmektedir:®
1. ki kan kilturi
a) Biri periferik venden, digeri kateterden
(kateterle iligkili enfeksiyonlari kaynagi
baska olan enfeksiyonlardan ayirt etmek
icin) olmak Gzere iki kaltar
b) ki perifer kiltiirii
c) iki kateter kiiltiri (periferik venden kan
almak mumkin degilse)
Merkezi vendz kateterin bulundugu hastalarda kan
kaltird, kateterin her limeninden ayri ayri alinmalidir;®°
¢inkl c¢oklu limenli kateterlerden alinan kiltlrlerde
Ureme oldugunda bu Gremelerin %30-40"1 yalnizca tek
limenden alinan orneklerde gerceklesmektedir. Bu ise
Ureme olasiliginin tek limen kiltiirinde %60-70 oraninda
azaldigi anlamina gelmektedir.1%1!
Periferik venden de kan kiiltiiri ainmahdir. Hem kateter
hem periferik venden kiiltir alinmasi, katetere bagl
enfeksiyonlarin gercek bakteriyemiden ayirt edilmesine
ve kateterin gekilmesi kararinin dogru olarak verilmesine
yardimci olur.’?> Kan akimi enfeksiyonlarinin %13’i
yalnizca tek bir periferik kiiltirle saptanmaktadir.’®
Birden ¢ok sayida kan kiltiri alinmasi sayesinde
koagiilaz-negatif stafilokok gibi kontaminan olma olasiligi
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yuksek mikroorganizmalarin iki kaltiir setinde birden
Uremesi durumunda klinisyen, kontaminasyon yerine
gercek bakteriyemiye yonlenebilmektedir.

Tiflit stiphesi olan ¢ocuklardan anaerop kan kiltiri de
alinmalidir.34

idrar Kiiltiirii

Notropenik atesli ¢ocuklarda idrar kaltlrlerinin rutin
olarak her c¢ocuktan mi, yoksa yalnizca semptomu
olanlardan mi alinmasi gerektigi, yukarida belirtildigi gibi,
tartismalidir; ancak tam idrar tetkiki sonucunun normal
¢tkmasinin idrar kaltarid ahp almama kararinda rol
oynamamas! gerektigi kesindir; zira idrar yolu
enfeksiyonu (IYE) bulunan nétropenik gocuklarda piyiiri
saptanmama olasilig ¢cok ylksektir: Piyuri, bir calismada
nétropenisi bulunmayan 31 IYE’'li ¢ocuktan 21’inde
saptanirken 23 nétropenik iYE’li cocugun yalnizca birinde
saptanmigir.’®

Bogaz Kultiirii ve Molekiiler Testler
Bu tetkikler, yalnizca nazofarenksle ilgili belirtileri ve
bulgulari olan ¢ocuklarda yapilmalhdir.?

Akciger Grafisi

Alt solunum yolu enfeksiyonu belirtisi ve bulgusu olan
¢ocuklarda arka-on akciger grafilerinde herhangi bir
opasiteye rastlanmamasi, enfeksiyon bulunmadig
anlamina gelmemektedir. infiltrasyonun belirgin hale
gelmesi, nétropenik ¢ocuklarda nétropenisi olmayanlara
kiyasla daha uzun sire alabilir, hatta infiltrasyon alanlari
ancak noétropeninin tamamen dizelmesiyle birlikte
goérinir hale gelebilir.31617

Akciger grafisi ¢ekilmesi, nétropenik atesli ¢ocuklarda
rutin olarak basvurulacak bir ydntem olmamalidir.?

Bilgisayarli Tomografi

International Pediatric Fever and Neutropenia Guideline
Panel (IPFNGP) ve Children's Oncology Group (COG),
rutin olarak siniis bilgisayarli tomografisi (BT) ¢cekilmesini
onermemektedir. Bunun disinda endikasyon oldugunda
ilgili vicut bolgelerinin gorintilenmesinde BT'ye
basvurulabilir.34

Siriintii ve Aspirasyon Kiltiirii

Enfektif gorlinimli ve agik yaralardan, apselerden veya
purdlan akinti gelen yerlerden kultir alinmalidir. Bu
akintidan ayrica yayma preparatlari yapilmali, Gram,
Giemsa ve gereginde metilen

mavisi ile boyanarak incelenmelidir. Alinan 6rneklerde
polimeraz zincir reaksiyonu veya histokimyasal boyalarin
uygulanmasinin gerekecegi durumlar da olabilir.!

Batin Ultrasonografisi

Karin agrisi veya ishali olan cocuklarda nétropenik
enterokolit (tiflit) bulunabilir. Bu hastalara abdominal
ultrasonografi, mutlaka yapilmalidir.34
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Clostridioides Difficile ve Diger Gastrointestinal Patojen
Testleri

ishal varsa istenebilir. Hematopoetik hiicre nakli gegiren
¢ocuklarda ikisinin de yapilmasi 6nerilir. Glinde g kez ve
daha sik sulu diskilayan notropenik ¢ocuklarda diskida
Clostridioides difficile enfeksiyonu arastiriimaldir.?®%°
Bunun icin ideal olarak takip edilmesi 6nerilen ve daha
ucuz, ancak daha zaman alici olan yol, 6nce enzim
immiinoessey ile glutamat dehidrojenaz (GDH) antijeni
ve toksin arastirilmasidir. Toksin A ve B’nin ikisine de
bakilmasi onerilir. Toksin ve GDH testlerinin ikisi de
pozitifse bu, C. difficile enfeksiyonunun varligini gosterir.
Hem GDH hem toksin negatifse bu sonug, hastada C.
difficile  enfeksiyonunun bulunmadigi  yoniinde
yorumlanmalidir. GDH ve toksinden yalnizca biri pozitif,
digeri negatifse nikleik asit amplifikasyon testine (NAAT)
basvurmak ve bu testin sonucuna goére enfeksiyonun
varligini gosterme veya dislama yoluna gitmek uygun
olur. Dogrudan NAAT calismak da bir secenektir.2%-23
Clostridioides difficile enfeksiyonu olan, ancak ileus
nedeniyle diski 6rnegi veremeyen c¢ocuklarda perirektal
siriintli almak gerekebilir. ileus disindaki durumlarda C.
difficile arastirmasi icin diskinin sulu olmasi, yani
bulundugu kabin seklini almasi kosulu aranmali, sekilli
diski cikaran hastalarda test yapilmamalidir.!

Lomber Ponksiyon

Biling degisikligi veya menenks irritasyon bulgulari
saptanan notropenik atesli cocuklara bir
kontrendikasyon bulunmadigi takdirde lomber ponksiyon
(LP) yapilarak gerekli beyin-omurilik sivisi incelemeleri
yapilmahdir; ancak LP yapilacak g¢ocuklara trombosit
siispansiyonu veya faktér destegi yapmak gerekebilir.
Genel kabul goren uzman gérisi, hemofilili hastalara
gerekli faktoér replasmani ile veya trombosit sayisinin en
az 50 000/uL veya “international normalized ratio”nun
1,4 veya daha az olmasi durumunda LP’nin gilivenle
yapilabilecegi yoniindedir.?

Akut lenfosittik |6semili 958 ¢ocukta yapilan 5 223 LP’nin
degerlendirildigi bir calismada hastalarin trombosit sayisi
LP’lerin 912’sinde 11 000-20 000/uL, 29’unda ise 10
000/uL ve daha az iken hicbir ciddi komplikasyona
rastlanmamistir. Her ne kadar yazarlar bu sonuglardan
yola ¢ikarak trombosit sayisinin 10 000/pL ve izerinde ise
LP’nin glvenle yapilabilecegini, 10 000/uL ve alti igin ise
bir sey soylenemeyecegini  belirtmislerse  de
trombositopenilerde bu giiven sinirini, genel kabul géren
uzman goriistiine uyarak 50 000/uL olarak belirlemenin
daha gercekci ve giivenli olacagi kanaatindeyiz.?®

Biyobelirtegler

International Pediatric Fever and Neutropenia Guideline
Panel ve COG, kanserli veya hematopoetik kok hicre
nakli olan gocuklarda ates dort giini gegerse bakteriyel
ve fungal etken arastirmasi icin prokalsitonin, C-reaktif
protein  ve interlokin-6  gibi biyobelirteglerin
kullanilmasini dnermektedir.>* Prokalsitonin, bakteriyel
bir enfeksiyonu gostermekte yararli olabilir; ancak
dislamak icin yeterince giivenilir bulunmamistir.26 Ayni iki
topluluk, rutin olarak her hastada B-D-gliikan, kanda
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fungal PZR ve serumda galaktomannan calisilmasini
dnermemektedir.>'%?” Galaktomannanin énerilmeme-
sinin nedeni, pozitif kestirim degerinin diisiik olmasi ve
Aspergillus  disindaki  kiif mantarlarini  diglamadaki
yetersizligidir. Dusik doz toraks BT, arka-on akciger
grafisinde gorinmeyen anormalliklerin ortaya ¢ikmasini
%40 oraninda saglayabilir.?®

Agir Akut Sendrom Koronaviriisii 2
Tetkikleri

Amerika Birlesik Devletleri’ndeki Ulusal Saglik Enstituleri
ve Ulusal Kapsamli Kanser Agi, devam etmekte olan 2019
koronaviris hastaligi salgini sirasinda goérilen ve kaynagi
belirlenemeyen tim noétropenik atesli hastalarda agir
akut respiratuar sendrom koronavirtsi 2
enfeksiyonunun arastirilmasini ve bunun icin molekiler
yéntemlerin kullanilmasini tavsiye etmektedir.?%:3°

Respiratuar

Etik Standartlara Uygunluk
Yazinin bir derleme olmasi nedeniyle etik kurul/hasta
onami alinmasi s6z konusu degildir.

Cikar Catismasi

Yazar, bu yazi taslagini hazirlamak igin higbir finans
destegi almadigini ve higbir ¢ikar catismasi bulunmadigini
beyan eder.

Yazar Katkisi
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IS THE RELATIONSHIP BETWEEN SMOKING AND CONSTIPATION AN INTESTINAL MYTH?
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Konstipasyon; uygun olmayan beslenme sekli, yetersiz fiziksel
egzersiz, ruhsal problemler, kronik hastaliklar ve kullanilan bazi
ilaglara bagh olarak gelisebilen, kolonik motilitede azalma ile
karakterize bir durumdur. Bireyler konstipasyon sikayetini
gidermek igin farmakolojik ajanlardan ziyade, alternatif ¢6ztimlere
daha fazla yonelmektedir. Lifli gida tiiketimi, alt abdomene masaj
yapilmasi, kahvalti 6ncesi ilik su icilmesi ya da diyareye sebep
olabilecek bazi bitkisel ¢aylarin ve takviyelerin kullaniimasinin yani
sira, peristaltizmi arttirdigi distincesi ile defekasyon 6ncesi sigara
icmeyi ¢6zim olarak goren bireylerin sayisi olduk¢a fazladir.
Sigarada bulunan nikotinin, nikotinik reseptorlere baglanmasi ile

parasempatomimetik  sistemi  stimiile ederek bagirsak
peristaltizmini ve tonusu arttirdigini  gosteren ¢alismalar
mevcuttur. Ancak sigaranin; peptik dlser, pulmoner ve

gastrointestinal kanserler, safra kesesi hastaliklari, pankreatit ve
kolon polipleri gibi bircok sistemi etkileyen zararh etkilerinin goz
ardi edilerek, bagirsak bosaltimini kolaylastirici etkisinin oldugu
disilincesi ile konstipasyon siirecini yénetmede kullaniimasi, ciddi
saglk sorunlarina sebep olacaktir. Sigara ve konstipasyon
arasindaki iliskiyi inceleyen ¢ok az sayida galisma bulunmaktadir ve
bu galismalarda intravendz, sublingual ve transdermal formlarda
verilen nikotin ile konstipasyon arasinda pozitif korelasyon
saptandigi gibi, negatif korelasyonun tespit edildigi raporlar da
bulunmaktadir. Bu dogrultuda hemsirelerin; 6zellikle bireyin
sigara konusundaki bilgilerini, tutum ve davranislarini,
ahskanliklarini ayrintili incelemesi ve varsa sigara-konstipasyon
iliskisi konusundaki yanlis inaniglarini diizeltmesi, sigaranin
olumsuz etkilerini/zararlarini anlatmasi, dogru bilgilendirme ve
danismanlik yapmasi 6nerilmektedir.

Anahtar Kelimeler: Konstipasyon, sigara, diskilama

ABSTRACT

Constipation is a condition characterized by a decrease in colonic
motility, which may develop due to improper diet, insufficient
physical exercise, mental problems, chronic diseases and some
drugs used. Individuals turn to alternative solutions rather than
pharmacological agents to relieve their constipation complaint. In
addition to consuming fibrous food, massaging the lower
abdomen, drinking warm water before breakfast or using some
herbal teas and supplements that may cause diarrhea, the number
of individuals who consider smoking before defecation as a
solution, with the thought that it increases peristalsis, is quite
high. There are studies showing that nicotine in cigarettes
increases intestinal peristalsis and tone by stimulating the
parasympathomimetic system by binding to nicotinic receptors.
However, the use of smoking in managing the constipation
process with the thought of facilitating intestinal emptying will
cause serious health problems affecting many systems such as
peptic ulcer, pulmonary and gastrointestinal cancers, gallbladder
diseases, pancreatitis and colon polyps. There are very few studies
examining the relationship between smoking and constipation,
and there are reports of negative correlation as well as positive
correlation between constipation and nicotine given in
intravenous, sublingual and transdermal forms. In this direction, it
is recommended that nurses examine the individual's knowledge,
attitudes and behaviors, habits in detail, correct any
misconceptions about the relationship between smoking and
constipation, explain the negative effects/harms of smoking, and
provide accurate information and counseling.

Keywords: Constipation, smoking, defecation
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Giris

Konstipasyon; kolondan gaita gegisinin uzun sureli
gecikmesiyle karakterize, haftada 3’ten az defekasyona
cikmayla tanimlanan bir durumdur. Ozellikle kadinlarda
ve konstipasyona yatkinhigl olan bireylerde daha sik
goralduga  bildirilmistir.  Konstipasyon olusmasina;
beslenme sekli, baska nedenlerle alinan ilaglar, psikolojik
bozukluklar, sosyo-ekonomik durum ve yasam tarzi gibi
bircok faktér neden olmaktadir.! Konstipasyon kendisi sik
bir durum oldugu gibi bazen kolonda ciddi fonksiyonel
bozukluklara da neden olabilir.2 Konstipasyonu olan
bireyler, bu rahatsiz edici durumdan kurtulmaya ve
sorunu ortadan kaldirmaya yonelik tibbi ve alternatif bir
¢OzUm arayislarina yonelirler. Konstipasyonu gidermeye
yonelik alternatif ¢c6ziim arayislari arasinda; sabah ag iken
ihk su icme, posali meyve-sebze tilketme, sabahlari ayni
saatte defekasyona ¢ikma, bazi bitkisel ¢ay ve
karisimlardan yararlanma gibi pek ¢ok segenek
sayilabilir.3

Konstipasyona ¢6zlim olacak alternatif arayislar arasinda
bazi kisiler de sigara igcmeyi tercih edebilmektedir.
Sigaranin pek cok zararinin yani sira, inflamatuar bagirsak
hastaliklarindan  diyare semptomlarini  daha da
siddetlendirdigi bilinmektedir. Dogal olarak bu etki
mekanizmasinin da sigara iciminin bagirsak motilitesini
arttiricl yonde etkiledigi diisiincesini desteklemektedir.*
Bu olumsuz etki mekanizmasini bilmeden sadece sonuca
odaklanan konstipasyonlu bireylerden bazilari da
bosaltimi kolaylastirdigi icin defekasyonu uyarmasi adina
bosaltim 6ncesi sigara icmeyi aliskanlik edinmektedirler.
Diger yandan sigarayl birakanlarda da olasi bir tiitln
yoksunlugu belirtisi olarak zaman zaman
konstipasyondan bahsedilmektedir. Toplumda titlin
birakmanin olasi bir sonucu olarak konstipasyondan ara
sira s6z edilmesine ragmen; Ruhsal Bozukluklarin Tanisal
ve Sayimsal El Kitabi (DSM-IV) tani kriterlerinde
konstipasyona vyer verilmemistir.> DSM-IV tiitiin
yoksunlugu tani kriterlerinde; sinirlilik, hayal kirikligi veya
ofke, kaygi, konsantrasyon zorlugu, huzursuzluk, azalmis
kalp atig hizi, istah artisi veya kilo alimi, depresif ruh hali
ve insomnia belirtilerine yer verilmistir.®

Sigara igerisinde bulunan nikotin, sigara dumanindaki
yaklasitk 4000 farkli maddenin en ilging bilesenlerinden
biridir ve bu maddelerden vyaklasik 100 tanesinin
kanserojen oldugu bilinmektedir.”® Nikotin reseptérleri
ise, kolonik i¢ ve dis sinirler ile pre-paravertebral
ganglionlarda bol miktarda bulunur.® Nikotin, nikotinik
reseptorlere baglanarak parasempatomimetik sistemi
stimile ederek bagirsak peristaltizmini ve tonusu
arttinr.? Bu peristaltik yanit, séz konusu segmentte
bulunan reseptdr oranina bagh olarak da degisir.” Bu
etkinin sonucu olarak da bagirsak bosaltimi kolaylasir.
Aslinda  sigaranin  tamamen  zararh  bir  etki
mekanizmasinin sonucunda gelisen bu etki; konstipasyon
sorunu olan birey tarafindan ¢6ziim olarak algilanir ve bu
durumda sigara; hastalar tarafindan kendi kendine
kullanilan dogal bir ilag gibi gorilebilmektedir.?
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Sigara ve Konstipasyon iliskisine Yonelik Calismalar
Sigara ve konstipasyon arasindaki iliskiyi inceleyen ¢ok az
sayida ¢alisma bulunmaktadir ve bu galismalarda sigara
ile konstipasyon arasinda pozitif korelasyon saptandigi
gibi, negatif korelasyonun tespit edildigi ¢alismalar da
bulunmaktadir.

Sigara icen erkek gondilliler ile yapilan ¢alismada, total
kolon gegis sliresinin, sigara icmeyenlere gére daha uzun
oldugu ortaya cikmistir. Bu da sigaranin bagirsak
hareketlerini baglatmaya yardimci olabilecegine dair
yaygin inanca aykiri gériinmektedir. 10

Ulkemizde saglikli geng bireylerle yapilan bir ¢alismada
ise, sigara icimi ve konstipasyon arasinda anlaml bir iligki
saptanmasa da sigara igcmenin konstipasyonla ters
orantili oldugunu, sigara icen bireylerde konstipasyon
gorilme durumunun azaldigini gosteren ¢alismalar
mevcuttur.1214

17’si agir igici, 16’s1 hafif igici olmak Uzere 33 sigara igen
bireyle yapilan ¢alismada, 21 giin boyunca titln
yoksunluk belirtileri izlenmistir. Bu belirtiler, DSM-IV’teki
titin yoksunlugu tani kriterleri ile uyumlu olmakla
beraber, ayni zamanda bu bireylerin yaklasik licte birinde
konstipasyon da gérilmustir.'

Sigara birakma klinigine bagvuran 1067 kisi ile yapilan
baska bir ¢alismada; sigara igmenin birakildigl baslangig
zamanindan itibaren 4 hafta boyunca konstipasyon
belirtileri derecelendirilmis ve sigarayi biraktiktan sonraki
her hafta sirecinde konstipasyonda onemli derecede
artis oldugu saptanmistir. Bu hastalardan yalnizca 3
tanesi derecelendirmenin tersi yoninde sonug vermistir;
yani zaman ilerledik¢e ciddi konstipasyondan hafif
konstipasyona gectigi belirtilmistir. Denekler 4 hafta
takip edildiginden dolayr ¢alismanin bulgularinda
konstipasyonun diizelip diizelmedigi konusunda bilgiye
yer verilmemistir ve bu nedenle gelecekteki ¢alismalarin
bu konulara odaklanmasi dnerilmistir Orneklem sayisinin
fazla oldugu benzer calismalarda da cogunlukla sigara
birakilmasina bagh konstipasyon gelistigi raporlanmigtir.®
Konu ile ilgili yapilan baska bir arastirmada, 30 saglkli
birey ile galisiimis ve bireylere intravendz (IV) yoldan
nikotin verilerek, fecgesin kolonik gegisi ve kolon
hareketliligi izerindeki etkisi incelenmistir. Yiksek doz IV
nikotin verilen bireylerin inen kolonunda, inflizyon
basladiktan 30 dakika sonra hem fazik hem tonik basing
degisikliklerinin  oldugu hem de yiksek genlikli
kontraksiyonlarin gelistigi ve bosaltimin 6nemli 6l¢lide
hizlandigi kaydedilmistir. Distk doz verilen IV nikotin
inflizyonunda ise, bu tir basing ve kasilma aktivitelerinin
olmadigl gozlemlenmistir. Dolayisiyla; nikotinin saglikh
bireylerde kolon motor aktivitesi lUzerine doza bagiml
etkileri oldugu sonucuna varilmistir.®

Bir diger calismada ise en az 15 yil boyunca glinde 25 ve
daha fazla adet sigara igen bireylerde, bagirsak
hareketliliginin ~ arttigr  gosterilmistir.  Calismanin
bulgularinda sadece kronik icicilerde zaman iginde degil,
sigaranin  akut icimi sonrasinda da  bagirsak
peristaltizminin arttigi ifade edilmistir.*>1®

Sigara ile nikotin iliskisini inceleyen baska bir calismada,
sigara icmeyen saglikli erkeklere uygulanan transdermal
nikotin  bantlarinin  kolonik  gecisi  hizlandirdigi,
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rektosigmoidal bosalmayi arttirdigi ve dolayisiyla
nikotinik asidin bagirsak motilitesini etkileyebilecegi
tespit edilmistir. Bu hizlanma; radyo-opak madde igeren
kapsullerin yutturularak, bir dizi abdominal X-Ray
grafilerinin ¢ekilmesiyle saptanmistir.”

Sigara ve kahvenin rektal tonus lzerine etkilerinin ayri
ayri incelendigi baska bir calismaya, 16 saghkli birey
gondlli olarak katilmistir. Bu gonillilerden 8’inde
kahvenin, diger 8'inde de sigaranin etkinligi incelenmistir.
Kahve grubuna 280 ml sert bir kahve, sigara grubuna ise
2 mg nikotin sublingual formda verilmistir. Nikotin
uygulamasindan sonra %7’lik rektal tonus artigi
gozlenirken, kahve iciminden 20 dakika sonra ise rektal
tonus %45 oranla anlamh bir sekilde artis saptanmistir.
Tonusdaki bu ciddi artis da defekasyonu etkilemektedir.1®
Calismada kahvenin kolon hareketliligi Gizerindeki etkisi
de su sekilde agiklanmaktadir; iceriginde bulunan kafein,
gastrointestinal motilite Gzerinde inhibe edici etkisi olan
adenosin reseptdrlerini antagonize eder.'® Ayni zamanda
kahvenin tuketiminden sonraki 4 dakika icerisinde
rektosigmoid bolge ile sinirli ve en az 3 dakika siiren kolon
hareketliliginde bir artisa neden oldugu bilinmektedir.
Sonug¢ olarak kahvenin rektosigmoid (izerindeki bu
etkisinin, defekasyon hissini uyardig ortaya cikmistir.2
Sigara-nikotin iligkisini arastiran ve 2020 yilinda yapilan
en guncel calismada ise; gecmis yillarda yapilan diger
calismalardan farkli olarak sigara icenlerde, sigara
icmeyenlere gore konstipasyonun daha fazla goruldagi,
ama bunun sinir diizeyde anlamh oldugu saptanmistir.
Ancak bu calismada diyet ve egzersiz gibi dis faktorlerin
kontrol edilemedigi, bu faktorlerin kontroliiniin
saglanmasi igin daha ¢ok ve ayrintili galismaya ihtiyag
duyuldugu belirtilmistir.2°

Sigaranin Gastrointestinal Sistem Uzerine Olumsuz
Etkileri

Sigara i¢imi, zaman zaman bazi bireyler igin
konstipasyonu giderici alternatif bir ¢6ziim olarak gorilse
de sigaranin diger sistemlerde oldugu gibi tim
gastrointestinal sistem (zerinde olumsuz etkileri
bulunmaktadir.

Dolayislyla sigara icmek, 6zofagus kaslarini zayiflatabilir
ve mide asidinin 6zofagusa geri kagisina sebebiyet
vererek gastroozofageal refli tablosunu ortaya
cikarabilir.?! Sigara icmenin peptik Ulserleri daha da
kétilestiren bir dizi olumsuz etkisi bulunmaktadir.??
Sigara iciminin safra kesesi hastaliklari ve safra kesesi tasi
olusumu riskini de arttirdig bilinmektedir.?® Yine sigara
icmenin non-alkolik yagli karaciger hastaliginin gelisme
riskini de arttirdigi ve pankreatitli bireylerde meydana
gelen semptomlarin  siddetini de alevlendirdigi
bildirilmistir.2#%> Bagirsaklarda ise sigara, anormal doku
blylmeleriile karakterize olan kolon poliplerinin gelisme
riskini ikiye katlamaktadir.2® Cesitli kanser tirleriyle de
baglantili olan sigara; dudak, larinks, mide, kolon ve
rektum kanseri gibi onkolojik olgulara sebebiyet verebilir.
Ancak sigarayi birakmak, tim bu olumsuz etkileri hizla
tersine cevirerek iyilesmeyi hizlandirabilir.??
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Tartisma

Bugline degin degisik zamanlarda sigara icilmesinin
konstipasyonu azalttigini gosteren c¢alismalar olmakla
beraber, konstipasyonu arttirdigini raporlayan ¢ok daha
fazla yayin bulunmaktadir. Diger yandan sigara
kullanilmasinin biitin sistemlerde oldugu gibi cesitli
gastrointestinal sistem hastaliklarina neden olabilecegi
gorilmektedir. Bu baglamda riskleri diisinmeden veya
bu riskleri 6nemsemeden ya da bu riskleri goze alarak
konstipasyonu gidermek amaciyla kullanmanin saghksiz
bir yaklasim oldugu net olarak agiktir.

Hemsire, hekim ve diger saglik calisanlarinin sigarayi
birakan yaklasik her 6 kisiden birinde konstipasyon
gorilmesinin ve vyaklasik 11 kisiden biri icin de bu
konstipasyon sorununun ciddi olabilecegi olasiliginin
bilincinde olmasi gerekir. Dolayisiyla bu semptomu
yasayan hastalar rahatlatiimali ve tibbi olarak tedavi
edilmelidir.>  Nikotin  yoksunlugu belirtisi  olarak
konstipasyon gelisen kisilerde, uygun dozlarda verilmesi
kosuluyla magnezyum tuzlarinin kullaniminin  hem
iyilestirici etkisinin oldugu hem de konstipasyonu 6nleyici
oldugu vurgulanmaktadir.?

Sonug olarak hemsirelerin hem sigara birakilmasina bagh
gelisen konstipasyon olgularinda hem de konstipasyon
sorunu olan bireylerin risklerini bilmeden veya
dlistinmeden ¢6zim olarak sigara kullanmalari (6rnegin
tuvalete gitmeden oOnce sigara icmek gibi yanlis bir
aliskanhgi olanlar) durumunda bilgili ve bilingli olmalari
gerekmektedir. Ozetle hemsire konstipasyonu sorunu
olan bir bireye bakim verirken ya da saglik egitimi
yaparken oncelikle iyi bir anamnez alarak kontrendike bir
saglik sorununun olmamasi durumunda; ginliik sivi
alimini arttirmak ve o6zellikle sabahlari ag¢ iken ihk su
icilmesine tesvik etmek, lifli/posali gida alimini, sebze-
meyve agirlikli beslenmeyi arttirmak, bagirsak uyarici
etkisi olmasi nedeniyle  uygun miktarlarda kahve
tlketilmesini 6nermek, alt abdomene uygun ama nazikge
masaj yapilmasini 6gretmek, her giin ayni saatlerde
defekasyona  ¢ikmasini  sdylemek ve  bagirsak
peristaltizmini giderek daha da
azaltacagi/tembellestirecegi igin bilingsiz ve gereksiz
lavman kullaniminin ya da bitkisel Grin kullaniminin
yanhsliklari konusunda bilgilendirici/egitici uyarilarda
bulunmak gibi uygun danismanlik ve hemsirelik
girisimlerini-bilmeli, dnermeli ve uygulamalidir.

Bu bilgilendirmelerin yani sira hemsirenin; 6zellikle
bireyin sigara konusundaki bilgilerini, tutum ve
davranislarini, aliskanliklarini ayrintili incelemesi ve varsa
sigara-konstipasyon iliskisi konusundaki yanhs
inanislarini dizeltmesi, sigaranin olumsuz
etkilerini/zararlarini anlatmasi, dogru bilgilendirme ve
danismanlik yapmasi ¢cok dnemli bir gereksinimdir.

Etik Standartlara Uygunluk
Calismanin bilimsel amagla yayinlanabilecegine dair etik
onam alinmasi gerekmemektedir.
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