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Effect Of Epidermal Growth Factor & Platelet-Rich Plasma In
Experimental Rat Burn Model

Deneysel Sican Yamk Modelinde Epidermal Growth Faktor (EGF) Ve
Plateletten Zengin Plazmamn EtKisi

Abdiilkadir Calavul®

1 Sanlurfa Metrolife Hastanesi, https://orcid.org/0000-0002-6790-128X

Abstract

Introduction: Today, drugs are being tried with various methods for the early healing of burn wounds.
However, no drug still shows the desired effect in burn healing.

Objective: This experimental study investigated the effects of platelet-rich plasma (PRP) and epidermal growth
factor(EGF) on burn wounds.

Method: In this study, 48 Spraque-Dawley male rats aged 12 to 16 weeks weighing 350 — 450 g were used
under general anesthesia. The rats in Group 1 were in the control group, and no application was made. Only EGF
was applied to the burn area created on the backs of the rats in the 2nd group, EGF + PRP was applied to the
burn area created on the backs of the rats in the 3rd group, and only PRP was applied to the burn area created on
the backs of the rats in the 4th group.

Results: In terms of epidermis regeneration, there was a statistically significant difference between days 7, 14,
and 21 of Groups 1, 3, and 4. Regarding granulation, there was a statistically significant difference between days
7, 14, and 21 of Groups 1, 2, and 3. Regarding inflammation, Groups 1, 2, and 4 are investigated seventh, 14th,
and 21st days. There was a statistically significant difference between his days. In terms of hair follicle
regeneration, there was a statistically significant difference between days 7, 14, and 21 of Groups 2, 3, and 4.
Conclusion: It was concluded that platelet-rich plasma and epidermal growth factor applied by intralesional and
perilesional injection methods positively affected wound healing and accelerated wound healing in rats with
third-degree burns.

Keywords: Burn, Platelet Rich Plasma, Epidermal Growth Factor.

Ozet

Giris: Giiniimiizde yanik yarasinin erken iyilesmesi i¢in gesitli yontemlerle ilaglar denenmektedir. Ancak yanik
iyilesmesinde halen istenen etkiyi gdsteren ilag bulunmamaktadir.

Amag: Bu deneysel galisma plateletten zengin plazma(PRP) ve epidermal biiyiime faktoriinin (EGF) yanik
yarasti lizerine olan etkilerini arastirmak amaciyla yapilmistir.

Yontem: Bu calismada, genel anestezi altinda 350 — 450 gr agirliginda 12 — 16 haftalik 48 adet Spraque-Dawley
erkek rat kullanildi. PRPelde etmek icin 8 adet rat kullanildi. Kalan 40 rat randomizasyon listesine gore her
grupta 10 rat olmak iizere4 grup olusturulduktan sonra sirtlarinda 2 cm boyutunda 4 adet disi olan tarak
seklindeki metal plaka ile tam kat yanik olusturuldu. 1. grupta yer alan ratlar kontrol grubu olup her hangi bir
uygulama yapilmadi. 2. grupta yer alan ratlarin sirtlarinda olusturulan yanik alanina sadece EGF uygulamasi, 3.
grupta yer alan ratlarin sirtlarinda olusturulan yanik alanina EGF + PRP, 4. grupta yer alan ratlarin sirtlarinda
olusturulan yanik alanina ise sadece PRP uygulandi. Gruplardan elde edilen preparatlar histopatolojik olarak
incelendikten sonra istatistiki verilerle yorumlanip karsilastirildi.

Bulgular: Epidermis rejenerasyonu agisindan Grup 1,3 ve4’iin 7. 14. ve 21. giinleri arasinda istatiksel olarak
anlamli fark ¢ikmustir. Graniilasyon agisindan Grup 1,2 ve 3’iin 7. 14. ve 21. giinleri arasinda istatiksel olarak
anlamh fark ¢ikmustir. Inflamasyon agisindan Grup 1,2 ve 4’iin 7. 14. ve 21. Giinleri arasinda istatiksel olarak

Corresponding Author: Abdiilkadir Calavul, e-mail: calavul@hotmail.com

Received: 13.04.2023; Accepted:30.04.2023; Published Online:30.06.2023

Cite: Calavul A. Effect Of Epidermal Growth Factor & Platelet-Rich Plasma In Experimental Rat Burn Model. Acta
Medica Ruha. 2023;1(2):41-51. https://doi.org/10.5281/zenodo.7850981

The journal is licensed under a Attribution 4.0 International (CC BY 4.0)




Effect Of Epidermal Growth Factor & Platelet-Rich Plasma In Experimental Rat Burn Model. Calavul A.

anlamli fark ¢cikmistir. Kil folikiil rejenerasyonu agisindan Grup 2, 3 ve 4’iin 7. 14. ve 21. giinleri arasinda
istatiksel olarak anlamli fark ¢ikmaistir.

Sonug¢: Ugiincii derece yanik olusturulan ratlarda intralezyonel ve perilezyonel enjeksiyon ydntemiyle uygulana
plateletten zengin plazma ve epidermal biiyiime faktoriiniin yara iyilesmesi lizerine olumlu etkilerinin oldugu ve
yara iyilesmesini hizlandirdig1 sonucuna varimistir.

Anahtar Kelimeler: Yanik, Plateletten Zengin Plazma, Epidermal Biiyiime Faktori.

INTRODUCTION

A burn is one of the most severe traumas every individual can face. Morbidity and mortality
are very high due to the long duration of treatment and secondary infections added to it.
Successful results are obtained with treatments such as early debridement and grafting of the
burned area. However, different treatments are used in cases where early grafting cannot be
performed for various reasons, such as the operation cannot be performed due to the poor
general condition of the patient and the lack of good healthy skin to obtain a graft. Especially
in patients with extensive burns, using various products for earlier wound healing can affect
the patient's survival and reduce infectious complications (1). Wound care materials and
artificial skins are produced and used for this purpose. Studies in this area are promising, and
new solutions are being explored. However, no drug still shows the desired effect in burn
healing. For this purpose, platelet-rich plasma and growth factors are used in all areas of
medicine due to their properties that increase and regenerate wound healing (2).

Epidermal Growth Factor is a mitogenic polypeptide consisting of 53 amino acids found in
different tissues and body fluids of many mammalian species. When injected
subcutaneously, it transforms into a 48-amino acid shape and becomes active. EGF has a
proliferative effect on cells of both mesodermal and ectodermal origin, especially
keratinocytes and fibroblasts. EGF granulation tissue increases the level of collagen and
glycosaminoglycans; as a result, epithelialization accelerates, and wound tensile strength
increases. Submandibular salivary gland extracts, in which EGF is abundant, have an
accelerating effect on wound healing. The most important known effect of EGF is that it
accelerates wound healing. It is known to accelerate wound healing by stimulating the
production of proteins and the migration of epithelial cells. The effect of EGF on wound
healing goes through three processes: the inflammatory phase, the fibroblastic phase, and the
remodeling phase. EGF, a mitogenic polypeptide, begins to act on wound healing at the end
of the inflammatory phase and is known to induce the fibroblastic formation and stimulate the
formation and epithelialization of granulation tissue (3).

Platelet-rich plasma (PRP) is a natural fibrin-derived biomaterial used in all areas of medicine
due to its wound-healing enhancing and regenerating properties. It provides micro
vascularization and epithelium cell migration in the area where it is placed. In this way, it
accelerates wound healing in open wounds. Platelet-rich plasma (PRP) forms a matrix for
endothelial cells and fibroblasts with its tetra molecular structure. It accelerates angiogenesis
and provides easy remodeling of fibrin. PRP is not only a simple fibrin structure but also a
matrix that contains all molecules and cellular elements that provide healing (4).

This experimental study aimed to investigate the effects of platelet-rich plasma (PRP) and
epidermal growth factor (EGF) on burn wounds.

METHOD

Experimental animals were procured from Dicle University Prof. Dr. Sabahattin PAYZIN
Health Sciences Research and Application Center (DUSAM) for the study. Rats were housed
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in standard mass cages. Their feeding will be given in standard pellets. Room temperature
was kept constant at approximately 21°C. Laboratory lighting was provided with 12 hours of
daytime and 12 hours of the night, controlling the circadian rhythm. The humidity of the room
is set to remain at 45+10%. A single surgeon performed all procedures.

Surgical procedures include 50 mg/kg Ketamine sodium (Ketalar® vial; Pfizer Ltd $ti,
Istanbul, Turkey) and Xylazine hydrochloride (Rompun® vial, Bayer Inc, Germany) 10mg/kg
mixture was administered intraperitoneally and performed under general anesthesia. Cefazolin
sodium 0.25 gr/kg (Cefazol® vial, Mustafa Nevzat Ila¢ Sanayi, Istanbul, Turkey) was
administered intramuscularly in the form of divided doses 1 hour before the operation and for
three days after the operation. The working area on the backs of the rats was shaved and
disinfected with a 10% povidone-iodine solution (Batticon®, Adeka fla¢ Ltd Sti, Samsun,
Turkey).

4-8 cc of blood was taken intracardially from rats (8 units) to obtain PRP under 60 mg/kg
intraperitoneal pentobarbital (PentothalSodium®, Abbott Pharmaceuticals, Istanbul, Turkey)
anesthesia. Electro-Mag branded centrifuge device in the Department of Biochemistry,
Faculty of Medicine, the laboratory was used to obtain PRP. After the blood was placed in the
centrifuge device, it could be centrifuged for 10 minutes at a speed of 1200 rpm. At the end of
the centrifuge, the platelet-poor plasma (PPP; platelet-poor plasma) and platelet-rich plasma
(PRP; platelet-rich plasma) layer in the upper part of the tube were separated from the
erythrocyte and leukocyte supernatant in the lower part and then centrifuged again at 10 min
3600 rpm. The concentrate obtained at the end of the centrifuge was prepared by counting the
cells of PRP and preparing it to be approximately 1.000.000 platelets/ul. The PRP obtained
was mixed with 0.25cc 10% calcium chloride solution and 0.125cc 300 IU pig thrombin
solution (Fibriquick® Thrombin, BioMerieuxInc, Durham, NC, USA) before surgical
application, and PRP was activated and then applied.

The comb-shaped metal plate with four females 2 cm in size was left on the flame for 30
seconds and then contacted the back area of the rats for 20 seconds to create a 3rd-degree
burn. According to the Parkland formula, approximately 2 ml of ringer lactate was
administered intraperitoneally for resuscitation after the burn. Daily analgesia and anti-
biotherapy were provided after the procedure.

In our study, 48 Sprague Dawley male rats were used. Eight rats were used to obtain PRP.
The remaining 40 rats were divided into four groups, with ten rats in each group according to
the randomization list.

Group 1: The control group is the only burn created. In addition, no application was
made.Group 2: Only EGF was applied to the burn area created on the backs of rats. On days
0, 3, 7, and 14, EGF was administered with intralesional and perilesional regeneration of 75
pg/day.Group 3: EGF + PRP was applied to the burn area created on the backs of rats. 0, 3, 7
andOn day 14, EGF was administered by intralesional and perilesional injections of 75 ug/day
and PRP of approximately 1,000,000 platelets/pl.Group 4: Only PRP was applied to the burn
area created on the backs of rats. On days 0, 3, 7, and 14, PRP was administered by
intralesional and perilesional injection with approximately 1,000,000 platelets/pl.

After four weeks under ketamine anesthesia, the rats were sacrificed and transferred to
formalin solution after taking samples from the treated burn sites. Transverse and longitudinal
sections were taken from the tissues taken for histopathological examination. The findings
were compared by scoring (0: None, 1: Less, 2: Medium, 3: Good, 4: Very good).
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Statistical Analysis

The data were analyzed in IBM SPSS Statistics15.0 statistical package program. As a
statistical analysis, categorical variables in the descriptive findings section are presented with
numbers, percentages, and median. The Kolmogorov-Smirnov test investigated whether the
distribution of continuous variables was close to normal. The significance of the difference in
terms of the distribution of histopathological scores between the groups was investigated by
Kruskal Wallis tests. The conditions that caused the difference were determined using the
Mann-Whitney test in the binary comparison of the groups. Wilcoxon Signal test was used to
determine the follow-up time(s) that caused the difference if the Friedman test statistic result
was significant and to compare the significance of the difference in terms of histopathologic
score distribution between any two follow-up times within the groups. In all analyses, the
statistically significant level was taken as p<0.05.

RESULTS

Multiple simultaneous comparisons of the histopathological scores of each group on days 7,
14, and 21 are presented in Table 1. In terms of epidermis regeneration, there was a
statistically significant difference between days 7, 14, and 21 of Groups 1, 3, and 4. (p=0.013,
p=0.014, and p=0.028). In terms of granulation, there was a statistically significant difference
between days 7, 14, and 21 of Group 1, 2, and 3. (p=0.039, p=0.008, and p=0.003) There was
a statistically significant difference between days 7, 14, and 21 of Group 1, 2 and 4 in terms of
inflammation. (p=0.001, p=0.005, and p=0.045) In terms of hair follicle regeneration, there
was a statistically significant difference between days 7, 14, and 21 of Group 2, 3, and 4.
(p=0.005, p=0.032, and p=0.006)

The results of multiple comparisons in histopathological scores between follow-up times
within each group are given in Table 1. Regarding epidermis regeneration, when the groups
were compared according to their follow-up times, a statistically significant difference was
found between the 7th and 21st days of Group 1 and Group 3 and between the 7th and 14th
days of Group 4 in terms of histopathological scores. (p<0.05). When the groups were
compared in terms of granulation according to their follow-up times, a statistically significant
difference was found in terms of histopathological scores between the 7-14th and 7-21st days
of Group 1 and Group 2, between the 7-14th days of Group 3, and between the 7-21st days of
Group 4 ( p<0.05).

Multiple comparisons of groups at days 7, 14, and 21 in terms of epidermis regeneration are
presented in Table 1. In terms of epidermis regeneration, there was a statistically significant
difference between the groups in terms of median histopathological score levels on day 7, and
there was a statistically significant difference in the histopathological score of Group 1
compared to Group 2, 3, and 4. (p<0.001; p<0.001 and p=0.008). In addition, there was a
statistically significant difference in the histopathological score of Group 4 compared to
Groups 2 and 3. (p<0.001 and p=0.006). No statistically significant difference existed
between groups 2 and 3 (p=0.067). In terms of epidermis regeneration, there was a
statistically significant difference between the groups in terms of median histopathological
score levels within day 14, and there was a statistically significant difference in the
histopathological score of Group 1 compared to Group 2, 3, and 4. (p<0.001; p<0.001 and
p=0.005). In addition, there was a statistically significant difference in the histopathological
score of Group 2 compared to Group 4. (p=0.042). There was no statistically significant
difference between Groups 2 and 3 and Groups 3 and 4. (p=0.654 and p=0.125).
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Table 1. Multiple Comparison Of Groups On Days 7, 14 And 21 In Terms Of Epidermis
Regeneration

Control EGF EGF+PRP  PRP
Epidermis Regeneration Group 1 Group2 Group 3 Group4
(n=10) (n=10) (n=10) (n=10)
None 8 80 | - - - - 2 20
Mild 2 20| 1 10 3 30 7 70
Moderate - 6 6 7 70 1 10 <0,001
Py Good - 3 3?) - - - -
Median 0 2 2 1
(Min-Max) (0-1) (1-3) (1-2) (0-2)
None 3 30| - - - -
Mild 7 70| 1 10 20 50
Day 14 Moderate - - 8 80 70 50 <0,001
Good - - 1 10 10 -
Median Median 2 2 15
(Min-Max) (0-1) (1-3) (1-3) (1-2)
None 2 20 1 10 - - - -
Mild 7 70| 1 10 - - 6 60
Day 21 Moderate 1] 10] 5 50 | 5| 50| 4 40 <0,001
Good - - 3 30 5 50 - -
Median 1 2 2,5 1
(Min-Max) (0-2) (0-3) (2-3) (1-2)

(%)*: Colonpercentage **: Kruskal Wallis Test wasused.

Multiple comparisons of groups on days 7, 14, and 21 in terms of granulation are presented in
Table 2. There was a statistically significant difference in median histopathological score
levels between the groups within the seventh day in granulation. Bilateral comparisons
showed a statistically significant difference in the histopathological score of Groups 2 and 3.
(p=0.007). There was no statistically significant difference in the binary comparison of the
other groups. (p>0.05) In terms of granulation, there was a statistically significant difference
between the groups regarding median histopathological score levels within day 14, and there
was a statistically significant difference in the histopathological score of Group 1 compared to
Group 2 and 3 in bilateral comparisons. (p=0.044 and p=0.001). In addition, there was a
statistically significant difference in the histopathological score of Group 2 and Group 4
compared to Group 3. (p=0.019 and p=0.001). There was no statistically significant difference
between groups 1 and 4 and 2 and 4. (p=0.661 and p=0.089). There was no statistically
significant difference in median histopathological score levels between the groups within the
21st day regarding granulation. (p=0,134) ; There was a statistically significant difference in
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the histopathological score of Group 3 and Group 1 in the bilateral comparisons. (p=0.021).
There is no statistically significant difference in the binary comparison of the other groups.
(p>0.05)

Table 2. Comparison Of Granulation, Multiple Groups in 7, 14 And 21 Days

Control EGF EGF+PRP PRP
Granulation Group 1 Group2 Group 3 Group4 P-value
(n=10) (n=10) (n=10) (n=10)
None 4 40 4 40 - - 1 10
Mild 5 50 5 50 4 40 7 70
Day 7 Moderate 1 10 1 10 6 60 2 20 0,010
Good 1 1 2 1
(Min-Max) (0-2) (0-2) (1-2) (0-2)
None 6 60 2 20 - - 5 50
Mild 4 40 6 60 3 30 5 50
Day 14 Moderate - - 2 20 7 70 - - <0,001
Good 1 2 3 15
(Min-Max) (1-2) (1-3) (2-3) (1-2)
None 5 50 3 30 1 10 3 30
Mild 5 50 6 60 6 60 4 40
Day 21 Moderate - - 1 10 3 30 3 30 0,134
Good 15 2 2 2
(Min-Max) (1-2) (1-3) (1-3) (1-3)

(%)*: Colonpercentage **: Kruskal Wallis Test wasused.

When the groups were compared in terms of inflammation (Table 3) according to their
follow-up times, a statistically significant difference was found between the 7-14th and 7-21st
days of Group 1 and Group 2 and between the 7-14th days of Group 4 in terms of
histopathological scores. (p<0.05). In terms of hair follicle regeneration, when the groups
were compared according to their follow-up times, there was a statistically significant
difference in terms of histopathological scores between days 7-14 of Group 1, between days
7-14 and 7-21 of Group 2, between days 7-21 of Group 3, and between days 7-14 and 7-21 of
Group 4. (p<0.05).
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Table 3. Comparison Of Inflammation, Multiple Groups In 7, 14 And 21 Days
Control EGF EGF+PRP PRP

Inflammation Group 1 Group2 Group 3 Group4
(n=10) (n=10) (n=10) (n=10)
n (%0)* n (%0)* n (%)* n (%)*
None 1 10 1 10 5 50 3 30
Mild 3 30 3 30 5 50 7 70
Moderate 6 60 6 60 - - - -
Day 7 0,002
Good 4 4 25 3
Min (2- (2-4) (2-3) (2-3)
Max 4)
Mild - - 3 30 2 20 1 10
Moderate 7 70 5 50 5 50 7 70
Good 3 30 2 20 3 30 2 20
Day 14 . 0,606
Median 2 2 2 2
Min (2- (1-3) (1-3) (1-3)
Max 3)
Mild 2 20 - - 1 10 2 20
Moderate 5 50 7 70 8 80 5 50
Day 21 Good 3 30 3 30 1 10 3 30 0.738
Median 2 2 2 2
Min-Max) (1-3) (2-3) (1-3) (1-3)

(%)*: Colonpercentage **: Kruskal Wallis Test wasused.

DISCUSSION

Burn is one of the most severe traumas faced by the human body. Mortality is still high due to
long-term treatment and secondary infections that are often added to it. Today, drugs are
being tried with various methods for the early healing of the burn wound. However, no drug
still shows the desired effect in burn healing. Bone marrow is suppressed due to silver
sulfadiazine use and sepsis, especially after significant burns (5). This is an essential factor
that suppresses wound healing in burns.

Platelet-rich plasma (PRP) is a natural fibrin-derived biomaterial used in all areas of medicine
due to its wound-healing enhancing and regenerating properties. It provides micro
vascularization and epithelium cell migration in the area where it is placed. In this way, it
accelerates the healing of open wounds (6). Platelet-rich plasma (PRP) forms a matrix for
endothelial cells and fibroblasts with its tetra molecular structure. It accelerates angiogenesis
and provides easy remodeling of fibrin. Platelet-rich plasma is a simple fibrin structure and a
matrix containing all the molecules and cellular elements that promote healing (7).
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Platelet-rich plasma not only contains a large number of platelets but also contains all clotting
factors. Many cytokines and growth factors secreted from activated platelets affect various
stages of wound healing. Platelets begin secreting these factors approximately 10 minutes
after clotting, and over 95% of the growth factors are secreted within an hour. After
preparation, PRP remains stable for about 8 hours (8).

Platelet-rich plasma effectively combines soft and hard tissue reconstruction in oral and
maxillofacial surgery. Many studies show that PRP increases wound healing in chronic
wounds that do not heal (9). Again, in acute traumas and incisional wounds, PRP has been
shown to positively affect wound healing up to twice as much (7). Platelet-rich plasma
increases epithelial differentiation and allows collagen to be organized into tightly packed
bundles of fibers more dense and parallel to the epidermis (10). It has been shown that
wounds treated with platelet-rich plasma do not have prolonged inflammation leading to scar
growth and bacterial infections and that the inflammation phase is shortened (7).

In our study, when the histopathological findings were examined one by one, In terms of
epidermis regeneration, there was a statistically significant difference between days 7, 14, and
21 of Group 1, 3, and 4. (p=0.013, p=0.014, and p=0.028) In terms of granulation, there was a
statistically significant difference between days 7, 14 and 21 of Group 1, 2 and 3. (p=0.039,
p=0.008 and p=0.003) There was a statistically significant difference between days 7, 14 and
21 of Group 1, 2 and 4 in terms of inflammation. (p=0.001, p=0.005and p=0.045).

Sengimen et al. (11) performed autogenous bone graft and PRP membrane for the treatment of
alveolar defect and closure of the oro-nasal opening in a 21-year-old male patient with
unilateral cleft lip and palate who did not improve despite two previous operations and
reconstructed the alveolar defect by taking an autogenous bone graft from the anterior iliac
crest under general anesthesia. Approximately 6 ml of PRP membrane was obtained by
centrifugation of 80 ml of blood intravenously. In the clinical and radiographic examination
performed in the second postoperative month, it was observed that the oronasal opening was
closed, and bone healing was achieved in which graft survival occurred.

EGF is a mitogenic polypeptide consisting of 53 amino acids found in different tissues and
body fluids of many mammalian species. When injected subcutaneously, it transforms into a
48-amino acid shape and becomes active. EGF receptors described in many cell culture media
may be of nonepidermal origin. It performs its effect on the cell by binding to its receptors.
Receptors have been shown in fibroblasts, cornea, lens, small intestine epithelium, glia, and
epithelial carcinoma cells. It combines with EGF receptors outside the cell. Triphosphate
binds to activate adelilatcyclase and tyrosine kinases, after which cell proliferation accelerates
(12). EGF is most commonly secreted by mesodermal cells. EGF is endogenously secreted
from the human submandibular salivary gland. EGF plays a significant role in embryogenesis,
angiogenesis, and repair of tissues and vascular systems. EGF has been experimentally
shown to accelerate wound healing in many studies (13). Studies on systemic administration
of EGF have shown that EGF accelerates wound healing by adhering to epithelization,
granulation tissue formation, and new vessel formation (14-19).

Tiirkyilmaz et al. (20) and Memisoglu et al. (21) concluded that topical application of EGF
accelerates wound healing. As a result of the studies conducted by Babiil et al. (22), they
reported that EGF accelerated wound healing. In his research on wound healing of different
forms of EGF, Simsek (23) reported that EGF applied topically with bioadhesive gels
accelerates wound healing compared to systemic and solution-form applications.
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Erbas et al. (24) reported that EGF increased serum zinc levels in their studies showing the
accelerating effects of EGF in wound healing, while Tiirken et al. (25) reported that EGF
increased liver prostaglandin E2 levels but had no effect on brain prostaglandin E2 levels.
Aral (14) stated that the effect of EGF on skin allografts did not prevent the rejection of skin
allografts in the study he investigated.

In the study by Ozgetin et al. (26), seven child patients treated in the burn unit used gel
material containing EGF, one of the current treatment alternatives, during dressings. The
contributions of EGF applied in this way on wound healing have been shown in different
studies (27-28). Similarly, we observed the positive effects of EGF application on burn wound
healing.

Considering all the results of our study, a very consistent relationship is exhibited between the
groups regarding all the evaluation criteria used. In our study, when the groups were
compared regarding epidermis regeneration according to their follow-up times, a statistically
significant difference was found between the 7-21st days of Group 1 and Group 3 and
between the 7-14th days of Group 4 terms of histopathological scores (p<0.05). In terms of
granulation, when the groups were compared between the groups according to their follow-
up times, there was a statistically significant difference in terms of histopathological scores
between the 7-14th and 7-21st days of Group 1 and Group 2, between the 7-14th days of
Group 3, and between the 7-21st days of Group 4 (p<0.05). There was a statistically
significant difference in histopathological scores between days 7 and 14 of Group 4 (p<0.05).

CONCLUSION

In our experimental model, platelet-rich plasma and epidermal growth factors applied by
intralesional and perilesional injection methods positively affect wound healing in rats with
third-degree burns. Based on these results, Epidermal growth factor and platelet-rich plasma
can be used clinically in burns. Especially in patients who do not have the opportunity to graft
and have a large burn surface, epidermal growth factor, and platelet-rich plasma may be an
alternative for these patients since the rapid healing of the burn areas will reduce
complications and increase survival.
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ATP: Adenosine triphosphate

EGF: Epidermal growth factor

FGF: Fibroblast growth factor
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IGF: Insulin-like Growth Factor

IL-1:Interleukin-1

NO: Nitric oxide

PDGF: Platelet-derived growth factor
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PRP: Platelet rich plasma

PTZ: Prothrombin time

TFP: Platelet poor plasma
TGF-a:Transformative growth factor-a
TGF-B:Transformative growth factor-3
VEGF: Vascular endothelial growth factor
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Abstract

Objective: To determine the effects of demographic factors as age,education, gender, marital status on anxiety
level and anxiety levels and reasons of the patients those will be operated electively.

Method: A total of 800 patients >18 years whohas been prepared for elective surgery and completed the
questionnaire at the anesthesia outpatient clinic have been enrolled in this study. Patients >18 years old, who
were classified as ASA | — Ill according to the American Society of Anesthesiologists (ASA), literate
individuals, subjects without any psychiatric or neurological disease, patients who did not use psychiatric drugs
or alcohol (chronic consumers)were included in the study.

Results: The highest STAI — I value was found in 31 — 50 age group. Pre-operative STAI — | value was higher in
women (p<0.001). When anesthesia history was evaluated 479 of the 700 patients were received
anesthesiapreviously and STAI — | scores were numerically higher in these patients(43.3+-9.4 vs. 41.8+-
9.7)(p=0.056). University graduates had higher levels of anxiety on awakening during surgery (p=0.002).When
the relation between the anesthesia anxiety scores and gender was evaluated women mostly anxious about the
post-operative pain and their family.

Conclusion: It is natural that one could experience a certain form of anxiety before, during and after a surgical
procedure. This research elaborated that being women and no previous history of anesthesia had significantly
affected per-operative anxiety. Briefing the patient in anesthesia examination might play an important role to
relieve the patient.

Keywords: Anesthesia. Anxiety, State-Trait Inventory Test, Surgery, Survey.

Ozet

Amac: Elektif sartlarda opere edilecek olan hastalarin anksiyete diizeylerini,nedenlerini;yas,egitim
durumu,cinsiyet,medeni durum gibi demografik 6zelliklerin anksiyete diizeyine etkisini belirlemektir.

Yontem: Dokuz Eyliil Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon Klinigi Anestezi
Poliklinigi’nde, elektif sartlarda operasyon planlanan, 18 yas iistii 800 yetiskin hasta ankete alindi.American
Society of Anesthesiologists(ASA) siniflamasina gore ASA I ve III grubu, okuma yazma bilen, psikiyatrik ve
ndrolojik herhangi bir hastaligi olmayan, psikiyatrik ilag ve kronik alkol kullanmayan hastalar ¢alismaya dahil
edildi.

Bulgular: Toplanan 800 anket formundan tam doldurulmus olan 700 anket degerlendirmeye alindi. Hastalarin
ortalama, yas degerleri 18-83 (40.95£15.68) olarak bulundu.STAI-I skoru 42.3+9.7 (en diisiik 21 ve en yiiksek
77) olarak bulundu. En yiiksek STAI — I degeri 31 — 50 yaslar1 arasinda olan hastalarda bulundu. Kadin
hastalarin preoperatif STAI — I degerleri, erkeklerden yiiksek bulundu (p<0.001).Hastalarin anestezi &ykiisii
incelendiginde 700 hastanin 479’nun daha 6nce anestezi aldigi ve bu hastalarin STAI — I skorlariin sayisal
olarak daha Once anestezi Oykiisii olmayan hastalara gore daha yiiksek oldugu goriildi (43,3 + 9.4 kars1 41.8 +
9.7). Ancak bu fark istatistiksel olarak anlamli bulunmadi (p = 0.056).Biitiin hastalarin egitim durumlar ile
ameliyat sirasinda uyanmaktan endiselenenlerin sayisi tiniversite mezunlarinda anlamli olarak yiiksek bulundu
(p=0.002).Anestezi endise skorlar1 ve cinsiyet arasindaki iliski incelendiginde kadinlarin en fazla ameliyat
sonrasi agridan ve geride kalan ailesi i¢in endiselendigi goriildii (p=0.000 vep=0.000).

Sonug: Bir kisinin cerrahi iglem dncesinde, sirasinda ve sonrasinda belirli bir kaygi bi¢cimi yagamasi dogaldir. Bu
arastirmada kadin hastalarin ve daha Once anestezi Oykiisii olmayan bireylerin ameliyat sirasindaki kaygiy1
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onemli oOlgiide etkiledigi gosterilmistir. Anestezi muayenesinde hastay1 bilgilendirmek hastay1 rahatlatmada
onemli rol oynayabilir.

Anahtar Kelimeler: Anestezi; Anksiyete, Durumluk-Siirekli Kaygi Envanteri Testi, Cerrahi, Anket.

INTRODUCTION

Pre-operative evaluation of the patient includes determining the physical and psychological
state of the patient, taking the pharmacological and therapeutic history, laboratory findings
and determining the risk of anesthesia. This is followed by informing the patient and pre-
operative preparation with pharmacological and non-pharmacological methods. Pre-operative
medication is an application to prepare the patient psychologically and pharmacologically (1).

Anxiety has been reported before surgery in 60-80% of patients who have undergone surgery
(2, 3). Norris and Baird (4) reported that 60% of the patientswere anxious before surgery in a
cohort of 500 individuals. The State — Trait Anxiety Inventory (STAl)has been commonly
used in research to measure the pre-operative anxiety level of the patients. Domar et al. (5)
reported a mean anxiety score of 45 according to the STAI scale on 523 patients, 57% of
whom were gynecological patients. Similar results were published by Volunteer et al.(6)as
they measured thepre-operative anxiety level as 40.76 in 83 patients, Turhan et al.(7)as they
found the preoperative STAI-1 mean score 46.80 in women and 39.54 in men.

Anxiety levels were found to be higher in women, in patients brought to surgery by their
family and friends, in patients who would undergo cardiac and vertebral surgery, in young
people and in those with previous negative anesthesia experience (8).

Pre-operative preparation has many purposes. But the most important thing is to relieve
anxiety. For this purpose, during the preoperative visit, the patient should be informed about
the anesthesia method to be applied, and his fear and anxiety should be eliminated (5). The
attention of the anesthesiologist can greatly reduce the patient's anxiety, even without the use
of medication. Providing adequate support and accurate information to patients before surgery
has a great effect on reducing anxiety and improving patient outcomes (9).

Garden et al.reported that, 82% of the patients who underwent surgery wanted to know more
about the pre-operative intervention, and it was understood that the most requested
information was the length of stay in the hospital (10).Bugge et al., observed that patients
asked more about pain, duration of anesthesia, reduced risk of daily activities, and less
sedative or complications (11). Bondy et al. concluded that the anxiety in the preoperative
period decreased with the information given in the video or brochure about the anesthesia
procedures (12).

Surgical intervention and type of anesthesia have an important place among the causes of
preoperative anxiety. Studies have shown that the most common source of anxiety in terms of
anesthesia was general anesthesia, and this concern was expressed as “not being able to wake
up from anesthesia”. On the other hand, the most important anxiety in patients who will be
operated with regional anesthesia was “being awake and aware of what is around” and “the
surgical site did not sufficiently become numb ” (13).

Anxiety occurs in 60 — 80% of patients pre-operatively and causes increased blood pressure
and pulse rate, excessive sympathetic activity during intubation leading to use of higher doses
of anesthetic drugs, postoperative nausea, vomiting, increase in pain and analgesic
requirement, delay in wound healing, duration of recovery and hospital stay(14).
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Within the scope of this study,we aimed to elucidate the causes and level of anxiety and
anxiety related to anesthesia in patients who applied to our institution.

METHOD

This researchwas a cross-sectional surveyof 800 adult patients scheduled for elective surgery
in order to determine their anxiety levels and evaluate possible causes. All procedures
followed were in accordance with the ethical standards of the responsible committee on
human experimentation (institutional and national) and with the Helsinki Declaration of 1975,
as revised in 2008.The study has been approved at by the ethics committee of 9 Eylul
University Medical Faculty.

Patients >18 years old, who were classified as ASA I — Il according to the American Society
of Anesthesiologists (ASA), literate individuals, subjects without any psychiatric or
neurological disease, patients who did not use psychiatric drugs or alcohol (chronic
consumers)were included in the study.

Patients <18 years old, with psychiatric or neurological disorders, had difficulty in
establishing cooperation, using psychiatric drugs and chronic alcohol were excluded.

In order to measure the pre-operative anxiety level, the information about the cases has been
collected via questionnaire formed with the “preoperative anxiety and anxiety assessment
form". The questionnaire consists of 15 questions including the STAI anxiety scale and
anxiety scores. Demographic information such as age, gender, education, the type of planned
operation and surgical department, whether they have received anesthesia previously were
collected. The “STAI FORM TX-I” test, which is used to measure the situational anxiety of
patients, consists of two sub-units, each containing 20 statements and measuring trait and state
anxiety separately. The trait anxiety part was planned to measure what was felt in the last 7
days, and the other sub-unit was planned to measure what was felt at that moment.

Likert Scale, had a scoring range from 1 to 5, and had been used to evaluate concerns about
anesthesia (Concern 1: Strongly Disagree, Worry 2: Disagree, Worry 3: Neither disagree nor
agree, Worry 4: Agree, Worry 5: Strongly Agree).The patients were asked to fill out the
questionnaire while they were waiting in the Anesthesia Clinic. At the end of the
questionnaire, the STAI score and the anxiety score of the patients were calculated by scoring
manually.

Statistical Analysis

Statistical analyzes of the data obtained in the study were performed with the SPSS 15.0
(Statistical Package for Social Sciences, Chicago, IL, USA) program. Significance level was
accepted as p<0.05. Variables indicated by count were evaluated viaChi-square analysis,
when the variables indicated by measurement were in accordance with normal distribution.T-
testhas been utilized in comparison of 2 groups, with analysis of variance in comparison of
more than 2 groups, with Mann Whitney U test.Kruskal Wallis Analysis wasutilized when
they were not in accordance with normal distribution. KENDALL correlation analysis was
applied to categorical variables. The validity of the anesthesia anxiety score was evaluated
with Crombach Alpha.

The power analysis of the sample size has been calculated. Based on monthly number of 160
cases, it was planned to recruit at least 113 patients per month at a 95% confidence
interval(CI), with an acceptable error rate of 5%, with a frequency of 50% in cases of
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unknown frequency. The data collection period lasted 6 months. It is planned to reach at least
678 people within 6 months. In this study, a total of 700 patient data were evaluated.

RESULTS

A total of 800 patients participated in the survey and 700 fully filled out of the 800
questionnaire forms were evaluated. The mean, minimum and maximum age values of the
patients were found to be 18-83 years 0ld(40.95+£15.68 years). In this study, the STAI — |
score was found to be 42.3+£9.7 (the lowest 21 and the highest 77). Crombo alpha test was
0.92.

When the relationship between the genders of the patients and their STAI — | values was
examined, it was determined that the STAI — I values of female patients in the pre-operative
period were higher than that of male patients, and this difference between the two groups was
statistically significant (p < 0.001) (Table 1).

Table 1. The Relationship Between Patients’ Gender And STAI — | Scores

Gender P Value
Male 324 46.29 40.0+10.2
Female 376 53.71 442+ 8.8 <0.001*
Total 700 100 42.3+9.7
*:p<0.05

When the relationship between age groups and STAI — | was examined, the STAI — Ivalues of
the 31 — 50 age group and the >51 age group were found to be numerically higher than the 18
— 30 age group. The highest STAI — | value was found in the 31 — 50 age group. These values
were found to be statistically significant (p = 0.034) (Table 2).

Table 2. The Relationship Between Age Groups And STAI — | Scores
Age Groups SIVAVE |

(years)
18-30 210 30 40.9+ 9.0
31-50 273 39 42.7+10.2 0.034*
>51 217 31 43.249.5
*p<0.05

When the educational status of all patients was examined, it was seen that the education level
did not affect the STAI score (p=0.051). The STAI — I scores of the primary school graduates
were numerically high. It was determined that the lowest STAI — | score belonged to
university graduates. However, the difference was not statistically significant. When the
relationship between occupational groups and STAI — | values of all patients was examined,
no significant difference was found between occupational groups (p = 0.067).

When the anesthesia history of the patients was examined, it was determined that 479 of 700
patients had received anesthesia before. The number of previous anesthesia was found to be at
least 1 and at most 17. It was observed that the STAI — I scores of the patients who had not
received anesthesia before were numerically higher. The STAI — | values of patients who had
previously received anesthesia and those who did not were 41.8 = 9.7 and 43.3 + 9.4,
respectively. When the obtained values were analyzed statistically, this difference was not
found significant (p = 0.056).
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When the relationship between the types of operations planned for the patients and pre-
operative anxiety was examined, it was seen that the lowest was 49 (7%) in orthopedics and
highest was 153 (21.9%) plastic surgery. The type of operation with the lowest STAI — | score
was observed to be eye, and the highest one was obstetrics and urology (Table 3).

Table 3. The Relationship Between Operation Types Of The Patients And The STAI — | Scores
N(%) STAI -1 P Value
Median + SD

Obstetrics and Gynecology 112 (16) 45.7+£8.0
General Surgery 95 (13.6) 43.6£10.6
Urology 61 (8.7) 41.9£11.5
Plastic surgery 153 (21.9) 39.749.16 <0.001*
Ear Nose Throat 68 (9.7) 40.749.11
Eyelash 38 (5.4) 37.2+11.2
orthopedics 49 (7) 41.0£9.5
External Anesthesia 118 (16.9) 45.4+8.4
*p<0.05

When the educational status of all patients was examined, it was seen that the number of those
who were worried about waking up during the surgery was the highest among university
graduates. This difference was statistically significant (p=0.002).

1 1.94+1.02 2.19+1.07 2.02+2.00 0.002*
2 2.0+1.04 2.23+1.10 2.08+1.06 0.008*
3 2.29+1.18 239+1.24 2.32+1.20 0.346
4 2.74+1.26 2.62+1.23 2.70£1.25 0.242
5 2.26+1.17 224+1.16 2.25+1.17 0.855
6 2.37+1.22 246+ 1.24 2.40+1.23 0.366
7 2.36+1.18 246+ 1.14 2.39+1.17 0.215
8 2.14+1.09 2.08 +£1.05 2.12+1.08 0.602
9 2.28+1.14 2.20+1.16 2.25+1.15 0.302
10 2.29+1.15 232+ 1.21 2.30£1.17 0.944
11 2.21+1.21 2.14 £ 1.17 2.19+1.20 0.540
12 2.0+1.05 2.10+1.11 2.03£1.07 0.314
13 2.31£1.27 2.19+1.19 2.27+1.24 0.304
14 2.09+1.12 1.97+1.11 2.05+1.12 0.150
15 2.49+1.37 2.30+1.31 2.43£1.35 0.117
*: p<0.05

When the relationship between age groups and anesthesia anxiety scores was examined, the
highest score was reached in the 18 — 30 age group in the 1st item, "I am worried about the
lack of knowledge of the anesthesiologist" (p=0.048). The highest score in the second item, "I
am worried about the lack of experience of the anesthesiologist™, was reached in the 18 — 30
age group (p=0.014). In the fourth item, “I am worried about post-operative pain,” the highest
score was reached in the 31 — 50 age group (p=0.001). When the answers to the other items
were examined, it was found that they were not statistically significant.
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When the anesthesia history of the patients was examined, it was determined that 479 of 700
patients had received anesthesia previously. When the anesthesia anxiety scores and the
anesthesia history of the patients were examined, it was seen that the anxiety scores of the
items "I am worried about the lack of knowledge of the anesthesiologist” and "1 am worried
about the lack of experience of the anesthesiologist™ were higher in those who did not have a
history of anesthesia. This difference was found to be statistically significant(p=0.002 for item
1, p=0.008 for item 2) (Table 4).

DISCUSSION

STAI, which is used to measure pre-operative anxiety, is accepted as the gold standard in the
literature (15). It was first developed as a tool to measure the level of anxiety in healthy
people, but later it was found to be useful in measuring anxiety in patients (16).In our study,
we found the preoperative STAI — | mean score of the patients to be higher in women
(44.2+8.8) than in men (40.0£10.2). Our results were also in parallel with the anxiety levels
reported in previous studies. Women having higher anxiety in the pre-operative period was
due to the fact that women experienced more anxiety related to separation from the family and
that they could express their concerns more easily.

When the relationship between age and pre-operative anxiety level was examined, different
results were achieved in the literature. Some researchers have reported that age did not affect
pre-operative anxiety level (17). Shevde and Panagopoulos(18)published lower pre-operative
anxiety levels in the elderly. In our study, a significant correlation was found between age
groups and anxiety scores. In this study, the STAI — Ivalues of the group aged 31 — 50 years
and the group over the age of 51 were found to be higher. In our study, when the relationship
between age and anxiety was evaluated, it was found that the anxiety of patients over 30 years
of age was lower than patients under 30 years of age.

In previous literature, there were studies showing that the previous anesthesia experience of
the patients was an important variable on the level of pre-operative anxiety. In one study,
anxiety levels were found to be high in patients without a history of surgery (19). On the
contrary, some studies have suggested that the anesthesia experience did not change the
anxiety level (20). In our study, although it was not statistically significant, the anxiety levels
of patients who had not received anesthesia before were found to be higher. When the
anesthesia history of the patients was examined, it was determined that 479 of 700 patients
had received anesthesia previously. Although the STAI — I scores of the patients who had not
received anesthesia before were numerically higher, this difference was not statistically
significant. Jawaid et al. (21) evaluated pre-operative anxiety before elective surgery with the
Visual Analogue Scala(VAS), and in this study, it was found that ASA physical condition and
previous anesthesia experiences did not significantly affect the anxiety level. While the VAS
score for surgery was 57.65+25.1, this VAS score for anesthesia was lower as 38.14+26.05.
They questioned the pre-operative anxiety assessment with 15 questions, and the first 3 rank
were anxiety about family (89.6%), fear of complications (87.0%), and fear of operation
results (82.4%). This was followed by postoperative pain (78.8%), fears of physical
impairment (75.1%), and financial loss (65.8%). Awareness during surgery was found to be at
the lowest score (38.3%). It has been stated that the establishment of preoperative counseling
clinics and obtaining accurate and detailed informed consent will help reduce preoperative
anxiety (21).

Sekerci et al. (22) reported the most common causes of anesthesia-related anxiety as being
unable to wake up after the operation, pain during the operation, and the experience of the
anesthesiologist. Aykent et al. (23) reported that the most common cause of concern was not
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waking up after surgery. In this study, they evaluated anxiety with STAI, Amsterdam
Preoperative Anxiety and Information Scale (APAIS) and 12 questions including concerns
about anesthesia and determined that the use of APAIS in our country's patient population
would not be appropriate.In the study of Shevde and Panagopoulos, the causes of anxiety
related to anesthesia were identified as 45% of the anesthetist's lack of knowledge, 43% of the
anesthetist's lack of experience, 37% of being unable to wake up, and 34% of postoperative
pain (18).

In various international studies, the most worrying causes were reported as pain, inability to
wake up after surgery and waking up during surgery, respectively (24). Kindler et al. most
frequently observed various factors responsible for preo-perative anxiety as worries about the
family, afraid of being awake during surgery, afraid of complications and post-operative pain.
In this study, half of the patients stated that their anxiety would have been lower if detailed
information was given about the operation and anesthesia (25).In our study, separation from
the family was the major concern, followed by disability, and having post-operative pain.
According to the outcomes of our study, separation from family and post-operative pain were
found in the first place, similar to other studies in the literature.

Anxiety causes patients require higher doses of anesthetic drug during anesthesia induction
(26). In some studies, it has been shown that pre-operative and post-operative anxiety levels
and post-operative pain are lower, recovery is faster and satisfaction is higher in patients who
are informed in detail in the pre-operative period (27). Hobson et al. (28) supported this view
by emphasizing that many studies in the literature showed that high pre-operative anxiety
levels increase the need for post-operative analgesics, prolong hospitalization, cause
undesirable per-operative outcomes and poor patient satisfaction (64).

In this study, we evaluated the survey results of 700 patients who were planned for elective
surgery.Women had higher anxiety levels in the pre-operative period, had higher anxiety due
to separation from the family. Additionally, the STAI — I values of the 31 — 50 age group and
the 51+ age group were higher. When the questions were evaluated, it was determined that "I
am calm at the moment™ was answered at the highest rate and "I feel safe” was the lowest.

CONCLUSION

It is natural that one could experience a certain form of anxiety before, during and after a
surgical procedure. This research elaborated thatbeing women, no previous history of
anesthesia had significantly affected per-operative anxiety. Briefing the patient in anesthesia
examination might play an important role to relieve the patient.
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Abstract

Introduction: Undescended testis is one of the most common congenital anomalieswith an incidence up to 9%
in term male babies. Its incidence is closely related to the week of birth and weight.

Objective: In this research we aimed to elucidate the response of undescended testicles to Human Chorionic
Gonadotropin treatment and to investigate whether patient age, total hormone dose, hormone administration time
and anatomical localization of the testis affected this response.

Method: A total of 45 patients with undescended testicles, whose age range was between 5 months and 11 years
and were treated with hCG have been enrolled in this retrospective analysis. Human Chorionic
Gonadotropintreatment has been administered to patients who were followed-up by the same pediatric surgeon.
Testicular location, testicular volume, penis size, scrotal pigmentation and genital hair growth were evaluated
before and after hormone therapy. Patients were divided into five groups according to their age as: Group A (<12
months), Group B(12 to 36 months), Group C (37 to 60 months), Group D (61 to 84 months) and Group E (>84
months).

Results: Following hCG treatment, 23 (46.9%) out of 49 individuals had non-palpable testes and they were
located in the inguinal canal and suprascrotal descended into the scrotum. It was found that in 7 subjects testes
did not completely descend into the scrotum, although they were displaced from their settlements to the scrotum
before hCG treatment. This result was considered as treatment failure. Of the 10 patients that were considered as
gliding testicles, all descended into the scrotum.

Conclusion: In conclusion, hormonal therapy appears to be of limited benefit in cases of true undescended testis
and is more effective in cases with distal undescended testicles than in other abnormally located cases. However,
the growth of the funiculus spermaticus structures as a result of hormone therapy, albeit partially, facilitates
future surgical intervention.

Keywords: Undescended Testis, Human Chorionic Gonadotropin, Testicular Location, Testicular Volume.

Ozet

Giris: Inmemis testis term erkek bebeklerde %9'a varan insidansi ile en sik gériilen dogumsal anomalilerden
biridir. Goriilme siklig1 dogum haftasi ve kilosu ile yakindan iliskilidir.

Amag¢: Bu calismada inmemis testislerin Human Chorionic Gonadotropin tedavisine verdigi cevabin
aydinlatilmasi ve hasta yasi, total hormon dozu, hormon uygulama zamani ve testisin anatomik lokalizasyonunun
bu cevabu etkileyip etkilemedigini aragtirmay1 amagladik.

Yontem: Bu retrospektif analize yaglar1 5 ay ile 11 yil arasinda degisen ve hCG ile tedavi edilen inmemis testisli
toplam 45 hasta dahil edildi. Ayn1 ¢ocuk cerrahi tarafindan takip edilen hastalara human koryonik gonadotropin
tedavisi uygulandi. Hormon tedavisi Oncesi ve sonrasi testis yerlesimi, testis hacmi, penis boyutu, skrotal
pigmentasyon ve genital killanma degerlendirildi. Hastalar yaslarina gore gruplara ayrildi: Grup A (<12 ay),
Grup B (12 — 36 ay), Grup C (37 — 60 ay), Grup D (61 — 84 ay) ve Grup E ( >84 ay).

Bulgular: HCG tedavisi sonrasi 49 kisiden 23'tinde (%46,9) non-palpabl testis inguinal kanalda ve skrotuma
inen supraskrotal yerlesimliydi. Vakalarin 7’sinde testislerin hCG tedavisi 6ncesi yerlesim yerlerinden skrotuma
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dondiigii halde testislerin tamamen skrotuma inmedigi saptandi. Bu sonug tedavi basarisizlig olarak kabul edildi.
Kayan testis olarak kabul edilen 10 hastanin tamaminda skrotuma inme saglandi.

Sonug¢: Sonug olarak, hormonal tedavinin gercek inmemis testis vakalarinda smirli yarar1 oldugu ve distal
inmemis testis vakalarinda diger anormal yerlesimli vakalara gore daha etkili oldugu goriilmektedir. Ancak
hormon tedavisi sonucunda funiculus spermaticus yapilarinin kismen de olsa biiyiimesi ilerideki cerrahi
miidahaleyi kolaylastirmaktadir.

Anahtar Kelimeler: Inmemis Testis, Human Koryonik Gonadotropin, Testis Yerlesimi, Testis Hacmi.

INTRODUCTION

Undescended testis is one of the most common congenital anomalies in boys and is seen in 2
— 9% of term male babies. This rate is reported as 0.8 — 1% in children who have completed
the age of 1 year and 35 — 43% of congenital cryptoorchidism cases can spontaneously
descend within the first 3 — 6 months after birth. However, it has been reported that 22% of
these cases develop repeated cryptorchidism. Its incidence is closely related to the week of
birth and weight. The incidence in boys born under 1500 grams is 60 — 70%, while this rate is
33% in premature babies thus, it decreases to 3% in term babies (1-3).

Undescended testiscan be located in the abdominal, inguinal, superficial inguinal, high scrotal
pouch and rarely ectopic. The testis can be palpated in 70% of patients with undescended
testicles. It has been reported that 30% of non-palpable cases are inguinoscrotal, 55% are
intra-abdominal, and 15% are vanishing testis (4, 5). Palpable undescended testis can be seen
in true undescended testis, ectopic testis, and retractile testis. In the case of true undescended
testis, the testis is trapped at any level of the path before completing the normal descent path.
It is most commonly seen in inguinal localization. Non-palpable testis accounts for 30% of
undescended testis patients. It is seen in the abdomen in 50%, loss in 10% and inuginal-scrotal
localization in 40%(6). The testicles in the abdomen are mostly located close to the internal
inguinal ring. Rarely, it can be seen close to the kidney hilum, localized to the anterior
abdominal wall or behind the bladder (7).

In cases with bilateral undescended testis, it is not checked whether the testis can be palpated
or not. If bilateral non-palpable testis is in question,genitalia ambigius should be kept in mind,
and endocrinological and genetic examinations should be performed (8).

The fact that the testis stays on the path it travels during normal embryological development
and does not descend to the place where it should normally be located in the scrotum is called
true undescended testis. The final descent of the testis may be intra-abdominal, proximal or
distal to the inguinal canal, or under the outer ring. To detect this, the testis is rubbed and
stretched towards the scrotum. When it is released again, its location is important in
determining its location in the scrotum (9).

In more than 70% of the patients, adequate diagnosis can be made by physical examination,
and there is no need for additional imaging techniques. Radiological procedures are especially
required in non-palpable testicles8. Ultrasonography (USG), computerized tomography (CT)
or magnetic resonance imaging (MRI) are utlized in the diagnosis. USG is most commonly
used test in non-palpable testis, with a sensitivity of 45% and a specificity of 78%. The
reliability of USG is low in non-palpable testicles. Although MRI has high sensitivity and
specificity, the requirement for anesthesia during imaging are its negative aspects. No
radiological test is 100% reliable. Therefore, surgical exploration (open or laparoscopic) is
preferred. Diagnostic laparoscopy is considered as the gold standard because of its high
sensitivity and specificity (9-11).
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Within the scope of this research was to elucidate the response of undescended testicles to
Human Chorionic Gonadotropin (hCG) treatment and to investigate whether patient age, total
hormone dose, hormone administration time and anatomical localization of the testis affected
the response to the treatment.

METHOD

A total of 45 patients with undescended testicles, whose age range was between 5 months and
11 years and were treated with hCG Cukurova University Faculty of Medicinein Department
of Pediatric Surgery have been enrolled in this retrospective analysis. All procedures followed
were in accordance with the ethical standards of the responsible committee on human
experimentation (institutional and national) and with the Helsinki Declaration of 1975, as
revised in 2008. The study has been approved at by the ethics committee of our institution.

Human Chorionic Gonadotropin treatment has been administered to patients who were
followed-up by the same pediatric surgeon. Testicular location, testicular volume, penis size,
scrotal pigmentation and genital hair growth were evaluated before and after hormone
therapy. Testicles were classified as intra-abdominal (non-palpable), inguinal (palpable),
supra-scrotal and gliding testis according to anatomical localization. Testicles that were not in
the scrotum during the examination, but descended into the scrotum with manipulation and
remained in the scrotal location after the manipulation were considered as retractile testicles.
Human Chorionic Gonadotropin treatment was given to 39 patients at 100 U/kg/week (2 days
a week Monday& Thursday) for a total of 4 weeks. The remaining 6 patients were given daily
hCG injection twice a week for a total of 2, 3, 6 and 8 weeks, and 2 patients were
administered daily for three days, once a day. The total hCG dose was 4000 units in patients
under 1 year of age and 6000 units in patients over 1 year old.

Clinical records including thenumber and location of undescended testicles were analyzed
after hCG treatment. Physical examination has been performed in week 1 and 12 weeks after
the completion of hCG therapy.

The treatment was interpreted as successful when the testis or testicles descended into the
scrotum. HCG administration was considered unsuccessful in patients if testicles were located
in the abdominal or inguinal canal before treatment and descended to the upper scrotal region
after treatment, and those whose location did not change after treatment or who underwent
surgical intervention. Comparisons were made for patient age, hormone dose, treatment
duration and undescended testis location parameters.

Patients were divided into five groups according to their age as: Group A(<12 months),
Group B(12 to 36 months), Group C(37 to 60 months), Group D (61 to 84 months) and Group
E (>84 months) (Table 1).

The patients were excluded from the analysis if they received hormonal treatment and/or
undergone surgical intervention involving the inguino-scrotal region previously. Patients with
major anatomical defects (inguinal hernia, hydrocele, hypospadias), malformation syndrome,
multisystem anomaly, anorchidism, monorchidism, testicular dysgenesis, hypopituarism,
Prune-Belly Syndrome, myelomeningocele, partial androgen resistance, Klinefelter syndrome
and complete gonadotropin syndrome were also non included in the study.

Statistical Analysis

Patient data collected within the scope of the study were analyzed with the IBM Statistical
Package for the Social Sciences (SPSS) for Windows 23.0 (IBM Corp., Armonk, NY)
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package program. Frequency and percentage were given for categorical data, and median,
minimum and maximum descriptive values for continuous data. "Mann Whitney U Test™" was
used for comparisons between groups, "Friedman Test" for comparison of measurement
values, "Fisher's Exact Test" for comparison of categorical variables, and "Sperman
Correlation Analysis" for evaluation of the relationship between continuous data. The results
were considered statistically significant when the p value was less than 0.05.

RESULTS

In this study, a total of 45 patients have been enrolled in our institution. The segmentation
could be elaborated as: 31 patients (68.8%) had unilateral and 14 (31.1%) patients had
bilateral undescended testicles. Of the unilateral undescended testicles, 14 (45.1%) were on
the right and 17 (54.8%) were on the left. In addition to the pathologies listed above, ectopic
and retractile testicles were also excluded from the study. When the testicles were classified
according to anatomical location, their distribution was 2 in the intra-abdominal (3.38%), 24
in the inguinal canal (40.67%), 23 suprascrotal (38.98%) and 10 gliding (16.94%) (Table 2).

Table 1. Comparison Of Hormone Therapy By Age Groups

Age Number of Undescended Number of Descended P Value
Testes Testes
Group A 4 0 (0%)
Group B 25 14 (56%)
Group C 19 12 (63.1%)
Group D 4 3 (75%) p=0.194
Group E 7 4 (57.1%)
All Groups 59 33

Table 2. Comparison Of Descents Of Gliding And Non-Gliding Testicles

Non-palpable, Inguinal Canal and Gliding testicles
Suprascrotal testicles
Number of testicles 49 (83%) 10 (17%)
treated
Number of testes
responding to 23 (46.9%) 10 (100%)
treatment

Following hCG treatment, 23 (46.9%) out of 49 individuals had non-palpable testes and they
were located in the inguinal canal and suprascrotal descended into the scrotum. It was found
that in 7 subjects testes did not completely descend into the scrotum, although they were
displaced from their settlements to the scrotum before hCG treatment. This result was
considered as treatment failure. Of the 10 patients that were considered as gliding testicles, all
descended into the scrotum (Table 3) (Table 4).

Table 3. Hormone Responses Of Undescended Testicles According To Their Right And Left Placement

Number of Undescended ~~ Number of Descended P Value
~ Testes Testes
Right 28 16 (57.1%)
Left 31 17 (54.8%) p=0.859
Total 59 33 (55.9%)

After hCG administration, 16 (n=16/28 — 57.1%) individuals with undescended testes on the
right and 16 (n=31 — 51.6%) individuals with undescended testes on the left descended into
the scrotum. When results were compared with each other, no significant difference was
found. When the responses of a total of 59 unilaterally and bilaterally testicles were
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examined,it was found that 15 (48.3%) of 31 unilateral testicles and 18 (64.2%) of 28 bilateral
testicles descended into the scrotum and no significant difference was found (Table 3) (Table
4).

Table 4. Hormone Responses Of Undescended Testicles According To Bilateral/Unilateral Location
Number of Undescended Number of Descended
Testes Testes

Unilateral 15 (48.3%)
Bilateral 28 18 (64.2%) p=0.219
Total 59 33 (55.9%)

Hormone therapy allowed 33 of the 59 undescended testes to settle in the scrotum and 10 of
them were gliding testicles. There was a complete response in all gliding testes treated with
hCG and the rate of descent into the scrotum was 100%. In terms of 23 other descended
testicles, the testes were mostly inguinal canal and suprascrotal and not palpable before
hormone administration. The descent rate in this group was 46.9%. When this rate was
compared with the rate of descent of gliding testicles, a statistically significant difference was
found (p=0.01).

DISCUSSION

The aim of treatment in patients with undescended testiclesis the acquisition of fertile testicles
located in the scrotum. The use of hormonal therapy is based on the hypothesis that the
hypothalamo-pituitary-testicular axis is inadequate due to low serum testosterone levels
compared to the control group detected in the first 1 to 4 months of life in studies of children
with undescended testes (11). Peak LH values are also low in children with undescended
testes. However, low testosterone and gonadotropin levels were not found in infants with
undescended testes in all publications. In one study, the presence of antigonadotropic
antibodies in children with undescended testes was shown at a rate of 50%. (12). Karpe et
al.elaborated that surgical obstruction was shown in 10% of cases that did not respond to
hormone therapy (13). Data on known undescended testis indicate an early partial deficiency
of LH secretion, which can be demonstrated within the first post-natal weeks and persist until
mid-puberty; may result in subnormal secretion of testiclesterone by prepubertal Leydig cells
and failure of the testis to descend normally. The incidence of undescended testes in cases of
ongoing hypogonadotropic hypogonadism provides complementary evidence for the role of
gonadotropin deficiency in both bilateral and unilateral testicular descent disorder (14).

Success rates ranging from 10% to 65% have been reported with hCG used to achieve
testicular descent in children with undescended testicles. It is understood that the inclusion of
children of various ages and with retractile testicle in the treatment affects the success rates.
In the study of Rajfer et al.(15), the success rate in the treatment of true undescended testes
with hCG was only 6%. Hadziselimovic et al. (16) also found that hormonal therapy
contributed little to true undescended testicle descent, with less than 20% of testes descending
in most series.

Parenterally administered hCG stimulates Leydig cells and increases testosterone synthesis.
Thus, the hormone itself or the more active de-hydrotestosterone (DHT) allows the testicles to
descend into the scrotum. Administration of exogenous testosterone is not recommended
because high local testosterone levels cannot be achieved with exogenous testosterone given
to the treatment. In addition, exogenous testosterone may cause precocious puberty (17, 18).
However, higher local testosterone levels are obtained in the gubernaculum region with
parenterally administered hCG. In a study by Job et al. (19), the success rate was found to be
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45%. This rate was found to be 59% by Adamsen et al. (20), 14% byChristiansen et al. (21),
and 31% by Cacciari et al. (22).

In the success of hormone therapy, the initial position of the testicles has an important role in
the response to the treatment. The success rate is higher in distal localized testicles. For this
reason, hormonal therapy should be the first choice, especially in low type undescended
testicles. Hormonal therapy may be more successful in low-type undescended testicles that
can be palpated at the upper levels of the scrotum, interpreted as gliding. Almost all of the
retractile testicles descend into the scrotum with hCG (23). Therefore, hormonal therapy can
also be used to differentiate true undescended testis from retractile testis in borderline cases.
As a matter of fact, this rate is 99% in suprascrotal patients, while this rate is 0% in non-
palpable patients. Since intra-abdominal testicles are especially refractory to hCG treatment,
the first testicular location is important for response to treatment. However, the effect of
hormonal therapy in higher undescended testes types is quite limited and surgery should be
planned without delay. In high type undescended testicles, although hormonal therapy has
little effect, it may have positive effects on testicular functions (24).

In our study, we found that all of the abnormally located undescended testes were displaced
after hormone therapy, but some of them completely descended into the scrotum. There was
no response to hCG hormone in non-palpable undescended testes. Testes that were treated but
not completely descended into the scrotum were included in the group that did not respond to
treatment. When the testicles were classified according to their pre-treatment location, the
descent response to hCG treatment was mostly in the gliding testicles. When we compared the
descent rate of gliding testicles to other groups, astatistical significant difference was found
(p=0.01).

The age to start treatment for undescended testis is still controversial. There is general
agreement that the undescended testis should be treated as early as possible to avoid structural
changes in the gonadal tissue (25). Over the past years attention has been focused on the
degenerative changes that occur in the undescended testes from the second year of age, and
many authors have recommended early treatment (26). In some reports, it is recommended
that hormonal therapy should be started before the age of two, while others argue that the
treatment should be started between the ages of 3 and 4 years (25). It has been stated that
optimal success is achieved after the age of five, and treatment administered between 3 and 4
years of age constitutes an acceptable treatment range. hCG therapy is mainly indicated for
patients with undescended testicles localized to the inguinal canal and lower levels, but
between 3 and 4 years of age, abdominal and internal Its usefulness is low in children with
undescended testicles located in the inguinal ring (25, 26).

Garagorri et al. (27) showed that age is important in success rates. The worst outcomes occur
between the ages of one and two, which are the most favorable ages at which descending is
desired. The success rate was 9% until the age of 2, 15% between the ages of 2 and 5, and
44% Dbetween the ages of 10 and 14. According to Hadziselimovic et al. (28), medical
treatment can only be beneficial if it is administered at an appropriate dose, as early as 10 — 18
months.

Despite the recommendations of the World Health Organization, the treatment dose and
duration of hCG are still controversial and there is no established consensus. The World
Health Organization uses hCG as 250 1U twice a week for five weeks (2500 IU in total) for
boys under one year of age, 500 IU for children 1 to 5 years old, twice a week for five weeks
(total 5000 IU), in older children, it recommends 1000 IU twice a week for five weeks (10000
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IU in total). Good results have been achieved with hCG therapy, without serious side effects
(29).

In our study, a total of 6000 IU of hCG hormone therapy was applied to 19 patients, and 4000
IU of hCG hormone therapy was applied to 17 patients. The remaining patients received a
total treatment dose between 2000 IU and 12000 IU. Hormone dose was calculated
considering the weight of the patients. Of the 39 patients in the study, that is, 50 undescended
testicles, were given hormones twice a week for four weeks. Hormone therapy lasted for a
minimum of four weeks, and a maximum of 16 weeks for hormone therapy. The highest dose
of hormone administered to a patient was 128000 units.

On the other hand, 10 — 20% testicular descent into the scrotum with hormonal treatment
saves patients from surgical intervention. Therefore, in cases of undescended testis, as seen in
our study, hormone therapy is inevitable in the first place. Surgical intervention should be
limited to cases where hormonal therapy has failed, and should also be applied to all patients
with major anatomical defects. Surgery should be secondary to failure of hormonal therapy or
if there is associated hernia with abdominal or non-palpable undescended testis (because hCG
therapy is very dangerous here) (30, 31).

CONCLUSION

In conclusion, hormonal therapy appears to be of limited benefit in cases of true undescended
testis and is more effective in cases with distal undescended testicles than in other abnormally
located cases. However, the growth of the funiculus spermaticus structures as a result of
hormone therapy, albeit partially, facilitates future surgical intervention.
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Abstract

Introduction and Objective: In this study, it was aimed to analyze the factors affecting the management of
patients with suspected COVID-19 who applied to the emergency department with chest pain and were
diagnosed with non-STEMI.

Method: A total of 69 patients who applied to Sakarya Training and Research Hospital between 01/05/2020 —
30/04/2021 and were diagnosed with non-STEMI with a suspicion of COVID-19 have been analyzed
retrospectively. The demographic characteristics (age, gender), comorbid diseases, laboratory parameters
(hemogram, biochemistry and serological test results), thorax computerized tomography (CT) findings
(consistent or incompatible with COVID-19), angiography results, intervention requirements and mortality status
were recorded. The diagnosis of COVID-19 has been confirmed via positive RT-PCR test.

Results: When laboratory parameters were compared according to CT results, NLR, CRP and Ferritin values
were statistically higher in patients with a CT image compatible with COVID-19 (p=0.026, p=0.002, p<0.001).
The CRP result of the patients with a COVID-19 compatible CT imaging and positive RT-PCR result was
statistically significantly higher than the control group (p=0.040). When the laboratory parameters of the patients
were compared according to the RT-PCR results, the PLR and CRP values of the patients with positive RT- PCR
were statistically significantly higher (p=0.027, p=0.001, respectively). It was determined that patients with
statistically low NLR, PLR and CRP values (p=0.046, p=0.023, p=0.005) and patients with statistically
significantly high lymphocyte and troponin values required Coronary Angiography intervention (p=0.013,
p=0.001). In addition, it was determined that patients whose CT was not compatible with COVID-19 and whose
RT-PCR test was negative required more Coronary Angiography intervention (p=0.004, p=0.003, respectively).
Conclusion: PLR and CRP values can be used in the differential diagnosis in the presence of suspected COVID-
19 in patients who present to the emergency department with chest pain and are diagnosed with non-STEMI.
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Factors Affecting The Diagnosis And Treatment Of Non-STEMI Patients Who Were Suspected To Have
COVID-19 Kihg S, et al.

Ozet

Giris ve Amag¢: Bu calismada acil servise gogiis agris1 sikdyetiyle bagvuran ve non-STEMI tanist konulan
COVID-19 siipheli hastalarin yonetimi {izerine etki eden faktorlerin analiz edilmesi amaglandi.

Yontem: Calisma 01.05.2020-30.04.2021 tarihleri arasinda Sakarya Egitim ve Arastirma Hastanesine basvuran
ve non-STEMI tanis1 konulan 69 hastanin retrospektif analizi ile gergeklestirildi. Caligma kapsaminda hastalarin
demografik ozellikleri (yas, cinsiyet), komorbit hastaliklari, laboratuvar analizleri (hemogram, biyokimya ve
serolojik test sonuglari), toraks bilgisayarli tomografi (BT) bulgulari1 (Covid-19 ile uyumlu ya da uyumsuz), anjio
sonuglari, miidahale gereksinimleri ve mortalite durumlar1 kayit altina alindi. Hastalardan istenen PCR testi
pozitif gelenler Covid-19 olarak kabul edildi.

Bulgular: Calismaya dahil edilen hastalarin yas ortalamalar1 69,69+11,45 yil ve 46’sinin (%66,7) erkek oldugu
tespit edildi. Hastalardan 27 (% 39,1) tanesine PCR testi pozitifligi ile Covid-19 tanis1 konuldu. Covid-19 tanisi
konulan non-STEMI hastalarindaki Platelet-Lenfosit Oram1 (PLR) ve C-Reaktif Protein (CRP) degerlerinin
Covid-19 tanis1 konulmayan hasta grubuna gore istatistiksel olarak anlamli derecede yiiksek oldugu saptandi
(swrasiyla p=0,027, p=0,001). Benzer sekilde mortalite oranlarinin da Covid-19 tanisi konulan non-STEMI
hastalarinda istatistiksel olarak anlamli derecede daha yiiksek oldugu belirlendi (p=0,043). Gogiis BT
bulgularinin 35 (% 50,72) hastada Covid-19 ile uyumlu oldugu saptandi. Bu hastalarda Notrofil-Lenfosit Oram
(NLR), CRP ve Ferritin degerlerinin Covid-19 ile uyumlu olmayanlara gore istatistiksel olarak yiiksek oldugu
tespit edildi (sirasiyla; p=0,026, p=0,002, p<0,001). Gogiis BT’si Covid-19 ile uyumlu ve ayn1 zamanda PCR
testi pozitif olan 21 hastada ise sadece CRP’nin gogiis BT’si Covid-19 ile uyumlu ancak PCR testi negatif
olanlara gore daha yiiksek oldugu saptandi (p=0.040).

Sonug: Acil servise gogiis agrist sikayetiyle basvuran ve non-STEMI tanisi konulan hastalarda COVID-19
stiphesi varliginda ayirict tanida PLR ve CRP degerleri kullanilabilir. CRP ayn1 zamanda Go6giis BT si Covid-19
ile uyumlu ve ayn1 zamanda PCR testi pozitif olan hastalar1 pozitif olmayanlardan ayirt etmekte de kullanilabilir.
Non-STEMI ve Covid-19 birlikteligi mortaliteyi artiran bir faktordiir.

Anahtar Kelimeler: COVID-19, Non-STEMI, Mortalite.

INTRODUCTION

In December 2019, a new epidemic, which was thought to have developed due to a new
coronavirus, was determined in Wuhan, Hubei province of the People's Republic of China.
This epidemic could not be controlled and soon spread to all over the globe (1). Although the
findings of COVID-19 infection are generally related to the respiratory system, the presence
of cardiac disease findings in many of the patients drew attention to the cardiovascular
system. When the data obtained from large case series with the progression of the pandemic
process are examined, the most affected group and the highest mortality rate were the elderly
with known cardiovascular diseases (2).

One of the most comprehensive reports (72.314 COVID-19 patients) was reported by the
Chinese Center for Disease Control and Prevention. The majority (87%) of patients aged
between 30 — 79 years had a mortality rate of 2.3%. The mortality rate was 8% between the
ages of 70 — 79 and 14.8% for those aged 80 and over. Mortality rates in individuals with
comorbidities were higher than the general population (10.5% in diabetics patients with CVS
diseases) (1,3).

COVID-19 infection has been shown to be associated with myocardial infarction,
myocarditis, heart failure, arrhythmia, and venous thromboembolism. The drugs used to treat
COVID-19 might deteriorate the course of myocardial infarction, heart failure and
arrhythmia. Additionally, the outcome is poor in cardiac patients infected with COVID-19,
because chronic cardiovascular system patients tend to postpone or delay their admission to
the hospital due to the fear of infection (4,5).

Mechanisms of pulmonary vascular dysfunction in Acute Respiratory Distress Syndrome
(ARDS) include nonspecific systemic inflammation, endothelial dysfunction and coagulation
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activation, vasoconstriction due to hypoxemia and inflammation, extrinsic compression of
vessels, and fibroproliferation due to pulmonary vascular remodeling (6). SARS-CoV-2
interactions with myocardial cells can also cause cardiac dysfunction. After binding to
angiotensin-converting enzyme-2 (ACE-2) receptors, the virus elicits a potent activation of
the innate immune system, resulting in an intense systemic inflammatory response with the
release of proinflammatory cytokines. This "cytokine storm™ leads to a diffuse endothelium
followed by procoagulant activity (7). SARS-CoV-2 is responsible for excessive local and
systemic coagulation activation with platelet activation and dysregulated immunothrombosis

).

Within the scope of this research, we aimed to elucidate the factors affecting the management
of patients with suspected COVID-19 who applied to the emergency department with chest
pain and were diagnosed with non-STEMI.

METHOD

A total of 69 patients who applied to Sakarya Training and Research Hospital between
01/05/2020 — 30/04/2021 and were diagnosed with non-STEMI with a suspicion of COVID-
19 have been analyzed retrospectively. All procedures were followed in accordance with the
ethical standards of the responsible committee on human experimentation (institutional and
national) and with the Helsinki Declaration of 1975, as revised in 2008. Ethics committee
approval was granted from our institution on 15/10/2021 with protocol number 462. As this
was retrospective research, no informed consent was obtained from participants.

The demographic characteristics (age, gender), comorbid diseases, laboratory parameters
(hemogram, biochemistry and serological test results), thorax computerized tomography (CT)
findings (consistent or incompatible with COVID-19), angiography results, intervention
requirements and mortality status were recorded. The diagnosis of COVID-19 has been
confirmed via positive RT-PCR test.

Statistical Analysis

Patient data collected within the scope of the study were analyzed with the IBM Statistical
Package for the Social Sciences (SPSS) for Windows 21.0 (IBM Corp., Armonk, NY)
package program. Frequency and percentage for categorical data, mean and standard
deviation for continuous data were given as descriptive values. For comparisons between
groups, “Independent Sample T — test” was used for two groups, and “Pearson Chi-Square
Test” was used for comparison of categorical variables. Kolmogorov-Smirnov test has been
conducted for normality, median values and IQR values were performed for continuous
variables that did not fit normal distribution, and the Mann-Whitney U-test was utilized to
compare continuous endpoints. The results were considered statistically significant when the
p value was less than 0.05.

RESULTS

The mean age of the patients participating in the study was 69.70+11.45 years, and 66.7%
(n=46) were male. Of the 63.7% (n=44) of the individuals applied to the emergency service
due to chest pain. Diabetes mellitus was the most common (n=38, 55.1%) comorbid disease.
The demographic distribution of patients are elaborated in Table 1.
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Table 1. Baseline Demographics Of The Patients

Age (mean = SD) 69,70 £ 11,45
Gender Women n (%) 23 (33,3)
Male n (%) 46 (66,7)
Symptoms at Admission | Chest Pain n (%) 44 (63,8)
Shortness of breath n (%) 19 (27,5)
Other n (%) 6 (8,7)
ComorbidDiseases Hypertension n (%) 13 (18,8)
Chronic Kidney Failure n (%) 6 (8,7)
Dyslipidemia n (%) 2(29)
Anemia n (%) 1(1,4)
Diabetes Mellitus n (%) 38 (55,1)
Chronic Obstructive Pulmonary Disease n (%) 6 (8,7)
Coronary Artery Disease n (%) 13 (18,8)
Congestive Heart Failure n (%) 13 (18,8)
Atrial Fibrillation n (%) 1(1,4)
Smoking Addiction n (%) 2(29)
Other n (%) 9 (13,0)
Medical History History of MI n (%) 5(7,2)
History of PCI n (%) 4 (5,8)
CABG history 3(4,3)
Laboratory Parameters | WBC (median ; IQR) 11,0 (8,2-13,7)
Neutrophic (median ; IQR) 8,7 (5,9-10,9)
Platelet (median; IQR) 201,0 (161,0-244,0)
Lymphocyte (median; IQR) 1,6 (0,9-2,1)
NLR (median ; IQR) 6,1 (2,8-12,2)
PLR (median ; IQR) 144,7 (89,9-223,6)
hs_Troponin (median ; IQR) 2112,0 (217,5-10342,0)
D_dimer (median ; IQR) 821,0 (309,5-1655,0)
CRP (median ; IQR) 21,2 (8,1-110,0)
Ferritin (median; IQR) 138,0 (79,7-382,2)
Glucose (median; IQR) 164,0 (119,0-219,0)
INR (median ; IQR) 1,3(1,1-1,5)
RT-PCR Negative n (%) 42 (60,9)
positive n (%) 27 (39,1)
CT Incompatible with COVID 19 n (%) 34 (49,3)
Compatible with COVID 19 n (%) 35 (50,7)
Emergency Service Death n (%) 23 (33,3)
Discharged n (%) 46 (66,7)
Hospitalization Mechanical Ventilator Requirement n (%) 22 (31,9)
Shock n (%) 10 (14,5)
Acute Renal Failure n (%) 7 (10,1)
Coronary Angiography | Normal n (%) 2(29)
Single vessel lesion requiring intervention n (%) 11 (15,9)
Multiple vessel lesion requiring intervention n (%) 14 (20,3)
Findings not requiring intervention n (%) 42 (61,9)
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When laboratory parameters were compared according to CT results, NLR, CRP and Ferritin
values were statistically higher in patients with a CT image compatible with COVID- 19
(p=0.026, p=0.002, p<0.001) (Table 2). The CRP result of the patients with a COVID-19
compatible CT imaging and positive RT-PCR result was statistically significantly higher than
the control group (p=0.040).

When the laboratory parameters of the patients were compared according to the RT- PCR
results, the PLR and CRP values of the patients with positive RT-PCR were statistically
significantly higher (p=0.027, p=0.001, respectively). Mortality rates were higher in RT-PCR

positive patients (Table 2).

Table 2. Mortality And Laboratory Parameters Regarding RT-PCR Outcomes

WBC (median ; IQR) 9,9 (7,7-14,1) 11,2 (8,2-13,2) 0,754
Neutrophil (median; 8,2 (5,6-12,6) 8,7 (6,0-10,3) 0,601
IQR
P?atglet (median; IQR) 213,0 (164,0-293,0) 197,0 (154,0-230,7) 0,099
Lymphocyte (median; 1,5(0,8-2,1) 1,6 (1,1-2,3) 0,363
IQR
N?_R) (median ; IQR) 9,5(3,3-14,3) 5,5(2,7-9,8) 0,253
PLR (median ; IQR) 174,4 (102,2-278,6) 11,1 (74,2-175,4) 0,027
hs_Troponin (median ; 2400,0 (148,0-9497,0) 1849,0 (265,0-24734,0) 0,618
IQR
D(idi)mer (median ; 1080,0 (312,0-1700,0) 784,5 (292,0-1825,0) 0,393
IQR
C(I??P)(median ; IQR) 55,0 (21,2-174,0) 11,1 (3,8-47,8) 0,001
Ferritin (median; IQR) 200,0 (81,3-522,0) 119,6 (79,1-361,6) 0,338
Lactate (median; IQR) 1,8 (1,5-2,6) 2,6 (1,8-3,5) 0,074
Glucose (median; IQR) 169,0 (118,0-203,0) 155,0 (123,2-250,7) 0,951
INR (median ; IQR) 1,3 (1,1-1,5) 1,3 (1,1-1,4) 0,917
Mortality n (%) 12 (44,4) 9(21,4) 0,043
Table 3. Mortality And Laboratory Parameters Regarding CT Imaging Findings
WBC (median ; IQR) 11,2 (7,7-14,1) 10,9 (8,2-13,2) 0,585
Neutrophil (median; IQR) 9,3 (5,6-12,6) 7,8 (6,0-10,0) 0,362
Platelet (median; IQR) 199,0 (155,0-255,0) 201,5 (116,2-243,0) 0,952
Lymphocyte (median; IQR) 1,2 (0,7-2,1) 1,7 (1,1-2,4) 0,079
NLR (median ; IQR) 8,9 (3,7-15,1) 4,2 (2,5-8,4) 0,026
PLR (median ; IQR) 157,0 (96,5-278,5) 118,1 (79,4-180,5) 0,053
hs_Troponin (median ; IQR) | 2729,0 (934,0-10000,0) 1007,0 (126,0-29491,0) 0,293
D_dimer (median ; IQR) 970,0 (409,0-2000,0) 642,5 (213,5-1295,0) 0,116
CRP (median ; IQR) 54,0 (14,4-174,0) 10,5 (3,8-37,4) 0,002
Ferritin (median; IQR) 266,0 (138,0-852,0) 85,9 (69,4-152,7) p<0,001
Lactate (median; IQR) 2,3 (1,7-4,6) 2,4 (1,5-2,9) 0,349
Glucose (median; IQR) 178,0 (118,0-231,0) 145,5 (118,5-206,3) 0,316
INR (median ; IQR) 1,3 (1,2-1,5) 1,2(1,1-1,4) 0,145
Mortality n (%) 14 (40,0) 7 (20,6) 0,08
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It was determined that patients with statistically low NLR, PLR and CRP values (p=0.046,
p=0.023, p=0.005) and patients with statistically significantly high lymphocyte and troponin
values required Coronary Angiography intervention (p=0.013, p=0.001). In addition, it was
determined that patients whose CT was not compatible with COVID-19 and whose RT- PCR
test was negative required more Coronary Angiography intervention (p=0.004, p=0.003,

respectively) (Table 3 - 4 - 5).

Table 4. Mortality And Laboratory Parameters With Respect To CT Compatibility And RT-PCR Positivity

WBC (median ; IQR) 10,3 (8,2-16,5) 11,2 (7,6-13,7) 0,724
Neutrophil (median; IQR) 9,3 (5,4-14,1) 9,1(6,1-11,5) 1,000
Platelet (median; IQR) 212,0 (157,5-301,0) 196,0 (142,2-208,7) 0,145
Lymphocyte (median; IQR) 1,6 (0,8-2,2) 1,06 (0,5-1,9) 0,222
NLR (median ; IQR) 9,5 (3,3-13,2) 8,9 (5,3-17,3) 0,414
PLR (median ; IQR) 174,4 (96,2-276,8) 154,4 (94,4-301,7) 0,907
hs_Troponin (median ; IQR) 2729,0 (281,5-9748,5) 4063,0 (1077,0-13938,0) 0,495
D_dimer (median ; IQR) 970,0 (309,5-2035,0) 962,5 (603,5-2095,0) 0,778
CRP (median ; IQR) 72,0 (34,2-174,0) 14,0 (8,3-129,7) 0,040
Ferritin (median; IQR) 266,0 (148,0-788,5) 265,0 (98,6-1198,7) 0,881
Lactate (median; IQR) 2,0(1,7-4,4) 2,7(2,1-47) 0,293
Glucose (median; IQR) 178,0 (115,0-231,0) 172,5 (130,5-280,7) 0,516
INR (median ; IQR) 1,3(1,1-1,5) 1,3 (1,2-1,6) 0,359
Mortality n (%0) 11 (52,4) 3(21,4) 0,067

Table 5. Mortality And Laboratory Parameters Regarding The Requirement For CAG Intervention

WBC (median ; IQR) 11,3 (8,1-14,2) 10,8 (8,1-12,8) 0,52
Neutrophil (median; IQR) 8,8 (5,8-11,9) 8,1(5,8-10,7) 0,871
Platelet (median; IQR) 199,0 (168,5-238,8) 201,5 (155,7-252,7) 0,886
Lymphocyte (median; IQR) 1,9 (1,3-2,9) 1,2 (0,8-2,1) 0,013
NLR (median ; IQR) 4,4 (2,4-8,2) 8,4 (3,3-14,5) 0,046
PLR (median ; IQR) 117,9 (69,7-152,3) 161,2 (96,6-256,5) 0,023
hs_Troponin (median ; IQR) 9286,0 (1585,0-48711,0) 971,0 (126,4-5242,7) 0,001
D_dimer (median ; IQR) 548,0 (250,5-1170,0) 980,5 (402,2-2100,0) 0,082
CRP (median ; IQR) 10,4 (3,6-30,6) 43,2 (10,6-123,7) 0,005
Ferritin (median; IQR) 133,6 (81,7-340,7) 193,0 (79,3-579,0) 0,717
Lactate (median; IQR) 2,5(1,7-3,6) 2,2(1,6-3,2) 0,562
Glucose (median; IQR) 170,0 (119,5-229,5) 158,0 (118,5-225,0) 0,891
INR (median ; IQR) 1,3 (1,1-1,5) 1,3(1,1-1,4) 0,851
COVID compatible n (%) on 7 (28,0) 28 (63,6) 0,004
chest CT

PCR Test Positive n (%) 4 (16,0) 23 (52,3) 0,003
Mortality n (%) 5(20,0) 16 (36,4) 0,156

actamedicaruha.com

Page 75



Factors Affecting The Diagnosis And Treatment Of Non-STEMI Patients Who Were Suspected To Have
COVID-19 Kihg S, et al.

DISCUSSION

The outbreak of the COVID-19 pandemic caused a catastrophy in in healthcare services. The
patient access has been limited in many different disease areas especially in the emergency
service. Additionally, elective procedures have been halted and patients hesitated to visit
hospital due to the risk of infection transmission (9). Non-ST-segment elevation myocardial
infarction (Non-STEMI) is a critical, time-dependent emergency and prompt referral for
coronary angiography intervention but the data regarding Non-STEMI is limited in mortality
hospitalized COVID-19 patients (10).

People with a history of chronic disease have an increased risk of COVID-19 related
complications and death. Cardiac diseases such as underlying ischemic heart disease,
hypertension, heart failure, and atrial fibrillation were the most common comorbidities
accompanying patients diagnosed with COVID-19 in mortality cases (11). In our study,
diabetes mellitus was the most common (n=38, 55.1%) comorbid disease in patients admitted
to emegency service and the most prominent symptom was chest pain (63.7%).

Platelet/lymphocyte ratio (PLR) is a marker that has recently been proven to be an important
indicator of inflammation, especially in cancer patients (12). It has also been found to be
associated with increased mortality and morbidity in cardiovascular diseases. Interleukin (IL-
6) and C-reactive protein (CRP) are increased in myocardial infarction (13). It has been
reported that ischemia attacks in patients create a prothrombotic environment with the
activation of thrombotic factors and inflammatory cells (14). Thus, studies have reported that
CRP and many other inflammatory markers are associated with a predisposition to thrombosis
in myocardial infarction. A serious relationship between the prevalence of coronary artery
disease and PLR has been elaborated in previous literature (15). In previous literature a
correlation was found between increased PLR and long-term increased mortality in the
coronary artery disease patients (16). In our study, NLR, CRP and Ferritin values were
statistically higher in patients with a CT image compatible with COVID-19. The CRP result
of the patients with a COVID-19 compatible CT imaging and positive RT-PCR result was
statistically significantly higher.

Acute myocarditis has been reported in COVID-19 patients with elevated cardiac troponin,
echocardiographic abnormalities (mostly changes in left ventricular function), and/or
electrocardiogram with variable findings, but only a few cases have been confirmed by
endomyocardial biopsy and/or cardiac magnetic resonance imaging. Cardiac histopathological
findings in deceased COVID-19 patients mainly included inflammatory and prothrombotic
features such as congestive cardiomyopathy, damage due to previous conditions such as
atherosclerotic coronary artery disease, chronic ischemic cardiomyopathy, myocardial
hypertrophy, while only a few cases have been reported as focal lymphocytic myocarditis (17-
19). It has been reported that high-sensitivity cardiac troponin (hs-cTn) levels are increased in
a significant proportion of COVID-19 patients (20). In a study examining 191 cases with
COVID-19, hs-cTnl levels in more than 50% of those who died; It was determined that it was
high at the time of admission, increased gradually until the day of death of the patients, and
was an important indicator of mortality. While the rate of hs-cTnl >28 mg/ml levels among
the cases that ended in death was 46%, this rate was found to be 1% in the patients who
survived (p<0.0001) (17). Troponin elevation alone during COVID-19 infection does not
diagnose acute coronary syndrome (ACS). It is strongly recommended to search for other
clinical features for the diagnosis of ACS. In our study, patients with low NLR, PLR, CRP
and high lymphocyte, troponin values required Coronary Angiography intervention. In
addition, it was determined that patients whose CT was not compatible with COVID-19 and
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whose RT-PCR test was negative required more Coronary Angiography intervention. It was
determined that laboratory tests, RT-PCR test results and thorax CT findings did not have a
statistically significant value in terms of determining the requirement for coronary
angiography intervention.

Majeed et al. (2022) elaborated that NSTEMI patients with concomitant COVID-19 infection
had a higher rate of inpatient mortality than those without COVID-19 infection. They had an
accompanying increase in length of stay. COVID-19 patients also received significantly fewer
invasive cardiac procedures. Moreover, higher mortality was observed among the Non-
STEMI patients with COVID-19, despite the lower underlying cardiac and pulmonary
comorbidities. Last but not least, they emphsized that NSTEMI patients with concomitant
COVID-19 infection had a five fold mortality risk compared to Non-STEMI patients without
COVID-19 infection (21).

Especially in the presence of concomitant CVS disease, COVID 19 infection is severe and the
risk of death increases. COVID-19 infections can lead to many clinical pictures ranging from
myocardial infection, myocarditis, heart failure and arrhythmias to venous thromboembolism.
Mechanisms such as inflammation, cytokine storm, increased coagulation functions, as well
as an imbalance between myocardial oxygen supply and myocardial oxygen demand, cause
cardiac damage in COVID-19 infections. Apart from CVS damage due to infection, it should
not be ignored that some drugs used in the treatment also have side effects on CVS (22).

CONCLUSION

PLR and CRP values can be used in the differential diagnosis in the presence of suspected
COVID-19 in patients who present to the emergency department with chest pain and are
diagnosed with non-STEMI. CRP can also be used to distinguish patients whose thorax CT is
compatible with COVID-19 and who also have a positive RT-PCR test. The coexistence of
non-STEMI and COVID-19 is a factor that increases mortality.
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Abstract

Introduction: Carpal tunnel syndrome (CTS) is the most common peripheral focal mononeuropathy caused by
compression of the median nerve in the carpal tunnel.

Objective: We aimed to investigate inflammation parameters, body mass index (BMI), visceral adiposity index
(VAL), and their relationship with disease severity in patients diagnosed with CTS in our study.

Method: This prospective study included 147 patients with CTS and 85 healthy volunteers. We grouped the
patients by CTS severity as severe, moderate, or mild based on electroneuromyography findings. We recorded
demographic characteristics and the test results of complete blood count and inflammation parameters and
calculated BMI and VAL for the subjects included in the study.

Results: Of the patients with CTS, 78.9% were women and 26.5% had severe disease. C-reactive protein (CRP),
triglycerides, the neutrophil-lymphocyte ratio (NLR), waist circumference, and VAI were statistically
significantly higher in the CTS group compared to the control group (p<0.05). CRP, NLR, BMI, VAI, and the
proportion of obese individuals were statistically significantly higher in the severe CTS group compared to the
moderate and mild CTS groups (p<0.05).

Conclusion: We showed that VAI, waist circumference, CRP, and NLR were higher in CTS patients compared
to the control group. The high values of VAI and NLR in patients with CTS and severe CTS indicate that these
parameters are useful markers to demonstrate the risk of developing CTS and predict prognosis.

Keywords: Carpal Tunnel Syndrome, Visceral Adiposity Index, Neutrophil-Lymphocyte Ratio.

Ozet

Giris: Karpal tiinel sendromu (KTS), median sinirin karpal tiinel i¢inde sikigmasi ile olugan ve en sik goriilen
periferik fokal monond&ropatidir.

Amac: Calismamizda KTS tamist alan hastalarda, inflamasyon parametrelerini, viicut kitle indeksi (VKI),
visceral adiposity index (VAI) degerlerini ve hastalik siddeti ile iliskilerini aragtirmayi amagladik.

Yontem: Bu prospektif c¢alisma KTS tanisi alan 147 hasta ve 85 saglikli goniilli ile yapildi
Elektrondromiyografi sonuglarina gore KTS siddeti agir, orta ve hafif olarak siiflandirildi. Hastalarin
demografik 6zellikleri, hemogram, inflamasyon degerleri kayit edildi ve VKI, VAI 6lgiimleri hesaplandi.
Bulgular: KTS tamili hastalarin %78,9’u kadind1 ve %26,5’nin siddeti agirdi. KTS tamisi alan hastalarin C
reactive protein (CRP), neutrophil lymphocyte ratio (NLO), trigliserid, bel gevresi, VAI diizeyleri kontrol
grubundan istatistiksel olarak anlamli derecede daha fazlayd: (p<0,05). KTS siddeti agir olanlarda CRP, NLO,
VKI, VAI ve obezite oranlari, orta ve hafif olanlardan istatistiksel olarak anlamli derecede daha fazla bulundu
(p<0,05).

Sonu¢:VAI bel cevresi, CRP, NLO oranlarinin KTS’li hastalarda kontrol grubuna gore daha yiiksek oranda
oldugunu gosterdik. KTS tanili hastalarda ve siddeti agir olanlarda VAI ve NLR gibi gostergelerin yiiksek
olmasi, bu parametrelerin KTS gelistirme riski ve prognozu gostermede yararli belirtecler olduklarim
gostermektedir.

Anahtar Kelimeler: Karpal Tiinel Sendromu, Visseral Adipozite indeksi, Nétrofil Lenfosit Orani.
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INTRODUCTION

Carpal tunnel syndrome (CTS) is the most common peripheral focal mononeuropathy caused
by compression of the median nerve in the carpal tunnel. The highest incidence of CTS is in
the age range of 40-60 years and the disease is more common in women (1). CTS impairs
hand function, reduces grip strength, and causes numbness, pain, and tingling in the areas
innervated by the median nerve. The most common causes include a history of repetitive wrist
movements, genetic predisposition, pregnancy, rheumatoid inflammation, and obesity (2).

Recent studies have reported that a high body mass index (BMI) and hypercholesterolemia are
the risk factors for the development of CTS (3). Central fat accumulation in obesity is
associated with metabolic syndromes, which may result in peripheral neuropathy. Moreover,
it is suggested that adipose tissue accumulation in the carpal tunnel in obese individuals
results in narrowing and increased pressure inside the carpal tunnel (4). The examinations of
the biopsy specimens of patients with CTS have revealed inflammatory and proliferative
changes leading to tendon degeneration and hypertrophy of the synovial tissue (5). The roles
of immune dysfunction, oxidative stress, and chronic inflammation were previously described
in obesity. Adipose tissue inflammation has been shown to be the cause of complications,
affecting distant organ functions adversely (6). Thus, in addition to adipose tissue
accumulation, it is suggested that many interrelated inflammatory, vascular, and oxidative
factors take part in the etiology of CTS (5).

Obesity is a risk factor for many diseases, but it has been reported that the distribution pattern
of adipose tissue is more important than the total amount for the development of vascular
complications (7). The visceral adiposity index (VAI) is currently a commonly used
parameter, which includes not only anthropometric measurements but also high-density
lipoprotein (HDL) and triglyceride (TG) levels, indicating abdominal fat distribution and
adipose tissue function (8). To the best of our knowledge, the relationship between VAI and
CTS was not investigated previously in the literature. In our study, we aimed to investigate
the relationship between complete blood count, inflammation parameters, BMI, VAI, and
disease severity in patients with CTS.

METHOD

This prospective study was approved by Ankara Sehir Hastanesi Ethics Committee (E2-22-
2957). All procedures were carried out in accordance with the principles of the Declaration of
Helsinki. Informed consent forms were obtained from all subjects, who agreed to participate
in the study. The study included 147 patients, who were admitted to the neurology outpatient
clinic of our hospital, and who were diagnosed with CTS based on clinical and
electroneuromyography (ENMG) examination findings. Eighty-five healthy subjects, who
were admitted to the outpatient clinics for routine check-up examinations, and who had no
diagnosis of any disease, were included as the control group in the study. Patients with a
history of medication use or diabetes mellitus, rheumatoid disease, hypertension, immune
deficiency, acute or chronic inflammatory disease, diseases of the heart or lung, hematologic
diseases, or oncologic diseases were not included. Subjects with chronic alcohol use, pregnant
women, and individuals diagnosed with polyneuropathy, radiculopathy/plexopathy or ulnar
neuropathy based on electrodiagnostic test findings were excluded. The control group
included subjects with no medication use and no history of systemic disease or recent
infection.

We recorded demographic characteristics, complete blood count, and C-reactive protein levels
of all patients and subjects. We calculated the neutrophil-lymphocyte ratio (NLR) by dividing
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the neutrophil count by the lymphocyte count. We calculated BMI as the subject's weight in
kilograms divided by the square of height in meters. We grouped subjects with a BMI value
of >30 kg/m’ under the obese category (9). The equation for VAI calculation included waist
circumference in cm, and HDL and TG levels in mmol/L. We used the following equations to
calculate VAI for men and women, respectively (10):

e For men: VAI= waist circumference/(39.68+(1.88xBMI1))x(TG/1.03)x(1.31/HDL)

e For women: VAI = waist circumference/(36.58+(1.89xBMI))x(TG/0.81)x(1.52/HDL)
Electrophysiologic Examinations

We used the Nicolet EDX device for electrophysiological examinations. We maintained the
limb skin temperatures of subjects in the range of 31-36°C. We carried out the
electrophysiologic examinations by using standard nerve conduction techniques in accordance
with the protocol recommended by the American Electrodiagnostic Medical Association (11).
We examined both of the upper limbs of the patients in this study. We examined the median
and ulnar nerve conduction in one extremity, but we examined median nerve conduction and
ignored ulnar nerve conduction in the other.

We studied median motor nerve conduction by standard techniques, using a surface electrode
placed in the center of the abductor pollicis brevis muscle and stimulating the wrist and the
antecubital fossa. We measured the combined muscle action potential amplitude and the distal
motor latency and calculated the motor conduction velocity. We orthodromically measured
mixed nerve conduction from the palm and sensory nerve conduction from the second finger.
In addition, we measured the sensory latency, sensory nerve action potential, and sensory
nerve conduction velocity. We recorded the results and grouped patients under three
categories based on the findings from electrophysiological examinations as follows (12):

Mild CTS: A slow median sensory nerve conduction velocity (< 50 m/s from palm/wrist and
digit 11 segments)

Moderate CTS: A prolonged distal latency of the median motor nerve (>4.0 ms) and a slow
median sensory nerve conduction velocity

Severe CTS: Prolonged motor and sensory distal latencies, a significant reduction in the
motor conduction velocity, and a reduced/absent median nerve sensory action potential
amplitude

Statistical Analysis

We performed the statistical analysis by using the IBM SPSS Statistics 26 program. We used
descriptive statistics (mean + SD) and frequency distributions for numerical and categorical
variables, respectively. To select statistical analysis tests for numerical variables, we used the
Kolmogorov-Smirnov normality test. Because the test results showed that the variables did
not conform to the normality assumption, we used non-parametric tests. We used the Mann-
Whitney U Test to check whether there was a difference in variables between two
independent groups. We used the Kruskal-Wallis test to examine differences in variables
between more than two independent groups. We examined relationships between two
independent categorical variables by chi-square analysis. We took statistical significance as
0.05 in the statistical analysis.
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RESULTS

Out of the 176 CTS patients examined during the study period, we included 147 patients in
the statistical analysis (Fig. 1).

176 patients were referred for electrodiagnostic study

: 12 patients were diagnosed with polyneuropathy,

radiculopathy and ulnar nevropathy

:> 17 patients were normal

4

147 patients were included in the study

V V4
Height, weight, and waist circumference of the Patients were classified according to the severity of CTS
patients were measured

Figure 1. Case Selection Criteria

The mean age was 47.90+8.87 years and there was a female preponderance in the group of
CTS patients. Based on ENMG findings, CTS severity was mild in 36.1%, moderate in
37.4%, and severe in 26.5% of the patients (Table 1).
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Table 1. Demographic Characteristics of Patients by Groups

CTS (n=147) Control (n=85)
n(%o) n(%o) Chi-square

Gender 1.521 0.217
Female 116(78.9) 61(71.8)
Male 31(21.1) 24(28.2)
CTS Severity - -
Severe 39(26.5)
Moderate 55(37.4)
Mild 53(36.1)

Mean+SD Mean+SD U p
Age 47.90+8.87 45.68+10.22 9189.5 0.147

U: Mann Whitney U, *:p<0.05, CTS: Carpal Tunnel Syndrome.

The Mann-Whitney U tests showed statistically significantly higher values of CRP, NLR, TG,
waist circumference, VAI, and counts of neutrophils in CTS patients compared to the control
group (p<0.05). BMI and the percentage of obese subjects were not statistically significantly
different between the groups (p>0.05) (Table 2).

Table 2. Biochemical Test Results and Differences by Groups

CTS (n=147) Control (n=85)
Mean=SD Mean=SD
WBC(x10° pl) 7.04+1.56 6.88+1.70 5745.0 0.308
PLT(x10° pl) 260.88+57.09 254.27+56.28 5947.0 0.542
LYM(x10° pl) 2.35+0.63 2.93+3.72 5352.5 0.069
NEU (x10° pl) 4.16+1.13 3.70+1.11 4745.0 0.002*
CRP(mg/l) 0.31+0.33 0.17+0.19 3709.0 <0.001*
NLR 1.88+0.67 1.54+0.59 4466.0 <0.001*
TG(mg/dl) 161.68+78.76 134.20+64.22 5003.0 0.012*
HDL (mg/dl) 49.60+11.73 52.28+11.84 5388.5 0.081
wcC 97.42+10.41 92.89+9.36 4816.5 0.004*
BMI 25.34+4.39 24.20+3.85 5415.5 0.091
VAI 6.96+4.96 5.42+4.41 4694.0 0.002*
n(%o) n(%o) Chi-square p
BMI
Obese 120(81.6) 76(89.4) 2.486 0.115
Nonobese 27(18.4) 9(10.6)

U: Mann Whitney U, *:p<0.05, WBC: White blood cell, PLT: Platelets, LYM: Lymphocytes, NEU:
Neutrophils, CRP: C-reactive protein, NLR: Neutrophil/lymphocyte ratio, TG: Triglyceride, HDL: High-
density lipoprotein, WC: Waist circumference, BMI: Body mass index, VAI: Visceral adiposity index.

CRP, NLR, TG, waist circumference, BMI, and VAI were statistically significantly higher in
severe CTS patients compared to the patients of the mild and moderate severity groups
(p<0.05) )The percentage of obese patients was significantly higher in the severe CTS group
compared to the CTS groups of mild and moderate severity (p<0.001) (Table 3).
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Table 3. Relationship Between CTS Severity and Parameters

Saricam G, et al.

Moderate Severe
(n=55) (n=39)
Mean+SD Mean+SD Mean+SD
WBC(x10° pl) 6.90+1.30 7.17+1.62 7.05+1.80 1.524 0.467
PLT(x10° pl) 260.45+57.29 258.29+63.86 265.10+46.98 1.840 0.398
LYM(x10° pl) 2.44+0.74 2.35+0.57 1.368 0.505
NEU(x10° pl) 4.02+1.08 4.14+1.22 4.40+1.06 2.709 0.258
CRP(mg/l) 0.24+0.22 0.23+0.17 0.53+0.51 23.805 <0.001*
Dif:
3>1,2
NLR 1.88+0.67 1.81+0.69 1.98+0.64 2.202 0.332
TG(mg/dl) 143.47+62.68 135.22+71.23 223.74+76.28 32.187 <0.001*
Dif:
3>1,2
HDL(mg/dl) 51.81+12.10 52.15+11.41 43.00+9.08 19.254 <0.001*
Dif:
3<1,2
WwC 95.57+7.97 03.73+9.44 105.15+10.83 31.123 <0.001*
Dif:
3>1,2
BMI 24.82+3.63 23.67+4.11 28.40+4.25 26.152 <0.001*
Dif:
3>1,2
VAI 5.66+3.78 5.36+3.68 11.0045.74 35.476 <0.001*
Dif:
3>1,2
n(%o) n(%o) n(%) Chi-square p
BMI
Obese 5(9.4) 4(7.3) 18(46.2) 27.419 <0.001*
Nonobese 48(90.6) 51(92.7) 21(53.8)

KW:Kruskal Wallis, Dif.:Difference, *:p<0.05 WBC: White blood cell, PLT: Platelets, LYM: Lymphocytes,
NEU: Neutrophils, CRP: C-reactive protein, NLR: Neutrophil/lymphocyte ratio, TG: Triglyceride, HDL: High-
density lipoprotein, WC: Waist circumference, BMI: Body mass index, VAI: Visceral adiposity index.

DISCUSSION

The incidence of CTS is 1-5% in the general population and it is a common cause of disability
resulting in high costs to society (13). CTS is characterized by tingling, numbness, and night
pain in the areas innervated by the median nerve, including the radial half of the ring finger,
and the palmar segments of the thumb and of the index and middle fingers (14). Of the CTS
patients included in our study, 78.9% were women and the mean age was 47.90+8.87 years.
CTS was mild in 36.1%, moderate in 37.4%, and severe in 26.5% of the patients included in
this study.

Obesity and excessive weight gain are significant health issues globally. These conditions
have been increasingly recognized as chronic diseases with growing prevalence rates recently
(15). Several epidemiologic studies reported a relationship between obesity and CTS (16).
The underlying pathophysiology of this relationship includes dyslipidemia, metabolic
syndrome, oxidative and inflammatory mechanisms, central fat accumulation, fat
accumulation around the wrist, and the direct compression of the median nerve (17). Yeo et
al. examined the lipid profiles of patients by the severity of CTS and reported a positive
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correlation between CTS severity and TG levels (18). However, Razavi et al. found no
relationship between CTS severity, obesity, and lipid profiles in a cross-sectional study (19).
In our study, we found significantly higher TG levels in CTS patients compared to the control
group. Moreover, TG levels were significantly higher in the severe CTS group compared to
the CTS groups of mild and moderate severity in our study. Moghtaderi et al. reported
significantly high mean values of BMI and waist circumference in patients with CTS (20). In
another study, Kurt et al. showed the relationship between high BMI and CTS severity (21).
In our study, BMI values and the percentage of obese individuals in the CTS group were not
significantly different compared to the control group. However, when we compared CTS
patients by disease severity, we found that BMI and the percentage of obese individuals were
significantly higher in the severe CTS group compared to the CTS groups of mild and
moderate severity. We suggest that this finding is associated with fat accumulation and
increased pressure in the carpal tunnel due to high BMI, which augments CTS severity.

VAL is closely associated with many metabolic conditions and has been a commonly used
parameter in recent years, presenting a higher predictive value for obesity and helping
distinguish between visceral and subcutaneous fat (22). In our study, we found significantly
increased VAI and waist circumference in patients with CTS. VAI and waist circumference
were significantly higher in patients with severe CTS compared to patients with mild and
moderate CTS. Consistent with the findings in our study, Mondelli et al. previously showed
that a high waist circumference increased the risk of CTS (23). However, in the literature, we
could not find studies, which investigated the relationship between VAI and CTS.
Significantly high VALI in the overall patient group and the severe CTS group in our study
shows that VAI is an important indicator, which can be used for the diagnosis and the
prediction of prognosis in CTS.

Metabolic disorders in the organism such as immune dysfunction, oxidative stress, and chronic
low-grade inflammation were previously demonstrated in overweight individuals (24).
Histological studies on the carpal tunnel revealed increased vascular permeability, intraneural
fibrosis, and tenosynovitis in flexor tendons (13). NLR is one of the potential indicators of
subclinical systemic inflammation and has gained frequent use in recent years (25). The study
by Giines et al. showed that increased CTS severity was associated with high NLR (26).
Consistently, we found significantly higher NLR and CRP values in severe CTS patients
compared to patients with mild and moderate CTS in our study. We suggest that NLR and
CRP values in our study have indicated systemic inflammation, which takes part in the
etiology of CTS.

CONCLUSION

This study showed that VAI, waist circumference, CRP, and NLR were higher in CTS
patients compared to the control group. VAI, BMI, CRP, and NLR, and the percentage of
obese individuals were higher in the severe CTS group compared to the CTS groups of mild
and moderate severity. Indicators such as VAI and NLR are high in CTS patients and those
with severe CTS, indicating that these parameters are useful markers to predict the risk and
prognosis of CTS.
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Abstract

Introduction: Although immuno-phenotyping with flow cytometry is mainly used in the diagnosis of
hematological neoplasia, it also provides important contributions to revealing changes in the immune system.
Flow cytometric studies are also frequently performed in neutropenic patients, as changes in neutrophil count
may occur in relation to hematological neoplasms and immune system disorders.

Objective: Within the scope of this study, we aimed to elucidate the expressions of lymphocyte, granulocyte,
and monocyte subtypes and myelomonocytic antigens on monocytes and neutrophils in neutropenia caused by
different reasons and compare them with the results of healthy volunteers.

Method: A total of 24 patients and 13 age-and gender-matched healthy volunteers who applied to our institution
have been enrolled in this study. The patient group consisted of individuals with isolated neutropenia.
Examination findings, lymph node size, spleen size, and infection findings,and the laboratory parameters, CRP
level, and pathological findings in the peripheral smear were recorded. Total blood obtained from the patients
has been processed with flow cytometry.

Results: Neutrophil/lymphocyte (N/L) MFI ratio was found to be higher in the patient group than in the control
group (p=0.022).A positive correlation was found between leukocyte counts and the percentage of atypical
monocyte expressing CD16 (p=0.033). A negative correlation was found between platelet counts and N/L mean
fluorescence intensity ratio (p=0.411) and between the platelet count and the percentage of CD11b on
neutrophils (p=0.026). The percentage of neutrophils determined on leukocytes and the percentage of natural
killer cells (CD30/CD56+) was statistically significantly lower in the patient group (p=0.008, p=0.001
respectively).

Conclusion: Regarding the results of this study one could say that clinically significant changes have been
observed in lymphocyte and monocyte subtypes of patients with isolated neutropenia. Granulation was found in
the ratio of N/L side scatter, mostly related to neutrophils.

Keywords: Neutropenia, Lymphocyte, Monocyte, Flow Cytometry, Myelomonocytic Antigens.

Ozet

Giris: Akig sitometrisi ile immiino-fenotipleme esas olarak hematolojik neoplazilerin tanisinda kullanilsa da
immiin sistemdeki degisikliklerin ortaya konmasinda da 6nemli katkilar saglar. Hematolojik neoplazmalar ve
bagisiklik sistemi bozukluklart ile iligkili olarak nétrofil sayisinda degisiklikler meydana gelebileceginden,
ndtropenik hastalarda da akim sitometri ¢aligmalar1 yapilmaktadir.

Amag: Bu calisma kapsaminda, farkli nedenlerle olusan nétropenide lenfosit, graniilosit ve monosit alt tipleri ile
miyelo-monositik antijenlerin monositler ve noétrofiller ilizerindeki ekspresyonlarinin hastalar ve saglikli
gontilliilerin sonuglar ile karsilagtirilmasi amaclandi.

Yontem: Bu calismaya kurumumuza bagvuran toplam 24 hasta ve yas ve cinsiyet uyumlu 13 saglikli goniillii
alindi. Hasta grubu izole notropenisi bulunan bireylerden olustu. Muayene bulgulari, lenf nodu boyutu, dalak
boyutu ve enfeksiyon bulgulari, laboratuvar parametreleri, CRP diizeyi ve periferik yaymadaki patolojik bulgular
kaydedildi. Hastalardan alinan toplam kan, akim sitometrisi ile iglendi.

Bulgular: Noétrofil/lenfosit (N/L)ortalama floresan yogunluk orani hasta grubunda kontrol grubuna gore yiiksek
bulundu (p=0.022). Lokosit sayis1 ile CD16 ifade eden atipik monosit ylizdesi arasinda pozitif korelasyon
bulundu (p=0.033). Trombosit sayis1 ile N/L ortalama floresan yogunluk orani arasinda (p=0.411) ve trombosit

Corresponding Author: Ferda Celik, e-mail: celikferdada@gmail.com

Received: 13.04.2023; Accepted:06.05.2023; Published Online:30.06.2023

Cite: Celik F. Flow Cytometry In The Differential Diagnosis Of Neutropenic Patients. Acta Medica Ruha.
2023;1(2):89-100. https://doi.org/10.5281/zenodo.7908431

The journal is licensed under a Attribution 4.0 International (CC BY 4.0)




Flow Cytometry In The Differential Diagnosis Of Neutropenic Patients Celik F.

sayis1 ile notrofiller lizerindeki CD11b ylizdesi arasinda (p=0.026) negatif bir korelasyon bulundu. Lokositlerde
saptanan notrofil yiizdesi ve dogal 6ldiirticii hiicre ytizdesi (CD30/CD56+) hasta grubunda istatistiksel olarak
anlamli derecede diisiikti (sirasiyla p=0.008, p=0.001).

Sonu¢: Bu c¢aligmanin sonuglarina bakildiginda, izole notropenili hastalarin lenfosit ve monosit alt tiplerinde
klinik olarak anlamli degisiklikler gdzlendigi sOylenebilir. Cogunlukla nétrofillerle ilgili olan N/L yan sagilma
oraninda graniilasyon bulundu.

Anahtar Kelimeler: Notropeni, Lenfosit, Monosit, Akis Sitometrisi, Miyelomonositik Antijenler.

INTRODUCTION

Neutrophils, or segmented leukocytes, develop from stem cells in the bone marrow. They are
phagocytosing cells that play a role in acute inflammation and host defense against bacterial
infections. Every day, 1 — 1.5 x 109/kg neutrophils are produced in the human body, and 60 —
70% of them are in the storage pool in the bone marrow while only 2 — 5% enter the
circulation. Some of them settle on the vessel wall (1).

Neutropenia is the term used when the absolute neutrophil count (ANC) falls below
1.500/mm3. The ANC is calculated by multiplying the total leukocyte count by the sum of the
neutrophil and rod count percentages in the blood. If the neutrophil count is below 1.000 —
1.500/mm3, it is classified as mild, below 500 — 1.000/mm?® as moderate, <500/mm3 as
severe, and <200/mm? as very severe (2).

Leukopenia is defined as a decrease in the absolute leukocyte count below 4.000/mm?, and
neutropenia as a decrease in the absolute neutrophil count below 1.500/mm?. Clinical
findings, blood count, peripheral smear, auto-antibodies, viral serology, histo-pathological
examination of bone marrow, genetic and molecular studies and other laboratory parameters
are used to determine the etiology (3,4).

Neutropenia usually occurs as a side effect of chemotherapy during the treatment of malignant
disease. Neutropenia is variable in severity, sometimes enough to require delaying
chemotherapy. Sometimes, it may require dose adjustment in later chemotherapy. Different
pathogens can cause infectious complications in febrile neutropenia. The pathogens that are
often responsible for infections in the early stages are bacteria. Today, the main factors
responsible for febrile neutropenia are gram-positive coagulase-negative streptococci, S.
Aureus, and enterococcus; gram-negative is E. Coli, Klebsiella spp, Enterobacter spp, and P.
aeruginosa. Fungal infections such as candida and aspergillus are observed in later periods
when neutropenia is prolonged. Immune neutropenia occurs in the presence of specific anti-
neutrophil antibodies. These antibodies mediate splenic sequestration of opsonized cells or
complement-mediated neutrophil destruction. Immune neutropenias are similar to immune
thrombocytopenic purpura and immune hemolytic anemia. Isolated immune neutropenias are
caused by sensitization to neutrophil-specific antigens that are not found in other
hematopoietic cells. Human neutrophil-specific antigens have been defined as NA1, NA2,
NB1, NC1, ND1, NE1, 9A. Human leukocyte antigens and erythrocyte antigens are also
found on the surface of neutrophils. Autoantibodies against leukocyte integrins CD11/CD18
have also been identified in some neutropenic cases (3-5).

The use of Flow Cytometry in current hematological applications is increasing. The reasons
behind this increase, is attributed to achieving results in a short time with an easy
methodology. Flow Cytometry is highly effective for the recognition of abnormal cells and is
mostly used in hematology for diagnosis, classification of diseases such as
leukemia/lymphoma/myeloma, and follow-up of treatment (6).

actamedicaruha.com Page 90



Flow Cytometry In The Differential Diagnosis Of Neutropenic Patients Celik F.

With the Flow Cytometer, a suspended cell or particles are passed through a chamber
illuminated by laser light. The signals generated during the passage of cells in front of the
light are collected and analyzed. The source of the signals is the physical characteristics of the
cell such as size and granularity. There may also be various fluorochromes attached to the
cell. Thus, information about various properties of the cell or particle such as
immunophenotype, DNA (7).

Although immuno-phenotyping with flow cytometry is mainly used in the diagnosis of
hematological neoplasia, it also provides important contributions to revealing changes in the
immune system. Flow cytometric studies are also frequently performed in neutropenic
patients, as changes in neutrophil count may occur in relation to hematological neoplasms and
immune system disorders. But because isolated neutropenias are usually associated with non-
malignant causes. The diagnostic contribution of flow cytometry in isolated neutropenia is not
well known, except in conditions such as large granular lymphocytosis (LGL), where CD8 T
lymphocytes are clonally increased(6-8).

Within the scope of this study, we aimed to elucidate the expressions of lymphocyte,
granulocyte, and monocyte subtypes and myelomonocytic antigens on monocytes and
neutrophils in neutropenia caused by different reasons and compare them with the results of
healthy volunteers.

METHOD

A total of 24 patients and 13 age-and gender-matched healthy volunteers who applied to our
institution have been enrolled in this study. Patient group consisted of individuals with
isolated neutropenia.All procedures followed were in accordance with the ethical standards of
the responsible committee on human experimentation (institutional and national) and with the
Helsinki Declaration of 1975, as revised in 2008. Ethics committee approval has been granted
from our institutionwith protocol number 2016/86/06/03 and informed consent has been
obtained from all participants.

Demographic characteristics, and clinical and laboratory parameters of the patients were
recorded. In order to determine the etiology of neutropenia, infection status at the time of
admission, recurrent infection history, drug use, alcohol consumption, autoimmune malignant
disease history, rheumatological disease history, and family history suggestive of neutropenia
were recorded.

In the physical examination findings, especially lymph node size, spleen size, and infection
findings were recorded. Among the laboratory parameters, especially the CRP level,
pathological findings in the peripheral smear, if any, were recorded. According to the
available data and the results of the follow-up during the study, the patient was classified into
a certain etiological group.

Flow Cytometric Evaluation:

Total blood count samples to be used for flow cytometric study were placed in anticoagulant
vacutainer tubes (BD Vacutainer K 3E) containing 2 ml 7.5% Ethylenediamine-
Tetraacetylacid (EDTA). All blood samples were processed within 4 hours at the latest. The
immuno-phenotyping panel to be analyzed and the antibody mixture to be used in the panel
was put into two separate tubes.

1st tube:

actamedicaruha.com Page 91



Flow Cytometry In The Differential Diagnosis Of Neutropenic Patients Celik F.

CD11b-F/CD1b-PE/CD13-ECD/CD15-PC5/CD14-PB/CD45-KO
2nd tube:
TCR8-F/CD10-PE/CD19-ECD/CD4-PC5/CD56-PC7/CD3-APC/CD8-PB/CD45-KO

The amount of each antibody in the tube was determined by taking into account the previous
optimization studies and 100 ml of blood sample was added to the tubes in which the antibody
mixture was placed. Tubes were then vortexed and incubated in the dark for 15 minutes. After
incubation, 500 ml of erythrocyte lysis solution (Optilyze C) was added to the tubes. It was
again incubated for 10 minutes at room temperature and in the dark. Then, 500 uL of PBS
(phosphate-buffered saline) was added to the tubes and vortexed. It was incubated at room
temperature for 10 minutes in the dark and was centrifuged at 300xg for 5 minutes. Following
this, 2 mL of PBS was added and vortexed, centrifuged again at 300 xg for 5 minutes, and the
supernatant was discarded. Finally, 500 puL of PBS/formaldehyde was added to the tubes
again and stored at +4°C until they were studied.

Samples prepared as above were analyzed with an 8-color flow cytometer (Beckman Coulter
Navios, USA). The analysis of the obtained data was done with the Kaluza analysis program.
Neutrophils and monocytes were gated separately using the CD45-SS (Side scatter)histogram.
The expression rates and mean fluorescence intensity(MFI) of the antigens in the panel on
neutrophils and monocytes were measured. CD34-SS histogram was created to determine the
precursor cell ratios in peripheral blood. CD34-positive cells with low SS were detected as
precursor cells. Antigen expressions of the cells and SS parameters showing their granularity
were also measured. Neutrophil SS and lymphocyte SS were measured separately and
compared to each other (Neutrophil SS/lymphocyte SS). Lymphocytes were selected
according to CD45 expression and side scatter characteristics in the CD45-SS histogram,
among the antibody combinations in the first panel, and the percentage of lymphocytes in
total leukocytes was determined. The percentage of CD3-positive T lymphocytes, CD19-
positive B lymphocytes, and CD3 negative/CD56-positive natural killer (NK) cells were
determined by taking the gate over these lymphocytes. CD4 positive T helper and CD8
positive T suppressor lymphocyte ratio was determined on CD3 positive cells.

The CD14-positive monocyte ratio was determined by creating a CD14-SS histogram from
the antibody combinations in the second panel. The CD16-expressing monocyte sub-
population (non-classical monocytes) of CD14-positive monocytes was calculated from the
CD14/CD16 histogram. The percentage of neutrophils in leukocytes was determined by gated
the cluster of cells with moderate CD45 expression and high SS in the CD45-SS histogram.
Expression intensity expressed as CD10, CD11b, CD13, CD15, and CD16 expression
percentages and mean fluorescence intensity(MFI) on the separately determined monocyte
and neutrophil populations was calculated by introducing these populations to the generated
single-parameter histograms.

Statistical Analysis

The data obtained in the study were analyzed with the SPSS 18.0 (Statistical Package for
Social Sciences) package program. Mean and standard deviation values are given as
descriptive statistics. Percentage (%) distributions were used for categorical variables. Chi-
square testwas utilized for intergroup comparisons of categorical variables, and Mann
Whitney U test, was used for comparisons of continuous variables. The relationship between
the variables was evaluated viaSpearman Correlation analysis. The results obtained were
evaluated at a 95% confidence interval(p<0.05) significance level.
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RESULTS

A total of 24 patients with isolated neutropenia and 13 healthy volunteers have been enrolled
in this research. The gender distribution of the patient group was 22 females and 2 males.
When comparing the groups in terms of age and gender, the mean age of the patient group
was 43.2+17.26 years, while the mean age of the control group was 36.9+£10.17 years. There
was no statistically significant difference between the two groups in terms of age and gender
(p=0.381 and p=0.099, respectively).

The patients were divided into 6 etiological groups according to their anamnesis, clinical and
laboratory findings and patients who could not be classified into a group according to these
data were accepted as unclassified in a 7th group. The underlying reasons could be elaborated
as:drug-induced neutropenia (n=12), autoimmune disease associated neutropenia (n=4), 2
infection associated neutropenia (n=2), cyclic neutropenia (n=1), chronic benign neutropenia
(n=2), chronic idiopathic severe neutropenia (n=1), and 3 were unclassifiable.

There was no statistically significant difference between the control and patient groups in
terms of hemoglobin (Hb), hematocrit (Hct), and platelet counts. As expected, total leukocyte
and neutrophil counts were statistically significantly lower in the patient group than in the
control group (p<0.0001) (Table 1).

Table 1. Comparison Of Blood Count VValues Between Patient And Control Group

Group 1 (n=24) Group2 (n=13) p value
(Median = SS) (Median = SS)
Hb(gr/dI) 12.80+0.95 13.53x1.14 0.058
Hct (%) 37.92+2.53 39.61+3.14 0.070
WBC (mm®) 3.260.709 6.60+1.05 <0.0001
Neutrophil (mm®) 1.33+0.46 3.91+1 <0.0001
Platelets (mm"°) 220.000+57.84 270.000+51.46 0,022

Hb: Hemoglobin, Htc: Hematocrit, Whc: Total Leukocyte, Neu: Neutrophil.

The percentage of lymphocytes determined over all leukocytes by flow cytometry was found
to be higher in the patient group compared to the control group (p=0.007). The percentage of
natural killer (NK) cells (CD3-/CD56+) was also lower in the patient group (p=0.001). No
statistically significant difference has been achieved between the patient group and the control
group in terms of other lymphocyte subgroups. Neutrophil/lymphocyte (N/L) SS MFI ratio
was higher in the patient group than in the control group (p=0.022) (Table 2).

The percentage of monocytes determined on all leukocytes by flow cytometry was higher in
the patient group than in the control group (p=0.031). When monocyte subtypes (classical and
non-classical monocytes) were evaluated between the groups, although CD16 positive non-
classical monocytes were high in the patient group, this did not reach a statistical significance.
The percentage of CD13 expression on monocytes was found to be lower in the patient group
compared to the control group (p=0.007). The expression percentages and severity of other
myelomonocytic antigens whose expression on monocytes were evaluated were not
statistically significantly different between the groups.
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Table 2. Peripheral Blood Flow Cytometry Results Of Patients According To Groups
Group 1 (n=24) Group2 (n=13) p-value
(Median £ SS) (Median £ SS)
Lymphocyte ratio % 38.3+£11.9 29.4+6.08 0.007
Lymphocyte CD3 % 76.2+7.82 73.7£7.315 0.324
Lymphocyte CD19 % 9.81+4.57 9.89+3.43 0.567
Lymphocyte NK % 7.21+4.91 15.2 £7.89 <0.001
Neutrophil/Lymphocyte SS MFI 6.10+0.66 5.62 +0.46 0.022
CD3 -CD4% 53.7+15.4 59.8+11.2 0.131
CD3 -CD8% 38.6+9.79 33.8+£10.55 0.162
CD3 -TCR8D % 9.96+12.4 7.2+4.39 0.975
Monocyte ratio % 7.78+£3.1 5.93 +£1.35 0.031
CD16+ monocyte ratio 19.2+20.6 12.4 +£6.99 0.390
Monocyte CD16 MFI 11.6+7.02 8.33+4.08 0.316
Monocyte CD11b% 98.6+1.74 86.9+29.8 0.381
Monocyte CD11b MFI 15.8+6.74 18.5+14.1 0.861
Monocyte CD15% 67.2+15.9 59.6+20 0.245
Monocyte CD15 MFI 3.18+1.29 4.0843.21 0.445
Monocyte CD13% 18.9+20.3 42.8429.8 0.007
Monocyte CD13 MFI 4.92+3.64 4.99+2 47 0.426
Neutrophil ratio % 44.5+15.8 59.3+9.7 0.008
Neutrophil CD16% 98+1.71 97.4+2.9 0.726
Neutrophil CD16 MFI 346,5+93,2 420.1+149.6 0.127
Neutrophil CD11b% 99,5+0,34 99.5+ 0.82 0.438
Neutrophil CD11b MFI 15,88+5,80 15.6+5.14 0.911
Neutrophil CD15 % 98,4+5,42 99.540.27 0.910
Neutrophil CD15 MFI 107,8+21,2 115.2+47.8 0.464
Neutrophil CD13% 88,6+19,7 93.5+4.8 0.656
Neutrophil CD13 MFI 14,9+23,5 14.3+12.8 0.092

The percentage of neutrophils determined on all leukocytes by flow cytometry was
statistically significantly lower in the patient group than in the control group (p=0.008).
Expression percentages and severity of myelomonocytic antigens (CD10, CD11b, CD13,
CD15, CD16) on neutrophils were not statistically different between the groups.

The percentage and severity of expression of myelomonocytic markers on monocytes and
granulocytes were compared between groups.

Correlation Analysis

The relationships between the patients' blood count values, CRP and flow cytometric data
were evaluated by Spearman correlation analysis. As a result of the correlation, a positive
correlation has been achieved between the leukocyte count and the percentage of non-
classical monocyte expressing CD16 (p=0.033).0n the other hand, a positive correlation has
been observed between CRP and CD16 MFI (p=0.008) and CD13 MFI (p=0.048)in
monocytes. A negative correlation was found between platelet counts and N/L SS MFI ratio
(p=0.411), and a negative correlation was found between the platelet count and the percentage
of CD11b on neutrophils (p=0.026).Additionally,a negative correlation has been detected
between CRP and CD13 percentage and expression intensity on neutrophils (p=0.03, p=0.021,
respectively) (Table 3 & Table 4).
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Table 3. Significant Correlations Between Patient Blood Count Parameters CRP And Flow Cytometric Data

M- N/L SS N-CD NK M-CD16 M-CD13 | N-CD13 N-CD13
CD16% MFI 11b% % MFI MFI MFI
Leukocyte r =0.436 - - - - - -
count p=0.033
Platelet - r=-0.411 | r=-0.454 - - - - -
count p=0.046 p=0.026
CRP - - - - r=0.565 | r=0.436 | r=-0.475 | r=-0.500
p=0.008 | p=0.048 p=0.03 | p=0.021

Table 4. Percentage And Intensities Of Expression Of Lymphocytes, Monocyte Subtypes, And
Myelomonocytic Antigens On Monocytes And Neutrophils In Etiological

Crp Lenfosit | Lenfosit Lenfosit Lenfosi
oram% | CD3% CD19% tNK %
Drug- 12.740.95 | 3.36+0.75 | 1.4+0.529 | 2.31+2.5 | 34.62+10.9 | 74.7+7.2 11,445,1 7.21+
induced 2.77
neutropenia
Autoimmune | 12.3+0.67 | 3.05+0.88 | 1.25+0.15 | 0.86+0.25 | 38.7+8.69 | 73.6+7.7 10,3£5,22 | 7.9+4.8
neutropenia
Chronic 14.2+0.98 41 1.57+0.18 | 11.4+13.57 | 49.9+0.36 | 84.2+1.9 6,13+0,72 5.29+
benign 2.23
neutropenia
Chronic 14.1 2.4 0.22 33 61.1 79.63 9,64 1.86
idiopathic
severe
neutropenia
Unclassified | 12.6+0.98 | 3.05+0.3 | 1.38+0.26 5+5.37 26.9+16.7 | 86.5+0.19 | 8,17+0,41 4.28+
1.2
Cyclic 12.3 2.8 1.04 0.5 40.13 83.7 5,27 7.22
neutropenia
Infection 12.5+0.7 3.1+0.14 | 1.24+0.21 5.840.21 | 47.7+6.97 67.4+54 | 6.54+£1.89 | 13.29+
16.27
CD3CD8 CD3- Monocyte | Monocyte | Neutroph G/L MEI
% TCR8D% | Ratio % CD16% il ratio
Drug-
induced 57.8+15.2 | 3751027 | 6,93+4.41 | 6.97+1.88 | 25.7+27.9 | 49.7+13.1 | 6.16+0.6
neutropenia
Autoimmune
neutropenia 4414132 | 47.6£12.71 | 7.76+656 | 7.46+2.46 | 12.27+6.94 |42.38+17.21 5.88+0.8
Chronic 5.7+0.14
neutropenia 64.4+4 | 35.7+£3.98 | 8.83+£7.74 | 6.91+0.91 | 13.8+5.65 31+0.38 S
Chronic
Severe 48.65 39.6 11.43 13.7 6.9 14.6 7.3
neutropenia
Unclassified | 57.98+8.5 | 39.1+4.53 | 5.09+2.95 | 9.04+0.08 | 11.8+2.05 | 57.3+21.1 | 5.49+0.16
Cyclic
neutropenia 44.9 37.2 19.45 7.88 13.5 46.5 6.4
Infection-
induced 40.5+£32.2 | 29.843.09 | 33.1+425 | 9.9+10.2 | 16.5+1.01 | 32.4+8.45 | 6.43+0.9
neutropenia
DISCUSSION

In the current study, changes in lymphocyte, monocyte and granulocyte subtypes in isolated
neutropenia due to various causes were evaluated and the expression of myelomonocytic
antigens on monocytes and neutrophils was measured. It was shown that natural killer cells
were decreased and monocytes were increased in neutropenic patients.The N/L MFI value
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obtained by dividing the neutrophil side scatter fluorescence intensityincreased in the patient
group.In other words, the granularity of neutrophils was higher than normal in isolated
neutropenic patients. In our study, it was also denoted that CD13 expression on monocytes
was decreased compared to healthy volunteers.

Half of all cases were considered as drug-induced neutropenia. The drugs considered in the
etiology were common, selective serotonin reuptake inhibitors (SSRI), serotonin nor-
adrenaline reuptake inhibitors (SNRI), carbamazepine, and isotretinoin.

Although a compensatory increase in monocyte count in neutropenic patients is a common
clinical observation, no research has been published on this topic in previous literature.
Additionally, no study has been published showing that NK cells decrease in neutropenias.
Large granular lymphocytic (LGL) leukemia is a hematological neoplasia that may present
with neutropenia, a subgroup associated with NKs (9). This leukemia is a neoplasia in which
cytotoxic T lymphocytes or NK cells proliferate clonally (10,11). Under normal conditions,
LGLs are activated and increased significantly upon encountering antigens, then undergo
apoptosis. Thesecells persist in LGL leukemia (12) but are rare lympho-proliferative disorders
(2% — 6%) (10). In slow-progressing leukemias, T-cell LGL constitutes up to 85% of all LGL
cases. NK-cell LGLs are divided into two subgroups in the classification of the World Health
Organization as chronic NK-cell lymphoproliferative disorder (CLPD-NK) and NK-cell
leukemia (13). The purpose of this distinction is to distinguish the more aggressive NK-cell
leukemia from CLPD-NK, which progresses very slowly. T-LGL, slow-progressing CLPD-
NK, constitutes up to 5% of all LGLs (9). Patients with LGL often present with
splenomegaly, neutropenia, anemia, lymphocytosis, and some auto-immune conditions (most
commonly rheumatoid arthritis). Patients presenting with these findings should definitely be
evaluated for LGL leukemia (14). Although some of the patients included in our study had
auto-immune diseases, there were no clinical and laboratory findings such as splenomegaly
and absolute lymphocytosis suggestive of LGL. T-LGL cells with mature post-thymic
immunophenotype (TCRafp+, CD3+, CD4—, CD5dim, CD8+, CD27—, CD28—, CD45R0-,
CD57+) (15).

Compared to the control group, the ratio of CD3-/CD56+ NK cells in our cases did not
increase, but decreased to the full course. Again, when the cases were examined one by one,
no significant increase was found in the NK cell ratio in any of the cases. In previous
literature it was reported that there may be a decrease in NK cells in some hereditary immune
deficiencies. In our case, which we considered as chronic idiopathic severe neutropenia, the
rate of NK cells was very low (1.86%), and it was thought that there might be a hereditary
immune deficiency in our cases (16).

Although CD3/TCR gamma/delta lymphocytes were not statistically different between the
patient group and the control group, they were quite high in infection-related neutropenia.
These lymphocytes, which make up a very small part of the lymphocytes in the peripheral
blood, are mostly involved in innate immunity, are preferably distributed in peripheral tissues
and have regenerative functions (17). It has been reported that these lymphocytes proliferate
polyclonal in neutropenia and thrombocytopenias (18). TCR gamma/delta lymphocyte
increase has been observed in some sub-etiological groups in our research, indicatingthe role
of neutropenia that occurr for various reasons should be investigated.

The occurrence of the myelodysplastic syndrome as a single cytopenia other than anemia is
rare, however, MDS should be considered in single cytopenias other than an anemia in adult
patients. In the WHO 2016 classification, a subgroup was formed as “MDS-single series
dysplasia” and there is also a subtype of MDS in this group in which only neutropenia is
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present and can be confused with other isolated neutropenia (19). Although it is thought that
this MDS subtype can be distinguished from other isolated neutropenia by demonstration of
dysplasia and/or cytogenetic disorders, this is not always easy in clinical practice. It has been
shown that flow cytometry can contribute to the diagnosis of MDS and has been suggested as
an auxiliary criterion in the European Leukemia Net (ELN) 2013 MDS diagnostic guide (20).

As mentioned earlier, the N/L SS fluorescence intensity ratio, which is associated with
neutrophils and their predecessor’s granulation, has been suggested as an important flow
cytometric parameter supporting the diagnosis of MDS (21,22). One of the 4 parameters in
the scoring system created by Ogata et al. for the diagnosis of MDS was the N/L SS ratio
(69). In our study, the primary purpose of measuring this parameter and myelomonocytic
antigens on monocytes and granulocytes was to search for findings suggestive of MDS in our
adult patients and to investigate the presence of changes specific to the cause of
neutropenia.The reason of high N/L SS ratio has been attributed to an increase in granulation
in neutrophils. When the etiological subgroups were examined, a statistically significant
increase (in granulation) was caused by the increase in chronic idiopathic severe neutropenia,
infection-related neutropenia, and drug-induced neutropenia.

When myelomonocytic antigen expressions on monocytes and neutrophils were evaluated, it
was seen that the percentage of CD13 expression on monocytes was decreased compared to
the control group, and the expressions of other myelomonocytic antigens in both cell groups
were not different from the control group. CD13 is a membrane-bound exonuclease and has
recently been shown to play a role in the phagocytosis function of monocytes and
macrophages (23). Alhan et al. (2015) stated that, one of the three parameters in flow
cytometric scoring to determine the prognosis of MDS was determined as CD13 expression in
monocytes (24). For all these reasons, the importance of decreased CD13 expression with the
increased monocyte ratio in our patients needs to be investigated further in neurotopenic
patients.

Monocytes are divided into classical and non-classical subtypes according to the CD14/CD16
expression pattern. In recent years, a third group, called intermediate monocytes, has been
formed among non-classical monocytes (25). Classical monocytes, which make up 90% of
monocytes in the peripheral blood, express high levels of CD14 but not CD16
(CD14++/CD16-), intermediate monocytes express relatively high levels of CD14 but low
levels of CD16 (CD14+/CD16+), non-classical monocytes, on the other hand, express low
levels of CD14 and high levels of CD16 (CD14+/CD16++) (26).

In our study, monocytes were divided into 2 groups according to their CD14/CD16 expression
pattern (monocytes with low or high expression of CD16 were considered non-classical
monocytes).There was no statistically significant difference between the patient group and the
control group in terms of monocyte subtypes, however, non-classical monocytes (CD16+)
were higher in the patient group (mean values 19.2% in the patient group, 12.4% in the
control group), especially in drug-dependent neutropenia. This difference was more
pronounced (25.2%) in induced neutropenia. The main limitation of this research could be
attributed to its relatively low number of sample size. Never the less, this study had
illuminating insights for clinicinas and we believe that randomized controlled trials
incorporating a larger cohort of patients are warranted in order to verify our results.
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CONCLUSION

Regarding the results of this study one could say that clinically significant changes have been
observed in lymphocyte and monocyte subtypes of patients with isolated neutropenia.
Granulation was found in the ratio of N/L side scatter, mostly related to neutrophils.

Article Highlights

1. The percentage of lymphocytes determined from all leukocytes was found to be higher in
the patient group than in the control group (p=0.007).As expected, the percentage of
neutrophils determined on all leukocytes was statistically significantly lower in the patient
group than in the control group (p=0.008).

2. The percentage of monocytes determined on all leukocytes by flow cytometry was higher
in the patient group than in the control group (p=0.031). The percentage of natural killer (NK)
cells (CD30/CD56+) was found to be lower in the patient group than in the control group
(p=0.001).

3. Neutrophil/lymphocyte (N/L) MFI ratio was found to be higher in the patient group than in
the control group (p=0.022).

4. A positive correlation was found between leukocyte counts and the percentage of atypical
monocyte expressing CD16 (p=0.033).A negative correlation was found between platelet
counts and N/L MFI ratio (p=0.411) and between the platelet count and the percentage of
CD11b on neutrophils (p=0.026).
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Abstract

Introduction: Hypertriglyceridemia is also involved in the etiology of acute pancreatitis. Hypertriglyceridemia
in addition, plasmapheresis in acute pancreatitis triggered by and/or different treatments such as heparin therapy
can be applied.

Objective: The aim of our study was to share our experience with the treatment, clinical course, and
demographic features of patients with acute pancreatitis related to hypertriglyceridemia and the effectiveness of
plasmapheresis.

Method: Patients admitted to the service with the diagnosis of acute pancreatitis in Ankara Atatiirk Sanatorium
Training and Research Hospital Gastroenterology Clinic between 01 January 2018 and 31 December 2022 were
retrospectively screened. Triglyceride level of 800 mg/dl and above at the time of first admission to our hospital.
Results: A total of 12 patients were included in the study. The mean age of the patients was 52.8, 5 patients were
male and 7 patients were female. 9 of the patients had acute pancreatitis due to hypertriglyceridemia for the first
time ; 3 of them, 2 acute pancreatitis attacks had passed. Half of the patients had a body mass index above 30.
Diabetes was observed in 7 patients in their history. 5 patients had previously diagnosed hyperlipidemi.
Conclusion: Acute pancreatitis due to hypertriglyceridemia early recognition is important to reduce the
morbidity and mortality associated with this disease. Plasmapheresis can be used safely in these patients with a
low side-effect profile. Since plasmapheresis may reduce the severity of pancreatitis in progressive pancreatitis,
it should be used in the early period.

Keywords: Hipertrigliseridemia, Acute Pankreatitis, Plasmaferesis.

Ozet

Giris: Akut pankreatit etiyolojisinde hipertrigliseridemi de yer almaktadir. Akut pankreatitin tetikledigi
hipertrigliseridemi yaninda plazmaferez ve/veya heparin tedavisi gibi farkli tedaviler uygulanabilir.

Amac: Biz bu calismamizda hipertrigliseridemiye bagli olusan akut pankreatitli hastalarimizin demografik
ozelliklerini, pankreatitlerinin seyrini, uygulanan tedavi yontemlerini ve plazmaferezin etkinligini arastirdik.
Yontem: Ankara Atatiirk Sanatoryum Egitim ve Arastirma Hastanesi Gastroenteroloji Klinigi'nde 01 Ocak
2018-31 Aralik 2022 tarihleri arasinda akut pankreatit tanisi ile servise bagvuran hastalar retrospektif olarak
tarand1.

Bulgular: Caligmaya toplam 12 hasta dahil edildi. Hastalarin yas ortalamasi 52,8 olup, 5 hasta erkek, 7 hasta
kadindi. 9 hastada ilk kez hipertrigliseridemiye bagl akut pankreatit gelisti; 3'l, 2'si akut pankreatit atagi
gecmisti. Hastalarin yarisinin viicut kitle indeksi 30'un iizerindeydi. Ozgecmisinde 7 hastada diyabet gozlendi.5
hastada daha 6nce hiperlipidemi tanis1 konmustu.

Sonuc: Hipertrigliseridemiye bagli akut pankreatit te erken teshis, bu hastalikla iliskili morbidite ve mortaliteyi
azaltmak i¢cin 6nemlidir. Yan etki profili diisiik olan bu hastalarda plazmaferez giivenle kullanilabilir. Progresif
pankreatitte plazmaferez pankreatit siddetini azaltabileceginden erken donemde kullanilmalidir.

Anahtar kelimeler: Hipertrigliseridemi, Akut Pankreatit, Plazmaferez.
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INTRODUCTION

Acute pancreatitis (AP) is an acute inflammatory disease of the pancreas. Gallstones and
alcohol are the most common causes of acute pancreatitis. However, infectious many different
agents can cause acute pancreatitis (1). Hypertriglyceridemia is also involved in the etiology
of acute pancreatitis. Acute pancreatitis is self-limited in 80% of cases.

While it is observed as mild or edematous pancreatitis limiting the disease, it is observed in
the severe form in which pancreatic necrosis and local complications are observed in 20% of
cases (2). Etiological early in treatment, regardless of cause proper parenteral hydration is
essential. Hypertriglyceridemia in addition, plasmapheresis in acute pancreatitis triggered by
and/or different treatments such as heparin therapy can be applied (3). In this study, we
evaluated acute hypertriglyceridemia related our cases with pancreatitis, laboratory and
clinical features. We aimed the prognosis and the effectiveness of the applied plasmapheresis
treatment.

METHOD

This study was planned as a retrospective study and carried out with the permission of Ankara
Atatiirk Sanatorium Educational and Research Hospital Ethics Committee (Date: 10.04.2023,
Decision No: 2023-50). All procedures were carried out in accordance with the ethical rules
and the principles of the Declaration of Helsinki. Patients admitted to the service with the
diagnosis of acute pancreatitis in Ankara Atatiirk Sanatorium Training and Research Hospital
Gastroenterology Clinic between 01 January 2018 and 31 December 2022 were
retrospectively screened. Triglyceride level of 800 mg/dl and above at the time of first
admission to our hospital. Patients were considered to have acute pancreatitis due to
hypertriglyceridemia in the absence of other etiologic causes. These patients from the patient
files and hospital automation system to the treatments and clinical course they received
reached during their hospitalization, patients demographic and biochemical data.
Plasmapheresis was performed with albumin or plasma.

Statistical Analysis

SPSS 21.0 for statistical analysis Windows program used. Descriptive statistical
methods(mean,standard) were used.

RESULTS

A total of 12 patients were included in the study. The mean age of the patients was 52.8, 5
patients were male and 7 patients were female. 9 of the patients had acute pancreatitis due to
hypertriglyceridemia for the first time; 3 of them, 2 acute pancreatitis attacks had passed. Half
of the patients had a body mass index above 30. Diabetes was observed in 7 patients in their
history.5 patients had previously diagnosed hyperlipidemia. No statistically significant result
could be obtained (p>0,05). The demographic data of the patients are summarized in Table 1.

Since the first biochemical examination of all blood taken at the time of admission to the
hospital was serum lipemic could not be done and blood was required to be taken from the
patients for the second time. Average amylase 415.6 U/L, average lipase value measured at
263.4 U/L. When the lipid profiles of the patients are examined, the mean triglyceride level is
1046.4 mg/day dI, total cholesterol level 453.6 mg/dl, mean high density lipoprotein (HDL)
level as 123.8 mg/dl measured. The mean serum low differential lipoprotein (LDL) level was
measured as 120 mg/dl. The laboratory data of the patients are given in Table 2.

actamedicaruha.com Page 102



Patient Experiences Of Acute Pancreatitis Due To Hypertriglyceridemia Ekmen MO.
Table 1. Demographic Data of Patients
Demographic Data of Patients
Variables Numbers
Age 52,8
Gender (Male/Female) 5/7
BMI BMI>30 6
BMI<30 6
Diabetes Mellitus 7
Hyperlipidemia 5
Number of Patients Who Underwent Plasmapheresis 3
Number of Plasmapheresis 1,33(1-2)
Number of Attacks 1,25(1-2)

Table 2. Laboratory Data of Patients

Laboratory Data of Patients

Laboratory Values Average
Glucose 153(77-322)
ALT 32(10-123)
AST 60(15-294)
ALP 72,4(24-95)
GGT 84,6(10-124)
Total bilirubin 0,92(0,32-3,4)
Direct bilirubin 0,26(0,1-1,43)
Amylase 415,6(26-1254)
Lipase 263,4(42-3368)
Triglyceride 1046,4(910-1955)
Total Cholesterole 453,6(260-878)
HDL 123,8(29-386)
LDL 120(22-180)
CRP 141,6(9,2-391)
Sedimantation 94(21-112)

First for all patients oral intake was discontinued from admission and appropriate and
adequate intravenous hydration was given. However, patients plasmapheresis was applied in
3 of them. No complications occurred during plasmapheresis in any of the patients.

DISCUSSION

Acute pancreatitis severity due to hypertriglyceridemia is observed with a frequency of 1-4%
among all etiological causes (4-5). In these patients, the complaint on admission is due to
other etiological reasons abdomen, similar to acute pancreatitis pain, nausea and vomiting (6).
Acute pancreatitis with hypertriglyceridemia in a patient presenting with a lipemic appearance
and/or normal amylase raises suspicion (7). Characteristics such as having a history of
hyperlipidemia, use of beta-blockers that can cause secondary hypertriglyceridemia, and
alcohol use (8). It also suggests hypertriglyceridemia as an etiological cause in patients
presenting with acute pancreatitis. On physical examination eruptive xanthomas and lipemia
retinalis triglyceride level Occurs when it exceeds 2000 mg/dl (9). Plasmapheresis is an
important part of the treatment of hypertriglyceridemia. Triglycerides themselves are not
toxic; however, it is a source of unsaturated fatty acids. Unsaturated increased production of
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fatty acids with the aid of pancreatic lipase may lead to a more severe course of pancreatitis
(10). From this point of view, removal of plasma triglycerides by plasmapheresis will reduce
the severity of the disease and it is considered to have a positive effect on the course of the
disease. Triglyceride level decreases rapidly with plasmapheresis (11-12). American Afaresis
Society acute pancreatitis due to hypertriglyceridemia. In the treatment of plasmapheresis as a
category Ill indication accepts . This means that the effectiveness of plasmapheresis is not
fully demonstrated in patients (13). In studies in the literature, laboratory tests were performed
in patients who underwent plasmapheresis appears to be better (14). However, plasmapheresis
improves the course of the disease and improves its severity reducing effect has not been
clearly demonstrated (15). Chen et al. in patients with acute pancreatitis due to severe
hypertriglyceridemia. They did not find any difference in terms of complications and
mortality in patients who underwent plasmapheresis and those who did not (16).

CONCLUSION

As a result, acute pancreatitis due to hypertriglyceridemia early recognition is important to
reduce the morbidity and mortality associated with this disease. Plasmapheresis can be used
safely in these patients with a low side-effect profile. Since plasmapheresis may reduce the
severity of pancreatitis in progressive pancreatitis, it should be used in the early period.

Limitations of the Study

The limitations of this study are that it is single-centered and the number of patients is small.
We think that studies with more patient data in more centers will yield more comprehensive
results.

Funding: There is no specific funding related to this research.
Conflict of interest: The authors declare that they have no competing interests.
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Ozet

Giris: Plevral efiizyon (PE), plevral boslukta patolojik diizeyde siv1 birikmesidir. Ik degerlendirme torasentez
yapilarak sivinin transiida/eksiida ayirimimi igermelidir. Plevral efiizyonlarin 6nemli bir yiizdesine tani
konulamamaktadir.

Amag¢: Caligmamizda plevral efiizyonlu olgular retropspektif olarak incelenerek, demografik o6zellikleri,
etyolojileri, tan1 ve tedavi yontemleri, biyokimyasal belirtecler, morbidite ve mortaliteler nedenleri ile birlikte
degerlendirilerek literatiire katki saglanmasi amaglandi.

Yontem: Calismamizda plevral efiizyon tanisi konulan 175 olgunun dosyalari retrospektif olarak incelendi.
Olgularimizda yas, cinsiyet, ek hastalik, plevral siviya yaklasim seklimiz, vendz kan ve plevral sivinin analizi ,
plevral sivinin tanisi, morbidite ve mortaliteler degerlendirildi.

Bulgular: Kadin erkek oram1 % idi. Olgularin %68.5’1 benign, %31.5‘1 malign plevral efiizyonluydu (MPE).
MPE’lerin en sik nedeni 21 (%12) olguda akciger kanserleriydi. Malign olan grupta serum laktad dehidrogenaz
(LDH), plevral sivi LDH anlamli olarak yiiksekti. Mortalite olan grupta hastalarin yas1 ve ek hastalik oran
anlamli olarak daha yiiksekti.

Sonug¢: Eksiidatif efiizyonlara genellikle enfeksiyon, malignite ve inflamatuar ve romatoid artrit gibi hastaliklar
neden olur. MPE’lerin en sik nedenleri akciger kanserleridir. Yapilacak miidahaleye klinik 6zellikleri ile karar
verilmelidir.Prognozu ekhastaliklar ve yas belirler. Cerrahi prosediirlerin taniya katkist yiiksektir. Serum/
plazma LDH ve protein gibi biyokimyasal parametreler ayirict taniya katki saglayacaktir.

Anahtar kelimeler: Plevral Efiizyon, Transtida, Eksiida, Laktat Dehidrogenaz.

Abstract

Itroduction: Pleural effusion (PE) is the accumulation of pathological amounts of fluid in the pleural space.
Initial evaluation should include transudate/exudate separation of the fluid by thoracentesis.

Objective: A significant percentage of pleural effusions goun diagnosed. In our study, it was aimed to contribute
to the literature by retrospectively examining the cases with pleural effusion, evaluating their demographic
characteristics, etiology, diagnosis and treatment methods, biochemical markers, causes of morbidity and
mortality.

Methods: In our study, the files of 175 patients who were diagnosed with pleural effusion were reviewed
retrospectively. Age, gender, comorbidity, approach to pleural fluid, analysis of venous blood and pleural fluid,
diagnosis of pleural fluid, morbidity and mortality were evaluated in our cases.

Results: Women were 55 men and 110 people. The female to male ratio was 1/2. Cases with benign pleural
effusion were 68.5% and cases with MPE were 31.5%. The most common cause of MPE was lung cancer in 21
(12%) cases. Serum lactate dehydrogenase (LDH) and pleural fluid LDH were significantly higher in the
malignant group. The age of the patients and the rate of additional disease were significantly higher in the
mortality group.

Conclusion: Exudative effusions are usually caused by infection, malignancy and inflammatory diseases such as
rheumatoid arthritis. The most common causes of MPE are lung cancers. Intervention should be decided by the
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clinical characteristics of the patient. Surgical procedure shave a high diagnostic value. Biochemical markers
such as serum/plasma LDH and protein will contribute to the differential diagnosis.

Keywords: Pleural Effusion, Transudate, Exudate, Lactate Dehydrogenase.

GIRIS

Plevral efiizyon (PE), plevral boslukta patolojik diizeyde sivi birikmesidir (1). Artmis sivi
iiretimi ve veya azalmis sivi emilimi ile ortaya ¢ikar (2). PE olan hastanin degerlendirilmesi
zordur, ¢iinkli ayirici tami ¢ok genistir (3). Tami klinik, radyolojik ve laboratuvar
arastirmalarin1 gerektirir (4). Hastanin 0zgecmisi, ayirict tan1 hakkinda bilgi verebilir.
Ozgecmis degerlendirmesi plevral efiizyon etyolojisi olabilecek risk faktdrlerini icermelidir.
Oykii alirken tiiberkiiloz (TBC), akciger enfeksiyonlar1, malignite ve otoimmiin hastaliklar,
karaciger ve bobrek hastaliklar1 gibi PE ile iliskili olabilecek hastaliklar sorgulanmalidir (3).
Hasta degerlendirilirken asbest maruziyeti hakkinda kapsamli bir mesleki sorgulama
gereklidir. Asbest maruziyeti sorgulanirken tarih 6nemli olmakla birlikte minimum diizeyde
maruz kalmak bile ilerleyen dekatlarda mezotelyomaya neden olabilir (5).

Semptomlar altta yatan asil hastalikla ilgili olabilecegi gibi en sik goriilen semptomu nefes
darlhigidir ve siddeti eflizyonun biiyiikligii ile iliskilidir (6). PE’den siiphelenildiginde, taniy1
dogrulamak icin akciger grafisi ¢ekilmelidir (7). Plevranin goriintiilenmesinde bilgisayarl
tomografi (BT), 6zellikle septasyonlar varsa goriintiileme olarak iistiinliik saglar (1,8).

[k degerlendirme torasentez yapilarak sivinin transiida/eksiida ayrrmmim icermelidir (2,3,9).
Tan1 yontemlerindeki ilerlemelere ragmen PE’lerin 6nemli bir yiizdesine (%20) tani
konulamamaktadir (10,11).

Calismamizda PE’li olgular retropspektif olarak incelenerek, demografik o6zellikleri,
etyolojileri, tan1 ve tedavi yontemleri, biyokimyasal belirtecler, morbidite ve mortaliteler
nedenleri ile birlikte degerlendirilerek literatiire katki saglanmasi amaglandi.

YONTEM

Calismamiz Helsinki Deklarasyonuna uygun olarak yiriitiildii ve c¢alismamiz ig¢in
Kahramanmaras Siitcii imam Universitesi Tibbi Arastirmalar Etik Kurulundan onam alindi
(Tarih: 18.06.2022, Karar no: 04).. Yapilan ¢alismada, arastirma ve yayin etigine uyulmustur.

Calismamizda Kahramanmaras Siitcii Imam Universitesi Tip Fakiiltesi Hastanesine basvuran,
PE tanis1 konulan 18 yas ve {izeri hastalarin dosyalar retrospektif olarak incelendi. Plevral
stvinin analizi yapilmamis olanlar, bilateral, minimal, yetmezlik sivisi tamisi klinik ve
radyolojik olarak konulabilen, diiiterik, albiimin replasmani, valiz gibi islemlerle gerileyen
efiizyonlar1 olan olgular calismamiza ve 18 yas altindakiler ¢alisma dis1 birakildi. Mayis 2019
ve Mayis 2022 tarihleri arasinda plevral efiizyon tespit edilen ve plevral sivi analizi yapilmis
olan 175 olgu retrospektif olarak incelendi. Olgularin yaslari, cinsiyetleri, ek hastaliklari,
plevral siviya yaklagim sekli, venéz kan ve plevral sivinin analizi, plevral sivinin tanisi,
morbidite ve mortaliteler degerlendirildi. Olgulara ait bilgilere elektronik ortamda
hastanemize ait veri kayit modiiliinden ulasildi.

Olgular; anamnez, fizik muayene, radyolojik tetkikler ve rutin kan tetkikleri ile
degerlendirildi. Tiim olgulara dncelikle torasentez yapildi ve daha sonrasinda yapilacak ek
miidahaleye karar verildi (Gogiis tiipli, cerrahi gibi). Plevral s1vi 6rnekleri, kan tetkileri ile es
zamanli biyokimya, mikrobiyoloji ve sitolojik inceleme igin de patoloji laboratuarlarina
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gonderildi. Transiida/eksiida ayrimi Light kriterlerine gore yapildi. PE’ler etyolojilerine gore
malign, paramalign, tiiberkiiloz (TBC) plorezi, parapnomonik efiizyon, ampiyem, yetmezlik
stvilart seklinde gruplandirildi.

istatistiksel Analizler

Verilerin tanimlayici istatistiklerinde ortalama, standart sapma, medyan en diisiik, en yiiksek,
frekans ve oran degerleri kullanildi. Degiskenlerin dagilimi kolmogorov simirnov test ile
olgiildii. Nicel bagimsiz verilerin analizinde bagimsiz 6rneklem t test, mann-whitney u test
kullanildi. Nitel bagimsiz verilerin analizinde ki-kare test, Kki-kare test kosullar
saglanmadiginda fischer test kullanildi. Analizlerde SPSS 28.0 programi kullanildi.

BULGULAR

Calismaya dahil edilen 175 olgunun 110 (%62.9)u erkek, 55 (%37.1)’1 kadind1. Ortalama yas
62+17,2 (median 65, min 18, max 93) idi. Tam1 amagh olarak Oncelikle tiim olgulara
torasentez yapildi. Torasentez, 70 (%40) olguda tan1 ve tedavi agisindan yeterli olurken, 58
(%33)’line tiip torakostomi, 16 (%9.2)‘sine kateter torakostomi, 10 (%5.7) video assisted
thoracoskopic surgery (VATS), 8 (%4,6)’inde dekortikasyon, 1 (%0,6)’inde torakotomi ile
dekortikasyon gereksinimi oldu. Olgularin 12 (%6,9)’sine torasentez sonrast medikal tedavi
uygulandi.

Benign ve malign olan gruplar arasinda torakotomi, dekortikasyon, VATS, Kkateter
torakostomi, tliptorakostomi, yaklasim orani1 anlamli (p>0.05) farklilik gostermedi. Malign
olan grupta torasentez orani benign olan gruptan anlamli (p<<0.05) olarak yiiksekti. Benign ve
malign olan gruplar arasinda taraf dagilimi (sag/sol) anlamli (p>0.05) farklilik gostermedi
(Tablol).

Light ktiterlerine gore 40 (%24) olgunun plevral sivist transiida, 135 (%76) olgunun sivisi
eksiida vasfindaydi. Olgularin 120 (%68.5)’si benign, 55 (%31.5)‘1 malign plevral
eflizyonluydu (MPE). Benign plevral efiizyonlarin 32 (%18.3)’si yetmezlik sivist (Renal,
hepatik, konjestif kalp yetmezligi), 23 (%13.1)’lii ampiyem, 15 (%8.6)’1 parapndmonik, 15
(8.6)’1 TBC plorezi, 16 (%9.1)’1 inflamasyon, 11 (%6.3)1i paramalign, 6 (%3.4)’s1 reaktif
stvilardi, 2 (%1.1) olgunun sitojisinde malign hiicre tespit edilemedi ancak etyolojisi de tespit
edilemedi.

MPE’lerin en sik nedeni 21 (%12) olguda akciger kanserleriydi. Akciger kanserleri disinda
MPE nedenleri diger organlarin plevral metastazlari, mezotelyoma, l6semi, lenfoma ve
mezenkimal tiimorlerdi. Plevral metastaza en sik gastrointestinal sistem (GIS) tlimdrleri neden
olmustu (Tablol). Benign ve malign PE olan gruplar arasinda hastalarin yasi1 anlamli
(p>0.05) farklilik gostermedi. MPE olan grupta erkek hasta orani benign olan gruptan anlamli
(p<0.05) olarak ytiksekti.

Malign olan grupta serum protein degeri benign olan gruptan anlamli (p<0.05) olarak
diisiiktii. Malign olan grupta serum laktad dehidrogenaz (LDH) plevral sivi LDH ve plazma
glukoz degerleri benign olan gruptan anlamli (p<0.05) olarak yiiksekti (Tablo 2).

Malign olan grupta eksiida oranibenign olan gruptan anlamli (p<0.05) olarak yiiksekti.

Benign ve malign olan gruplar arasinda yatis siiresi ve mortalite orani1 anlamli (p>0.05)
farklilik gostermedi (Tablo2). Mortalite olan ve yasayan gruplar arasinda cinsiyet dagilima,
transiida, ekslidave malignite orani anlamli (p>0.05) farklilik géstermedi (Tablo 2).
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Tablo 1. Demografik Ozellikler, Plevral Efiizyonun Tarafi ve Primer Hastaliklar

Min-Mak Medyan Ort.+ss/n-%
Yas 18.0+93.0 65.0 62.1- 17.2
Cinsiyet Kadin 65 37.1%
Erkek 110 62.9%
Taraf Sag 98 56.0%
Sol 60 34.3%
Sag+Sol 17 9.7%
Primer Hastalik | (-) 29 16.6%
(+) 146 83.4%
Konjestif Kalp Yetmezligi 37 21.1%
Pnomoni 26 14.9%
Akciger Kanseri 21 12.0%
GIS Tiimorleri 14 8.0%
Kronik Bobrek Yetmezligi 5 2.9%
Meme Kanseri 5 2.9%
Tleus 4 2.3%
Karaciger Kanseri 4 2.3%
Karaciger Sirozu 4 2.3%
Endometrium kanseri 4 2.3%
Epidermoid Karsinom 3 1.7%
Mesane Kanseri 3 1.7%
Over Kanseri 3 1.7%
Pulmoner Tromboemboli 3 1.7%
Prostat Kanseri 2 1.1%
Anevrizma 1 0.6%
Losemi 1 0.6%
Lenfoma 1 0.6%
Mezenkimal Timor 1 0.6%
Mezontelyoma 1 0.6%
Renal Hiicreli Karsinom 1 0.6%
Sistemik Lupus 1 0.6%
Tiroid Kanseri 1 0.6%

*min:minimum, **max:maksimum, ***ort:ortalama, ****ss:standart sapma, *****n:say1.

Mortalite olan grupta hastalarin yasi ve ek hastalik oran1 yasayan gruptan anlamli (p<0.05)
olarak daha yiiksekti. Mortalite olan grupta yatis siiresi yasayan gruptan anlamli (p<0.05)
olarak daha yiiksekti (Tablo 2).

Mortalite olan grupta serum albumin, serum protein ve plevral sivi alblimin degeri yasayan
gruptan anlamli (p<0.05) olarak daha diisiiktii. Ancak her iki grup arasinda serum ve plevral
sivi LDH diizeyleri anlaml1 farklilik gostermedi (p>0.05) (Tablo2).
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Tablo 2. Plevral Sivi ve Serum Biyokimyasal Belirtegleri, Uygulanan Cerrahi Prosediirler, Sivinin Vasfi,
Hastanede Yatis Siireleri ve Mortalite

Bening ‘ Malign p
Ort.+ss/n-% Medyan Ort.+ss/n-% Medyan
Yas 60.6+18.5 62.0 64.3+14.8 66.0 0.231 m
Cinsiyet Kadin 47 | 43.1% 18 | 27.3% 0.035 X
Erkek 62 | 56.9% 48 | 72.7%
Taraf Sag 58 | 53.2% 40 | 60.6% 0.390 S
Sol 38 | 34.9% 22 | 33.3%
Sag+Sol 13 | 11.9% 4 6.1%
Primer ) 25 | 22.9% 6.1% 0.004 S
Hastahk 7o 84 | 77.1% 62 | 93.9%
Serum Albiimin 34.5+7.4 36.0 33.1£6.3 33.1 0.170 m
Serum Protein 64.3£11.0 66.0 59.9+11.2 63.0 0.013 m
Serum Glukoz 134.2+50.7 121.0 144.5+64.4 116.0 0.598 m
Serum LDH* 265.6+123.8 244.0 387.9+331.0 281.0 0.004 m
Plevral Sivi Albiimin 24.6%8.0 25.6 22.94+7.0 23.8 0.150 t
Plevral Sivi Protein 48.4+13.7 50.0 43.8+14.3 43.5 0.062 t
Plevral Sivi Glukoz 95.1+44.2 94.0 118.7+68.1 100.0 0.047 m
Plevral Stvi LDH* 710.1+1262.3 | 371.0 714.7+544.2 514.0 0.006 m
Yaklasim
VATS** 7 6.4% 3 4.5% 0.604 S
Kateter Torakostomi 8 7.3% 8 12.1% 0.287 X
Torasentez 36 | 33.0% 34 51.5% 0.016 X
Dekortikasyon 7 6.4% 1 1.5% 0.132 X
Torakotomi 1 0.9% 0 0.0% 1.000 A
Medikal 12 | 11.0% 0 0.0% 0.005 A
Tiip Torakostomi 39 | 34.9% 19 | 28.8% 0.406 A
Transiida 33 | 29.4% 7 10.6% 0.004 RS
Eksiida 77 | 68.8% 58 | 87.9% 0.004 A
Yatis Siiresi 5.9+£3.9 6.0 6.443.1 6.0 0.187 m
Sonug Sifa 92 | 84.4% 51 | 77.3% 0.237 A
Ex 17 | 15.6% 15 | 22.7%

tBagimsiz orneklem t test / m Mann-whitney u test / X2 Ki-Kare test (Fischer test).

*LDH: Laktat dehidrogenaz, **VATS: Video Assisted Thoracoskopic Surgery.

TARTISMA

Plevral eflizyonun sepelerinin ¢ok cesitli olmasi1 nedeniyle degisik serilerde %20’lere varan
(10,11). Bizim serimizde sadece 2 (%1.1) olguda
plevral eflizyonun nedeni aydmlatilamamisti. Calismamizda tani konulamayan plevral
efiizyonlu olgu sayr ve oram literatlir verilerine gore oldukca diisiiktli. Serimizde tani
konulamayan plevral efiizyonlu olgularin literatiir bilgilerinden daha diisiik oranda olmasini

oranlarda etyoloji aydinlatilamamistir
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tantya yonelik invaziv girisim oranlarimizin yiiksek olmasindan kaynaklandigini
diistinmekteyiz (7,12,13,14) .

Plevral efiizyonlu bir hastaya Light kriterlerini uygulamak, eflizyonun teshisine yardimec1
olabilir (14). Serimizde literatiirde Onerildigi sekilde tiim olgulara torasentez yaparak
transiida/eksiida ayirimi saglandi. Olgularin tamaminda invaziv tani1 yontemleri kullanildi.
Torasentezle alinan tiim sivilar sitolojik , mikrobiyolojik ve biyokimyasal analize gonderildi.
Gerekli oldugu durumlarda torasentezler tekrar edildi. Olgularimizda ekstidatif sivilar
literatiirle benzer sekilde ¢cogunluktayd:r (1). Eksiidatif plevral efiizyonlarin en sik sebebinin
enfeksiyonlar ve ikinci siklikta maligniteler oldugunu belirten kaynaklar oldugu gibi ,en
yaygin nedenlerinden basinda malignitelerin yer aldigini belirten kaynaklar da vardir (13-
16). Heffner ve ark.’nin (17) yaptig1 bir caligmada tiim plevral efiizyonlarin yaklasik %12 ila
24'4 malign oldugu bildirilirken, Marel ve ark.’nin (18) 1995 yilinda yaptig1 bagka bir
calismada ise MPE’li olgularin  %44.6 oldugu bildirilmistir (17,18), Bizim serimizde
olgularin %31.5‘si  MPE’liydi ve oranlarimiz literatlir ile uyumluydu. Calismamizda
MPE’nin en sik nedeni (%12) akciger kanserleriydi. Yapilan ¢alismalarda da MPE’nin en sik
nedeni akciger kanserleriydi ve bulgularimiz literatiir bulgulart ile uyumluydu (19, 20).
MPE’lerin bizim ¢alismamizdaki akciger kanserleri disindaki en sik sebebi literatiirden farkl
sekilde GIS timoérlerinin plevral metastazlariydi (19, 20). Bunun nedeninin GIS
karsinomlarmin iilkemiz (Tiirkiye) gibi gelismekte olan iilkelerde de goriilme sikliginin
artmasina bagli oldugunu disiinmekteyiz (21, 22).

Mezotelyomal1 olgularimiz %4 olup bu oranin ger¢egi yansitmadigi kanaatindeyiz.
Bolgemizde asbest maruziyenin yogun oldugu yerlesim yerleri mevcuttur. Bilimsel verilere
gore Tiirkiye’de asbest yogunlugu olan iller arasinda ilk siralarda yer almaktadir. Afsin ve
Tiirkoglu ilcelerinde beyaz toprak denilen asbest minerallerinin bulundugu malzemeler
yapilarda ve hatta gida iiretiminde kullanilmaktadir (23). Bu ilgelerimizden gelen plevral
eflizyonlu olgularda goriintiilleme yontemleri ve plevral biopsilerle ortaya konulan veriler
1s5181inda mezotelyoma kuskusu yiiksek ise merkezimize yakin yerlesimde olan ve 6zellikle
mezotelyoma i¢in yiiksek teknolojik imkanlara sahip bir baska merkeze nakledilmektedirler.
Bu konuda literatiir bilgileri ile kiyaslama yapmanin uygun olmayacagini diisiinmekteyiz.

Serimizde eksiidatif sivis1 olan olgularda ikinci siklikta tan1 ampiyemdi (%13.1). Bunu TBC
plorezi ve parapnomonik efiizyonlar (%8.6) takip etmekteydi. Yapilan c¢alismalarda bununla
ilgili bir fikir birligi olmadigini, TBC plorezi oranlarinin %85’e kadar ulastigini gérmekteyiz
(24). TBC plorezilerdeki bu anlamli farkliligin cografi bolgeler arasindaki TBC ve HIV gibi
hastaliklarin  insidansindaki farkliliklardan (24), toplu yasayis ve hijyen aligkanliklarindaki
tutum degisikliklerinden kaynaklandigini diistinmekteyiz.

Calismamizda ampiyemi parapndmonik plevral efiizyonlar takip etti (% 8.6). Enfekte plevral
efiizyon olan ampiyem ve parapndmonik efiizyonlu olgularimizin kiimiilatif toplaminin
literatiiriin bildirdigi aralikta oldugu gordiik. Ancak literatiir calismalarina bakildiginda
enfekte plevral efiizyon oranlarinin ¢ok genis bir aralikta oldugu dikkati cekmektedir. Light
ve ark.’nin (13) yaptig1 bir calismada %40, Vives ve ark.'min (25) yaptig1 bir ¢alismada %
34.8, Na ve ark’nin (19) yaptig1 bir baska calismada %22, iilkemizde (Tiirkiye'de) yapilmis
bazi1 c¢aligmalarda %18 ampiyem ve parapnomonik eflizyon oranlari bildirilmistir
(13,19,25,26).  Bu farkliigin da yine primer hastaliklarin tanm1 ve tedavilerindeki
farkliliklardan kaynaklanabilecegini diisiinmekteyiz. Ayrica bagisiklik sistemi zayif,
bakimevinde yasayan, diiskiin popiilasyonun fazla oldugu, diyabet, kotii agiz hijyeni, HIV
gibi hastaliklarin yaygin oldugu bélgelerde parapnomonik efiizyon ve ampiyem oranlarinin da
yiiksek ¢ikacagi goriisiindeyiz.
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Literatiirde transiida 6zelligindeki efiizyonlarin %55 inin konjestif kalp yetmezligine (KKY)
bagli oldugu bildirilmistir (25). Calismamizda transiida vasfindaki plevral efiizyonlarin en sik
ve tiim plevral efiizyonlu olgularin da ikinci sikliktaki nedeni yetmezlik sivilartydi (%18.3).
En sik yetmezlik nedenleri ise literatiirle benzer sekilde KKY idi ve tiim transiidali olgularin
%45’ini olusturmaktaydi (1,25). Torasentez sonucu transiida tespit edilen ve KKY’ye bagh
plevral eflizyonu olan olgularin %38’inde medikal tedavi yeterli oldu.

Calismamizda tan1 ve tedavide 70 (%40) olguda torasentez tek basina yeterli olurken tiip
torakostomi sirasinda alinan plevral sivi ve plevral doku 6rnekleri, VATS, dekotikasyon ve
torakotomi iglemleri ile de tan1 ve tedavi saglanmistir. Yapilan tiim cerrahi yontemler literatiir
ile uyumludur. Yontem tercihlerimizin literatiirle benzer olmasina karsin oranlarimiz ytiksekti
(1,7,12,13,14).

Benign ve malign olan gruplar arasinda torakotomi, dekortikasyon, VATS, Kkateter
torakostomi, tiip torakostomi, yaklasim orani anlamli (p>0.05) farklilik géstermemisti. Plevral
stivinin  benign veya malign olmasi cerrahi  tercihimizi etkileyen bir faktor degildi.
Yapacagimiz islemlerin hangisi olacagina olgularin klinikleri ile karar verildi. Lokiile,
ankiste plevral efiizyonlu olgular torasentezle tani almis olsalar bile tedavide yeterli akciger
hacmi kazandirilmasi amaci ile tlip torakostomi ve intraplevral fibrinilitik tedaviler uygulanda.
Bunun yetersiz kaldig1 olgulara VATS ile dekortikasyon veya torakotomi yapildi. Torasentez
ile tan1 konulamayan olgularda tiip torakostomi, VATS , dekortikasyon, torakotomi islemleri
gerekliliklerine gore tercih edildi. Torasentez ile transiida vasfinda plevral efiizyon oldugu
tespit edilen yetmezlik Oykiileri olan olgulara etyolojilerine gére medikal tedavi verildi.
Ozellikle konjestif kalp yetmezliklerinde, masif, hayat: tehdit edici efiizyon yoksa literatiirde
de belirtildigi gibi invaziv baska bir girisime gerek goriilmedi (13,26).

Calismamizda MPE’li olgularda serum ve plevral sivi LDH diizeyleri anlamli olarak yiiksekti.
Ancak mortalite ile serum ve plevral sivi LDH diizeyleri arasinda anlaml iligki yoktu. LDH
izomerleri plevradan salinir ve emilir. Plevral sivi LDH ve protein diizeyleri transiida/eksiida
ayriminda onemli bir parametredir (1). Yiiksek serum LDH diizeyinin kii¢lik hiicreli dist
akciger kanserli olgularda kotii prognostik faktdr oldugunu gosteren caligmalar mevcuttur
(7,27,28). Onceki yillarda yapilan bircok ¢alismada, plevral sivida total LDH aktivitesinin
transiida/eksiida ayriminda 6nemli bir kriter oldugu, ancak ayirici tanidaki degerinin az
oldugu bildirilmektedir (13,29). Yeni calismalar LDH diizeyleri ile MPE arasinda kuvvetli
iliski oldugunu, hatta yliksek LDH diizeylerinin malign ve paramalign sivilarda bile farkli
diizeylerde oldugunu bildirmektedir. Tan1 konulamayan plevral efiizyonlarda plevral sivi
LDH diizeylerinin taniya katki sagladigini bildiren az sayida ¢alisma vardir (30). Calismamiz
MPE ile plevral sividaki total LDH seviyesi arasinda kuvvetli iligki oldugunu gosteren az
sayidaki galigmalardan biridir. Ozellikle LDH izomerlerinin ayirimim yapilabildigi kliniklerde
bu konuda yapilacak daha fazla sayida calismayla plevral efiizyonlu olgularda daha
aydinlatici ¢aligsmalara gereksinim oldugunu diistinmekteyiz.

Mortalite olan grupta serum albumin, serum protein ve plevral siv1 albiimin degeri anlamli
(p<0.05) olarak daha diisiiktii. Bu durumun yas ve ek hastaliklarla iligkili olarak azalmis
besin alim1 ve anormal metabolizma nedeni ile olusan negatif protein ve enerji dengesinden
kaynaklandig1 kanaatindeyiz.

Literatiirde mortalite oranlart ile ilgili ¢ok genis araliklar bildirilmistir (16). Walker ve
ark.’nin (16) yaptig1 bir ¢calismada benign plevral efiizyonu olan hastalarda %25-%357 6liim
orani bildirilirken, Erdogdu ve ark. (31) yaptig1 bir ¢aligmada ise ampiyemde mortalite %1-19
arasinda bildirilmistir (16,31). Literatirde MPE’lerde mortalite oraninin %1-8 arasinda
oldugunu bildirilmistir (32). Calismamizda mortalite oranlarimiz benign plevral eflizyonlu
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olgularda %15.6, MPE’li olgularda 9%22.7 ve tiim olgularda %18.3 olup literatiir bilgileri ile
uyumluydu. Mortalite oranlarimizin tani ve cinsiyet ile arasinda anlamli iligki yoktu. Feller
ve ark.’nin (33) yaptigi bir ¢alismada MPE’nin, Menéndez ve ark.’nin (34) yaptigi bir
caligmada ise parapnOmonik plevral efiizyonlu olgularda mortalitenin yiiksek oldugu
bildirilmistir (33,34). Olgularimizda mortaliteyi plevral eflizyonun malign ya da benign
olmasindan daha c¢ok ek hastaliklar ve yas belirledi. Calismamizda mortalite, yas ve ek
hastaliklarla anlamli iligkili bulundu (p<0.05). Mortalite etyolojisindeki ¢esitliligin,
caligmalarin gerceklestigi merkezlerdeki olgularin ek hastaliklarinin ve yas gruplarinin
farkliligindan kaynaklandigin1 diistinmekteyiz. Ayrica primer ve ek hastaliga yonelik etkin
tedavi basaris1 da mortalite ve morbidite oranlarini etkilemektedir. Bu nedenle mortalite
neden ve oranlarinda standardizasyonun zor olacagi kanaatindeyiz.

SONUC

Plevral efiizyonun gelismis teknolojiye ragmen ayirict tanisi zordur. Etyolojisinde gok genis
yelpazede primer patoloji tanimlanmistir. Tan1 i¢in ek hastaliklar, ¢evresel maruziyet gibi
olgularin 6zge¢misini iceren ayrintili degerlendirme mutlaka yapilmalidir. Ekstidatif plevral
efiizyonlarin siklikla malignite ve enfeksiyonlardan kaynaklanmaktadir. Cerrahi prosediirlerin
taniya katkis1 yiiksektir. Torasentezle ayirict tanis1 yapilmis ve yetmezlikten kaynaklandigi
bilinen sivilarda ¢ogunlukla medikal tedavi yeterlidir. Plevral efiizyona yapilacak
miidahalenin ne olacagina efiizyonun etyolojisinden klinigi ve radyolojik bugulari ile karar
verilmelidir. Prognoz, plevral efiizyonun kendi klinigi disinda primer hastalik ve ek
hastaliklarla iligkilidir. Serum/plazma LDH ve protein gibi biyokimyasal parametreler ayirici
taniya katki saglar.

Finansman: Herhangi bir finansal destek yoktur.
Cikar catismasi: Yazarlar, ¢ikar ¢atismasi olmadigini beyan eder.

Etik onay: Calismamiz Helsinki Deklarasyonuna uygun olarak yiiriitiildii ve ¢alismamiz i¢in
Kahramanmaras Siitcii imam Universitesi Tibbi Arastirmalar Etik Kurulundan onam alindi
(Tarih: 18.06.2022, Karar no: 04). Yapilan ¢aligmada, arastirma ve yayn etigine uyulmustur.
Calismamiz retrospektif ¢alisma oldugundan hastalardan onam alinmasi gerekmemektedir.
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Abstract

Objective: Arachnoid cysts are the most common intracranial cysts, constituting 1% of all intracranial space-
occupying lesions. In this research, we aimed to analyze the treatment process, radiological findings, and clinical
follow-up in our institution, who underwent surgical treatment with the diagnosis of arachnoid cyst cases in the
last decade.

Method: In this study, a total of 27 children who were admitted to Kartal Liitfi Kirdar City Hospital, University
of Health Sciences due to arachnoid cyst cases and treated surgically by the Neurosurgery Clinic in the last
decade have been analyzed retrospectively. The location of the arachnoid cyst before the operation, the
classification of Galassi, age, gender, symptoms and signs, surgical technique, whether it is accompanied by
additional pathology, whether it receives medical treatment, whether post-operative early or late complications
develop, the need for the second operation, the change of symptoms and radiological findings in the
postoperative period were recorded from patient files.

Results: Almost half of the patients (44.4%) were diagnosed incidentally, while 16.7% were female and 52.4%
were male. However, the distribution of diagnoses between both genders was similar (p=0.12). When the
additional pathologies in the cases were examined, an arachnoid cyst around the brain stem in 1 male patient and
exophthalmos of the left eye in 1 male patient was detected. There was no additional pathology in the girls. The
preoperative volumes were similar to those measured in the third month. The third-month volume was larger
than the sixth-month and first-year volumes, and the sixth-month and first-year measurements were similar
(preoperative ~ 3rd month > 6th month ~ 1 year, p=0.003).

Conclusion: As a result, it is important to evaluate all parameters, such as clinical findings, radiological
findings, and location of the patients together. The most important goal in surgical treatment is to ensure normal
brain development.

Keywords: Arachnoid Cyst, Cerebrospinal Fluid, Shunt, Endoscopy, Brain Development.

INTRODUCTION

Arachnoid cysts (AC) are benign lesions usually detected incidentally due to imaging
techniques that have become widespread in recent years. Most arachnoid cysts remain
asymptomatic, and surgical intervention is performed for cysts that cause mass impact or
hydrocephalus symptoms. It has yet to understand why cysts grow fully, and it is often
unpredictable to predict in which cases this will occur (1).
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Arachnoid cysts are the most common intracranial cysts, constituting 1% of all intracranial
space-occupying lesions. Arachnoid cysts can be divided into two congenital and acquired
arachnoid cysts (2).

Congenital arachnoid cysts are formed due to deviations in cerebrospinal fluid (CSF) flow
during the formation of the primitive arachnoid membrane in early embryonic life. As the
neural tube develops, it is surrounded by a loose primitive mesenchyme. The space between
the outer layer of this mesenchyme, which will form the dura and arachnoid, and the inner
layer, which will form the pia, begins to fill with CSF from the 15th week. Arachnoid cysts
occur after the formation of the subarachnoid distance by splitting or doubling the end
opening, which will form the pia and arachnoid cover, and filling the clear CSF fluid into it

@3).

In acquired arachnoid cysts, cerebrospinal fluid is trapped in the arachnoid scar tissue after
trauma, bleeding, chemical irritation, tumor, or inflammatory events. So, the fluid inside the
cyst can be stained with hemosiderin and contain inflammatory cells (4). Almost 90% of
arachnoid cysts are in the supratentorial space, especially in the middle cranial fossa (60%).
Other regions are quadrigeminal cisterna, floodlit regions, and convexities (5). Thirty % of
middle cranial fossa cysts are large cysts that cover almost the entire temporal fossa,
sometimes extending to the frontal convexity (6).

Intracranial arachnoid cysts are benign, non-genetic cavities containing sterile secretions
similar to cerebrospinal fluid surrounded by the arachnoid membrane (7). In community-
based studies, arachnoid cysts have been reported to constitute approximately 1% of all
intracranial space-occupying lesions (8). Arachnoid cysts are detected in 75% of cases in
childhood (9). The majority of the data on the frequency of arachnoid cysts were obtained by
evaluating neuroradiological examinations. Eskandary et al. (10) reported the presence of
arachnoid cysts in only seven cases (0.23%) in their study, in which they evaluated random
findings in computed tomography (CT) examinations of 3000 trauma patients. Similarly,
Katzman et al. (11) retrospectively examined magnetic resonance images (MRI) obtained
from 1000 healthy asymptomatic volunteers and found the frequency of arachnoid cysts to be
0.3%. In a study evaluating brain magnetic resonance examinations, 2500 healthy men aged
between 17 and 35 were examined, and arachnoid cysts were detected in 1.7% of the cases
(12).

Arachnoid cysts are found in 66% of the middle fossa, 17% of the posterior fossa, and 17% of
the suprasellar, frontal, cerebral convexity, interhemispheric fissure, and quadrigeminal
cistern (8). The clinical manifestations of arachnoid cysts are often nonspecific and variable.
The findings are related to the size of the cyst, its anatomical localization, and effect on
cerebrospinal fluid flow. The most common symptoms are headache, seizures, dizziness, gait
disturbance, nausea-vomiting, tinnitus, double vision, growth retardation, and swelling in the
calvarium caused by increased intracranial pressure and compression of neuronal tissues (1).

Various surgical approaches have been applied to arachnoid cyst cases for many years. These
treatment protocols have advantages and disadvantages themselves and are still debated.
Within the scope of this research, we aimed to analyze the treatment process, radiological
findings, and clinical follow-up of the pediatric-age population in our institution who
underwent surgical treatment with the diagnosis of arachnoid cyst cases in the last decade.
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METHOD

In this study, a total of 27 children who were admitted to Kartal Dr. Liitfi Kirdar City
Hospital, University of Health Sciences due to arachnoid cyst cases and treated surgically by
the Neurosurgery Clinic in the last decade have been analyzed retrospectively. All procedures
followed were in accordance with the ethical standards of the responsible committee on
human experimentation (institutional and national) and with the Helsinki Declaration of 1975,
as revised in 2008. Ethics committee approval has been granted from our institution with
protocol number 514/188/15.As this was a retrospective analysis no informed consent has
been obtained from the legal relatives of all participants.

The location of the arachnoid cyst before the operation, the classification of Galassi, age,
gender, symptoms and signs, surgical technique, whether it is accompanied by additional
pathology, whether it receives medical treatment, whether post-operative early or late
complications develop, the need for the second operation, the change of symptoms and
radiological findings in the postoperative period were recorded from patient files (Figure 1,
Figure 2).

The sylvian arachnoid cysts were sometimes symptomatic, while some were detected
incidentally. All had radiologically preoperative and postoperative CT and/or MRI images.
Periodic clinical and radiological imaging (changes in cyst size at months 3 — 6 and 12),
symptomatic improvement, additional medical treatment, surgical method, age, gender,
localization, postoperative early and late-term complications, and Sylvian Galassi
Classification were evaluated. Patients were called to outpatient clinic control at the end of the
3, 6, and 12 postoperative months and their neurological status and radiological course were
noted.

Statistical Analysis

The data were analyzed via SPSS 25 (IBM Inc., Armonk, NY, USA) software. The
descriptive statistics were elaborated with frequency and percentage values for categorical
data and mean and standard deviation for numerical data. The chi-square test performed
categorical data comparisons between independent groups, and numerical data comparisons
were performed by the Student T test. Numerical data comparisons between dependent groups
were made by repeated measurements analysis of variance, and post-hoc paired comparisons
were made by Tukey test. A 5% Type-1 error value (p<0.05) was accepted as the limit of
statistical significance.

In order to reach at least 80% power in the primary outcome variable analyses, at least 24
patients should be enrolled in the study with 5% type-1 error and bidirectional hypothesis
design. When the 10% non-response/data loss rate is added to this number, it is calculated
that the total sample size of the study should be 27 patients. Sample size calculation was
performed with G*Power 3.1 software.

RESULTS

A total of 27 patients have been enrolled in this retrospective analysis. The age distribution of
the patients was two months to 18 years, with a mean age of 7.8+6.6 years. The mean age of
girls was 7.5+6.6 years, and the boys were 7.8+6.7 years, with no difference by gender
(p=0.92). The localization of cysts was detected on the right side in 18.5% of the cases and on
the left side in 81.5%. Additionally, 3.7% of the cysts were located in the supra-infra regions,
while 96.3% were located supratentorial region.
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When the grade distribution of the disease was examined, it was seen that 3.7% of the cases
had Type 1, 29.6% had Type 2, and 66.7% had Type 3 disease. In the comparisons between
the genders, the grade distribution was similar (p=0.43). The most common symptom was a
seizure (14.8%), followed by a headache (11.1%), but 48.1% of the patients were
asymptomatic (Table 1).

Table 1. Symptoms Of Patients At Admission

Total p-value
n % % n %
Symptoms 0,23
Headache 3 11,1 16,7 2 9,5
Headache & syncope 1 3,7 16,7 - -
Sucking disorder + 1 3,7 16,7 - -
prolongation of sleep time
Vomiting & syncope 1 3,7 - 1 4,8
Seizure 4 14,8 16,7 3 14,3
Syncope 1 3,7 - 1 4.8
Psychomotor retardation 1 3,7 - - 1 4.8
(not speaking) & seizure
Syncope & seizure 2 7,4 1 16,7 1 4,8
Asymptomatic 13 48,1 1 16,7 12 57,1

Almost half of the patients (44.4%) were diagnosed incidentally, while 16.7% were female
and 52.4% were male. However, the distribution of diagnoses between both genders was
similar (p=0.12). When the additional pathologies in the cases were examined, an arachnoid
cyst around the brain stem in 1 male patient and exophthalmos of the left eye in 1 male patient
was detected. There was no additional pathology in the girls.

When the early complications in the patients were examined, the postoperative hematoma was
observed in 1 patient, frontoparietal subdural hygroma was observed in 4 patients, and wound
CSF consolidation was observed in 1 patient. In contrast, no early complications were
observed in 21 patients. The distribution of these early complications did not differ
significantly between the genders. Fenestration was performed in 23 patients, and a
cystoperitoneal shunt was inserted in 4 (Table 2).

Table 2. Complications And Type Of Surgery

‘ Total Female ‘ Male p-value

n % n % n %

Early complications 0,29
Postoperative 1 3,7 - - 1 4,8

hematoma
Frontoparietal 4 14,8 1 16,7 3 143
subdural hygroma

Wound CSF collection 1 3,7 - - 1 4,8
None 21 77,8 83,3 16 76,2

Surgery method 0,89
Fenestration 23 85,2 83,3 18 85,7
Cystoperitoneal shunt 4 14,8 16,7 3 14,3
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Twenty-four patients became asymptomatic in the postoperative period, seizures decreased in
1 patient, continued in 1 patient, psychomotor retardation improved in 1 patient, and the
patient started to speak. The patients were given levetiracetam (n=2), tegretol (n=1), and
valproic acid (n=1) for medical treatment, and no additional medical treatment was applied in
23 patients (Table 3).

Table 3. Clinical Course And Medical Treatments O Patients-1

Total Male p-value
n % % n %
Postoperative clinical 0,25
recovery
asymptomatic 24 88,9 83,3 19 90,5
seizures decreased 1 3,7 16,7 - -
Seizures continued 1 3,7 - 1 4,8
Psychomotor 1 3,7 - 1 4.8
retardation improved,
and started to speak
Medical treatment 0,23
Levatracetam 2 7,4 - 2 9,5
Tegretol 1 3,7 16,7 - -
Valproic acid 3,7 - 1 4,8
None 23 85,2 83,3 18 85,7

The preoperative volumes were similar to those measured in the third month. The third-month
volume was larger than the sixth-month and first-year volumes, and the sixth-month and first-
year measurements were similar (preoperative ~ 3rd month > 6th month ~ 1 year, p=0.003).

Figure 2. A 17-year-old male patient applied with a complaint of seizures. After fenesteration, seizure
complaints resolved in the postoperative 1st month, and after the 15th month, the cyst was almost completely
resorbed and the midline shift improved. A. Preop MRIT2 sequence axial section B. Preop MRI T1 sequence
sagittal section C. Preop MRI Flair coronal section D. Postop 1st day CT axial section E. Postop 15th month
MRI T2 sequence axial section F. Postop 3 years.
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DISCUSSION

Arachnoid cysts are benign brain lesions with cerebrospinal fluid accumulation under the
arachnoid fossa. Intracranial arachnoid cysts were first described by Bright in 1831 as serous
cysts of the brain (13). The arachnoid cyst originates from the incomplete detachment of the
peri medullary network (endo meninges) in the early stage of embryogenesis or repetition of
the arachnoid membrane during development. Substantial evidence shows that arachnoid
cysts are developmental and distinguish them from benign cysts such as porencephalic,
leptomeningeal, and neuroepithelial cysts. They constitute 0.75-1% of non-traumatic
intracranial lesions, and 50% to 60% occur in the middle cranial fossa (14).

The mechanism of enlargement and symptomaticization of arachnoid cysts is still under
investigation. The potential enlargement of these cysts is assumed to be multifactorial: direct
fluid secretion from the cyst, arterial vibrations via a one-way valve, and intracystic fluid
accumulation induced by an osmotic gradient attempt to explain the mechanism of cyst
formation and enlargement (15). In the large-scale study of Al-Holou et al., 11738 cases were
examined, and it was observed that all patients with enlarged cysts were younger than four
years old, and the cyst size of older children generally remained constant (16).

Headache, epileptic seizure, mental retardation, growth retardation, proptosis, motor deficit,
increased intracranial pressure, visual impairment, and macrocephaly are among the most
common symptoms. It may occur in the optic chiasm, and arachnoid cysts close to it. There
may be focal neurological symptoms. The most common focal symptom is an epileptic
seizure. Seizures may be partial or generalized. Previous literature reported epileptic seizure
and headache is the most common symptoms, especially in middle cranial fossa arachnoid
cysts. In some studies, there is a relationship between cyst size and type and frequency of
seizures, and surgical treatment has been shown to reduce the frequency of seizures (14). Our
study determined that the most common symptom in symptomatic patients was a seizure
(14.8%), followed by headache (11.1%), and no symptoms were observed in 48.1% of the
cases.

Another issue related to arachnoid cysts is that they can cause neuromotor developmental
delay. There are studies on this. For example, Locatelli et al. detected retardation in 2 of 30
(6.6%) patients (17). In our study, when the additional pathologies in the cases were
examined, psychomotor retardation was found in 1 male patient and exophthalmos of the left
eye in 1 male patient. Following surgery, the patient with psychomotor retardation improved
and started to speak.

Complications may occur due to arachnoid cysts. The most common are; subdural hematoma,
hygroma, and intracystic hemorrhage. Studies show that arachnoid cyst is five times more
common in patients with subdural hematoma and hygroma than in the normal population.
Subdural hematoma and hygroma are usually seen on the side of the cyst. Still, they can be
seen on the opposite side. The possible cause of this bleeding is fragile bridging veins and
leptomeningeal vessels in the cyst wall, thinning of the calvarium, trauma, and sensitivity to
trauma (18).

Discussions on treatment for arachnoid cysts continue. Some studies emphasize the
conservative approach in asymptomatic patients. General approach; Periodic computed
tomography and/or cranial MRI follow-up should be recommended every six months for the
first two years in cases detected incidentally or previously followed up. If the cyst is stable in
size and symptomatically, this period can be reduced to once a year (19). Approximately 60-
80% of arachnoid cysts consist of symptomatic cases. Al-Holou et al. reported that larger
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initial size, location, and symptom status were important parameters for surgery. They did not
operate on patients over four years of age (16).

The main goal in surgical treatment is to open the cisterns and create a connection to the cyst,
reduce the pressure effect, and remove the obstruction on the normal CSF pathways. There
has yet to be a consensus on the surgical method. There was no significant difference in
morbidity rates between different techniques. Lee and Ra reported in their study that clinical
and radiological improvement was between 85.7 and 100% in patients who underwent
surgical treatment (20).

The location of the cyst is important for the treatment approach. For example, suprasellar
arachnoid cysts, which constitute 16% of arachnoid cysts in the pediatric age group, bring
difficulties in microsurgery due to the anatomical proximity of critical structures such as optic
chiasma, hypothalamus, and pituitary gland. In these situations, the endoscopic approach may
offer a safe and effective method for cyst fenestration (21). One of the major limitations of
using transsphenoidal endoscopic arachnoid cyst fenestration is CSF leakage which occurs in
21.4% of intrasellar arachnoid cysts undergoing transsphenoidal surgery (22). Some studies
have advocated a trans ventricular endoscopic approach for the fenestration of suprasellar
arachnoid cysts to prevent this complication. Ventriculocystostomy (VC) and
ventriculocystocisternostomy (VCC) are surgical approaches that differ in basal cistern
fenestration, as in both (23). These two techniques have been compared, and most authors
agree that fenestration of the basal cisterns offers better outcomes due to the risk of secondary
aqueductal occlusion due to chronic mesencephalic compression by the cyst, which limits the
effectiveness of ventriculocisternotomy alone. These cysts in the fossa can be safely treated
with open microsurgery and endoscopic methods (21 — 23).

Di Rocco et al. reviewed endoscopic interventions' results, complications, and limitations on
arachnoid cysts in this region. They defined the main limitation of the endoscopic approach in
this region as the anatomical proximity of the cyst to the basal cisterns and critical structures
within the temporal lobe (24). They emphasize using a small diameter endoscope to reach the
planned area safely. In general, both open and endoscopic surgical approaches assume a
relatively greater operative risk than cystoperitoneal shunt due to the technical aspects of
these procedures. For example, the incidence of subdural effusion with microsurgery and
endoscopic intervention for arachnoid cysts ranges from 2 to 40% and sometimes requires
further surgical treatment with a subduroperitoneal shunt (25).

Although shunt therapy is a potentially safer option, it does involve risks such as infection,
occlusion, and, more importantly, lifelong shunt dependence that should not be ignored.
Reports of endoscopic cyst fenestration were relatively rare ten years ago. Still, since then,
there has been a huge increase in surgeons’ comfortable and routine using the endoscope to
approach these lesions. Recent data suggest that many centers use the endoscopic approach as
a first-line treatment for arachnoid cysts in children (26). Open craniotomy for cyst excision
or fenestration can free the patient from the shunt. However, the inherent risks of open
craniotomy should be considered in a patient with only minor symptoms associated with an
arachnoid cyst. In addition, this procedure is only sometimes effective, and cyst recurrence
has been reported. Other major complications include meningitis, hemiparesis, oculomotor
paralysis, subdural hematomas, seizures, and death (27).

Discussions on the treatment of arachnoid cysts have been going on for years. And with the
imaging methods that have become widespread recently, the possibility of encountering them
incidentally is increasing. Although the cysts are benign, considering their formation
mechanisms and the patient-specific, sometimes they only contain CSF and do not increase
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intracranial pressure. Sometimes they can appear with symptoms ranging from ambiguous to
ambiguous symptoms mass effects. Our opinion on this issue is that surgical treatment cannot
be denied. Still, considering the patient, it is necessary to have close clinical and radiological
follow-ups for a while. In addition, psychomotor tests are started after the diagnosis is made
during the follow-up. Psychomotor tests are performed periodically throughout the follow-up
and/or treatment process, and it can be a serious guide in illuminating the approach to
arachnoid cysts.

The cyst should be connected to the subdural space and cisterns, especially in operations
performed with craniotomy and endoscopy. Considering the mechanism of cyst formation in
patients who do not have adequate mouthing with cisterns, we also observe macroscopically
that it is highly likely that the cyst content and volume will increase again. In addition, we
found that if the cysts and cisterns are not mouthed, there is a negative pressure effect on the
cerebral tissue and a vacuumed parenchyma image. Therefore, we believe it is significant to
prioritize surgery, especially in the early period, in patients with a diagnosed sylvian
arachnoid cyst if the symptoms started before the operation was planned and if the cyst size
was followed up and symptoms that other reasons could not explain. We found that the
surgical results were statistically significant when we looked at the symptomatic and
radiological results and follow-ups of 27 operated on in our study.

CONCLUSION

As a result, it is important to evaluate all parameters, such as clinical findings, radiological
findings, and location of the patients together. The arachnoid cyst is detected with
accompanying symptoms such as headache, hydrocephalus, and seizure with EEG findings
compatible with cyst location, endocrinological findings, visual symptoms, symptoms due to
mass effect, bone destruction, and surgical treatment can be considered. The most important
goal in surgical treatment is to ensure normal brain development.
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Abstract

Introduction: Postoperative delirium (POD) is a condition characterized by an acute decline in cognitive
function and attention, often seen in older adults.

Objective: This study aims to investigate the relationship between preoperative lipid levels and the development
of postoperative delirium.

Method: This retrospective study included 41 patients who developed delirium after knee and hip operations in
our hospital. Delirium was diagnosed by psychiatrists using the 'Confusion Rating Scale' questionnaire.
Demographic characteristics, comorbidities, blood biochemistry and lipid levels were investigated.

Results: The mean age of patients who developed POD was 68.63+7.59 years and 61% were female. Total
cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL), non-high density lipoprotein (HDL) levels
and TG/HDL, LDL/HDL ratios were significantly higher in patients who developed postoperative delirium than
in the control group (p<0.05). C-Reactive Protein (CRP) and ferritin levels were significantly higher in the group
with postoperative delirium than in the control group (p<0.001, p= 0.003).

Conclusion: In conclusion, we found that preoperative TC, TG, LDL and non-HDL levels and new lipid-related
biomarkers TG/HDL and LDL/HDL ratios were significantly higher in patients with POD compared to the
control group. Lipid levels should be taken into consideration in the evaluation of the risk of postoperative
delirium in patients and necessary precautions should be taken to improve the prognosis.

Keywords: Postoperative Delirium, Triglycerides, Low-Density Lipoprotein.

Ozet

Giris: Postoperatif deliryum (POD), siklikla yash yetiskinlerde goriilen, biligsel islevlerde ve dikkatte akut bir
diisiisle karakterize bir durumdur.

Amag: Bu calismanin amaci preoperatif lipid diizeyleri ile postoperatif deliryum gelisimi arasindaki iliskiyi
arastirmaktir.

Yontem: Bu retrospektif ¢alismaya, hastanemizde diz ve kalga operasyonlart sonrast deliryum gelisen 41 hasta
dahil edildi. Deliryum tamsi psikiyatrisler tarafindan ‘Konfiizyon Degerlendirme Olgegi’ anketi kullanilarak
konuldu. Hastalarin demografik 6zellikleri, komorbiditeleri, kan biyokimya ve lipid diizeyleri arastirild.
Bulgular: POD gelisen hastalarin yas ortalamasi 68,63+7,59 ve %61’ i kadindi1. Postoperatif deliryum gelisen
hastalarin total kolesterol (TK), trigliserid (TG), diisiik yogunluklu lipoprotein (LDL), non-yiiksek yogunluklu
lipoprotein (HDL) diizeyleri ve TG/HDL, LDL/HDL oranlar1 kontrol grubundan anlamli derecede yiiksek
saptand1 (p<0,05). C-Reaktif Protein (CRP) ve ferritin diizeyleri postoperatif deliryum gelisen grubta kontrol
grubundan istatistiksel olarak anlamli derecede daha fazla bulundu (p<0,001, p= 0,003).

Sonug: Sonucta POD geligen hastalarda preoperatif TK, TG, LDL ve non-HDL seviyelerini ve lipitle ilgili yeni
biyobelirtegler olan TG/HDL, LDL/HDL oranlarmi kontrol grubundan anlamli derecede yiiksek bulduk.
Hastalarda postoperatif deliryum riski degerlendirilmesinde lipid diizeyleri goz ontinde bulundurulmali, gerekli
onlemler aliarak prognozun iyilestirilmesi saglanmalidir.

Anahtar Kelimeler: Postoperatif Deliryum, Trigiliserid, Diigiik Yogunluklu Lipoprotein.
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INTRODUCTION

Delirium is a poorly recognized condition characterized by an acute decline in cognitive
function and attention, which is highly prevalent in the elderly (1). Patients generally have
impaired orientation and attention, disrupted sleep-wake cycles, perceptual disturbances,
delusions, psychomotor symptoms (hypo- or hyper-activity) and a fluctuating course of
symptoms (2). Delirium is frequently seen in hospitalized older adults and reaches an
incidence of 50%, especially after high-risk operations such as cardiac surgery and hip
fracture (3).

Studies have reported an association with prolonged hospitalization and increased mortality
risk in patients who developed postoperative delirium (4,5). Jong et al. showed that the
development of delirium after hip fracture surgery was an important predictor of nursing
home admission and 1-year mortality (6). In another study, Pandharipande et al. found
persistent impairment in cognitive and executive functions after discharge in patients who
developed delirium in intensive care units (7). Therefore, identifying and managing etiologic
factors for the development of postoperative delirium (POD) is of great importance for the
prognosis of patients.

Although psychosocial stress and neurotransmitter theories are thought to be at the forefront
in the pathogenesis of postoperative delirium, no evidence has yet been presented to fully
explain it (8). Multiple causes such as metabolic disorders, inflammation, electrolyte
disturbances, chronic renal, cardiac, pulmonary, hepatic and central nervous system diseases,
including aging and brain function, are thought to contribute to the pathophysiology (9).
Alzheimer's disease is a neurodegenerative disease and its etiologies are thought to be similar
to delirium (10). It has been previously shown that plasma cholesterol plays a role in the
neurodegenerative process by damaging the integrity of the blood brain barrier, accumulating
in the vascular endothelium, causing atherosclerosis and increasing B-amyloid production,
which is involved in the development of Alzheimer's disease (11,12). In this study, we aimed
to investigate the role of demographic characteristics, comorbidities, blood biochemistry and
lipid levels in the etiology of patients with POD.

METHOD

The retrospective study was approved by City Hospital Ethics Committee (E2-23-4071). All
procedures were applied in accordance with the principles of the Declaration of Helsinki. The
study included 41 patients who developed delirium after knee and hip operations in the
orthopedic service of our hospital and 51 volunteers who did not develop postoperative
delirium. Patients with liver and thyroid disorders, acute or chronic inflammatory diseases,
and diseases affecting cognition such as Alzheimer's, Parkinson's and cerebrovascular
diseases were not included in the patient and control groups. Patients with psychoactive drug
use such as antipsychotics, anticholinergics, antidepressants, chronic alcohol use, inconsistent
information and patients who refused to participate in the study were excluded from the
patient and control groups.

The chronic diseases of the groups were classified as diabetes mellutus (DM), hypertension
(HT), cardiac disease (CD) and chronic obstructive pulmonary disease (COPD). Hemogram,
biochemistry, C-reactive protein (CRP) and lipid panel values were recorded. Blood samples
of the study population were collected after 12 hours of fasting. In the study, data were
collected from the medical records of the patients evaluated by psychiatrists. Delirium
diagnosis was determined by using "Confusion Assessment Method" (CAM) survey (13).
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Statistical Analysis

The analyses in the study were conducted using the IBM SPSS Statistics 26 package program.
While evaluating the study data, descriptive statistics (mean, standard deviation) were given
for numerical variables and frequencies (number, percentage) were given for categorical
variables. The Kolmogorov Smirnov normality test was used for the normality assumptions of
the numerical variables and it was determined that some variables were normally distributed
and some variables were not normally distributed. Therefore, both parametric and
nonparametric statistical methods were utilized in the study. Whether there is a difference
between two independent groups according to their mean scores was analyzed by Independent
Sample T Test for those with normal distribution and Mann Whitney U analysis for those
without normal distribution. The relationships between two independent categorical variables
were analyzed with Chi-Square analysis. Statistical significance was checked at the 0.05 level.

RESULTS

The mean age of patients with postoperative delirium was 68.63+7.59 years and 61% were
female. In the group that developed delirium, 51.2% had HT, 41.5% had DM, 19.5% had CD,
and 9.8% had COPD. There was no statistically significant difference between the patients
with POD and the control group in terms of comorbidity (p>0.05) ( Table 1).

Table 1. Demographic Characteristics of the Groups

Delirium(+) Delirium(-)
(n=41) (n=51)
Mean+SD Mean+SD
Age 68.63+7.59 67.37+7.76 0.783 0.436
n(%o) n(%o) Chi-square p
Gender Female 25(61.0) 31(60.8)
Male 16(39.0) 20(39.2) 0.000 0.985
DM Yes 17(41.5) 16(31.4)
No 24(58.5) 35(68.6) 1.006 0.316
HT Yes 21(51.2) 19(37.3)
No 20(48.8) 32(62.7) 1.804 0.179
CD Yes 8(19.5) 7(13.7)
No 33(80.5) 44(86.3) 0.558 0.455
COPD Yes 4(9.8) 3(5.9)
No 37(90.2) 48(94.1) 0.485 0.486

t: Independent Sample T-Test, DM: Diabetes Mellutus, HT: Hypertension CD: Cardiac Disease, COPD: Chronic
Obstructive Pulmonary Disease.

There was a statistically significant difference between the patients who developed POD and
the control group in terms of CRP and ferritin levels (p<0.05). CRP and ferritin levels of the
group who developed POD were statistically significantly higher than the control group
(p<0.001, p=0.003) (Table 2).
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Table 2. Biochemical Test Results and Differences by Groups

Saricam G, et al.

Delirium(+) Delirium(-) Test
(n=41) (n=51) Statistics

Mean=SD Mean=SD
Glucose(mg/dl) 93.41+12.81 90.59+7.27 Z=-0.909 0.364
Urea(mg/dl) 15.22+3.69 13.78+3.67 Z=-1.612 0.107
Creatinine(mg/dl) 0.70+0.16 0.65+0.14 Z=-1.486 0.137
Na(mmol/l) 139.56+2.10 139.14+2.00 Z=-1.079 0.281
K(mmol/l) 4.27+0.32 4.17+0.61 Z=-0.718 0.473
CRP(mg/l) 0.32+0.20 0.18+0.09 Z=-4.587 <0.001*
Hb(gr/dl) 13.72+1.29 13.52+1.23 Z=-0.826 0.409
Iron(ug/dl) 77.29+32.91 86.47+30.69 t=-1.380 0.171
Ferritin(ng/ml) 99.64+94.75 49.80+42.71 Z=-2.989 0.003*

t: Independent Sample T-Test, Z: Mann Whitney U, *:p<0.05, Na: Sodium, K: Potassium, CRP:C-Reactive

Protein, Hb: Haemoglobin.

There was a statistically significant difference between patients with POD and the control
group in terms of TC, TG, LDL, TG/HDL, LDL/HDL and non HDL (p<0.05). TC, TG, LDL
and non HDL levels of patients who developed POD were significantly higher than the
control group (p<0.001). TG/HDL, LDL/HDL ratios of patients who developed postoperative
delirium were significantly higher than the control group (p<0,001, p=0,001) (Fig. 1, Fig. 2)

(Table 3).

Table 3. Biochemical Test Results and Differences by Groups

Delirium(+) Delirium(-) Test
(n=41) (n=51) Statistics
Mean+SD Mean+SD
TC(mg/dl) 238.22+29.38 178.59+35.78 t=8.592 <0.001*
TG(mg/dl) 200.27+£73.12 105.08+42.30 Z=-6.348 <0.001*
LDL(mg/dl) 142.17+£27.11 105.82+32.22 t=5.766 <0.001*
HDL(mg/dl) 55.34+13.09 51.10+14.16 t=1.477 0.143
TG/HDL 4.05+2.40 2.21+1.06 Z=-4.454 <0.001*
LDL/HDL 2.67+0.62 2.19+0.76 Z=-3.331 0.001*
Non HDL(mg/dl) 182.88+26.38 127.49+33.19 t=8.699 <0.001*

t: Independent Sample T-Test, Z: Mann Whitney U, *:p<0.05,TC: Total Cholesterol, TG: Triglyceride, LDL:
Low-Density Lipoprotein, HDL: High-Density Lipoprotein.
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DISCUSSION

POD is a growing public health problem, causing poor prognosis in many vulnerable older
adults and increased health costs in societies (14). The European Society of Anesthesiology
has shown comorbidities such as advanced age, diabetes, heart disease and peripheral vascular
diseases as risk factors for POD (15). In our study, we found that the mean age of patients
who developed delirium after knee and hip operations was 68.63 years. HT (51.2%) and DM
(41%) were the most common comorbidities in patients who developed delirium, but no
significant difference was found with the control group.

In a meta-analysis of 758 patients who developed POD, Huang et al. found that serum
inflammatory variables such as CRP and IL-6 were significantly higher in patients who did
not develop delirium immediately after surgery (16). In another study, Zhang et al. showed
that changes in CRP within 24 hours in the intensive care unit were risk indicators for
delirium (17). In our study, we found that CRP and ferritin levels were significantly higher in
patients who developed POD than in the control group in accordance with these results. In
addition to indicating blood iron levels, serum ferritin levels are also used as an acute phase
reactant in inflammatory diseases (18). Although there was no significant difference between
hemoglobin and serum iron levels between the groups in our study, ferritin levels were
significantly higher in the group that developed POD, suggesting an increase due to
inflammation.

The brain is rich in cholesterol and increasing epidemiologic evidence supports the
association of hypercholesterolemia with Alzheimer's disease (19). Previously, delirium has
been associated with long-term risk of cognitive decline and dementia development (20). In a
study of 562 patients, Lin et al. showed that serum TC, TG and LDL cholesterol were risk
factors for the development of POD, while HDL concentration was a protective factor (21).
Similarly, in our study, we found significantly higher levels of TC, TG, LDL, and non-HDL
in patients with POD compared to the control group, but we did not find any difference
between HDL levels. Recently, ratios such as TG/HDL and LDL/HDL are thought to better
reflect the level of lipid metabolism in the body and to be valuable markers for metabolic and
cardiovascular diseases (22,23). In their study, Pillai et al. associated high plasma TG/HDL
ratio with mild cognitive impairment and poor cognitive outcome in patients with dementia
(24). In another study, Zaciragic et al. found that TG/HDL, LDL/HDL ratios were lower in
patients with Alzheimer's disease and vascular dementia (25). In our study, we found
TG/HDL, LDL/HDL ratios significantly higher in patients with POD than in the control
group. To our knowledge, this is the first time that these ratios have been examined in patients
with postoperative delirium.

The study has some limitations. First, it was conducted with a relatively small number of
patients. Secondly, the diagnosis of delirium in the patients included in the study was based
on psychiatric records. We think that some patients who could have been diagnosed with
hypoactive delirium may have been missed during clinical follow-up.

CONCLUSION

We found that inflammation indicators such as preoperative CRP and ferritin and lipid levels
such as TC, TG, LDL and non-HDL were significantly higher in patients who developed POD
compared to the control group. In addition, we showed that the new lipid-related biomarkers
TG/HDL and LDL/HDL ratios were higher in patients who developed POD. Inflammation
and lipid levels should be taken into consideration in the evaluation of the risk of
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postoperative delirium in patients, and necessary measures should be taken to improve the
prognosis.
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Ozet

Giris: Mets sikligi ve sebep oldugu morbidite, mortalite nedeniyle onemli bir halk sagligi problemidir.
Etyolojisinde yasam sekli ve aliskanliklar etkilidir. Sigara diinyada yaygin bir aligkanliktir.

Amag: Bu ¢alismada sigaranin Mets iizerindeki etkilerinin arastirilmast amaglanmustir.

Yontem: Propsepektif, kesitsel olarak Mets kriterlerini karsilayan 92 sigara igen, 94 sigara igmeyen toplam 186
hasta ¢alismaya alindi. Hastalarin sosyodemografik ézellikleri ve Kilo(kg), boy(cm), BKI ( kilo(kg)/boyun(m2)),
bel ¢evresi (cm), kalga gevresi(cm), bel gevresi/kalga ¢evresi parametreleri 6l¢iildii. Hastalarin istirahat sonrasi
kan basinglar1 6l¢iildii. Hastalarin EKG’leri ¢ekilerek nabiz, PR ve QTc mesafeleri hesaplandi. Hastalarin 12
saatlik aclik sonrasi kan glukoz, iire, kreatinin, lipid paneli, Urik asit, hsCRP, fibrinojen, insiilin, hemogram,
sedimentasyon hizi bakildi. Framingham KAH risk skorlamasi yontemiyle 10 yillik KAH riski hesaplandi.
Bulgular: Sigara igen Mets’lu kisilerde bel ¢evresi, kan sekeri ve kalp hizi anlamh olarak diigiik saptandi
(P<0,005). Bu anlamli diisme kadinlarda daha belirgindi. Sigara i¢genlerde HDL diizeyi diisiik, PR mesafesi ve
WBC degerleri daha yiiksek saptandi (P<0.05). HDL diizeylerindeki diisme erkeklerde daha anlamli olarak
saptand1 (P<0,05). PR mesafesi kadinlardadaha anlamli olarak yiiksek saptand: (P<0,05). TG, CRP, kan
basinci, fibrinojen, HOMA indeksi, QTc mesafesi degerleri agisindan her iki grup arasinda fark saptanmadi
(P>0,05).

Sonug: Bu ¢aligmada sigaranin kadinlarda daha belirgin olmak tizere halkimiz tizerinde bazi1 Mets komponentleri
tizerinde olumlu etkileri oldugu saptandi. Klinik ve istatiksel olarak anlamli olan degerlerin KAH riskinde
azalma yapacag1 disiiniilebilir. Sigaranin metabolik degerler {izerindeki bu olumlu etkilerinin mekanizmasinin
arastirilmas1 Mets patogenezi ve tedavisinde yararli olabilir. Bu nedenle sigara ve Mets iliskisi konusunda ileri
caligmalar yapilmasi gerekmektedir.

Anahtar Kelimeler: Metabolik Sendrom, Sigara, Kardiyovaskiiler Hastaliklar.

Abstract

Introduction: Mets a major public health problem due to its high frequency and associated morbidity, mortality.
Lifestyle and habits have important role in the etiology of this syndrome. Cigarette smoking is very common in
the world.

Objective: The main goal of this study is to investigate the effect of smoking on metabolic syndrome.

Method: Prospective, made as a cross-sectional study, 92 smokers, 94 non-smoker total 186 patients, who met
criteria for Mets, were included sociodemographic characteristics of the patients were recorded. Patients’ weight
(kg), height (cm), BMI (weight (kg) / neck (m2), waist circumference (cm), hip circumference (cm), waist to hip
ratio circumference parameters were measured. After resting for at least 10 minutes, all patients blood pressures
were measured and ECG’s were taken. In ECG heart rate, PR and QTc interval were calculated. All patients
blood samples were taken after 12 hours of fasting. From the received blood serum glucose, urea, creatinine,
lipid panel, uric acid, hsCRP, fibrinogen, insulin, hemogram, sedimentation rate were measured. By the method
of Framingham CAD risk scoring, patients 10 years risk of CAD was calculated.

Results: Who have smoking habit waist circumference, fasting blood sugar and heart rate was detected
significantly lower (P<0,005). This positive significant decrease was observed more pronounced in women. In
smokers lower levels of HDL, higher PR distance and WBC values were observed as the negative part
(P<0.05). A statistically significant decrease in HDL levels in men was observed (P<0,05). For PR distance a
significant increase in women was observed (P<0,05).A significant difference was not observed in TG, CRP,
blood pressure, fibrinogen, HOMA index, the QT interval between the two groups (P>0,05).
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Conclusion: Considering the effects of smoking in terms of metabolic syndrome, smoking was thought as
protective in both sexes but particularly for women. It will be considered that clinically and statistically
significant values about metabolic syndrome should cause reduction in risk of CAD. Investigating the
mechanism of the improvement in metabolic values may be useful for the metabolic syndrome pathogenesis and
its treatment. Therefore, further studies should be performed about the relationship between smoking and
metabolic syndrome.

Keywords: Metabolic Syndrome, Cigarette Smoking, Cardiovascular Disease.

GIRIS

Metabolik sendrom (Mets) sagliksiz beslenme ve yetersiz fiziksel aktivite sonrasi ortaya ¢ikan
asirt yaglanmanin sonucunda olusan metabolik bozukluklarin bir kiimelenmesi seklinde
tanimlanmaktadir. Mets abdominal obezite, insiilin direnci, dislipidemi ve yiiksek kan basinci
bilesenlerini icerir. Mets protrombotik ve proinflamatuar durum, alkolsiiz yagli karaciger
hastaligi, tireme bozukluklart basta olmak iizere bir cok komorboditeyle iligkilidir. Birgok
calismada mets olan bireylerde kardiyovaskiiler riskin 2 kat, tip 2 diyabetes mellitusun 5 kat
kadar arttigina dair veriler oldugunu gérmekteyiz. Mets’da patofizyolojik mekanizma olarak
abdominal yaglanma ve insiilin direnci su¢lanmaktadir. Bu nedenle yasam tarzi degisikligi ve
kilo verme Mets tedavisinin merkezinde yer almaktadir. Mets sadece Amerika Birlesik
Devletleri gibi gelismis iilkelerde degil ayn1 zamanda gelismekte olan iilkelerde de ciddi
oranlarda artmakta ve bir salgin hastaliklar kiimesi olarak goriilmektedir. TEKHARF (Tiirk
Eriskinlerde Kalp Hastaligi ve Risk Faktorleri) 2017 yili verilerine gore Mets sikligi
Tiirkiye’de 40 yas istii erkek niifusta %49,8, kadinda %54.5 olarak saptanmistir (1,2).

Mets’un temel fizyopatolojisi olan insiilin direnci durumunda insiilin iiretiminin yetersiz
olmasi veya glukoz artisina yeterli insiilinin salinmamasina bagli beta hiicre disfonksiyonuyla
da 1lgili dokularda insiilin etkisinin yetersiz olmasi sonucunda glukoz hiicre igine
alinamamaktadir. Insiilin direnci kan glukozu ve serbest yag asitlerinde artisa yol agarken ayni
zamanda artan glukoz ve serbest yag asitleride insiilin direncinin daha da artmasina yol
agmaktadir. Bu durum bir kisir dongii seklinde hareket ederek proinflamatuar ve protrombotik
stirece dogru ilerleyen Mets hastaliklar kiimelenmesinin olusmasina yol agmaktadir (3).

Mets patofizyolojisinde rol oyanayan insiilin direncinin olusmasinda yasam sekli, beslenme
tarz1 ve aligkanlarin ¢ok énemli oldugunu biliyoruz. Sigara i¢iciligi Diinya’da ve Tiirkiye’de
sik kullanilan aligkanliklardan olup TEKHARF (2004) verilerine gore Tiirkiye’de sigara icme
sikhig1 erkeklerde %45,8, kadinlarda %17,6 olarak saptanmisken, TUIK 2019 verilerinde
Tiirkiye'de 35-44 yas grubunda erkeklerin %52.9” u, kadinlarin %24,1°1 sigara igicisi olarak
saptanmistir. Sigaranin bir ¢ok kanser ve solunum yolu hastalifiyla iliskili oldugunu
biliyoruz. Sigaranin hormonlar ve metabolik olaylar {lizerinde ¢ok sayida etkisi bulunmaktadir
ve bunlarin 6nemli klinik sonuglara yol agacagi diisiiniilmektedir. Bu etkilere esas olarak
nikotin ve tiyosiyanatlar aracilik etmektedir. Sigara hipofiz, tiroid, adrenal, testis ve over
fonksiyonunu, kalsiyum ve insiilin metabolizmasini1 etkilemektedir. Sigara bu etkileri
nedeniyle mets bilesenleri tizerinde 6nemli degisikliklere yol agmaktadir. Tiitiin kullaniminin
metabolik sendrom sikligini artirdig1 ve 6zellikle insiilin direncini artirmak yoluyla buna yol
actig1 bir cok calismada saptanmakla birlikte tersi yoniinde de bir ¢ok calisma yaymlanmastir.
Sigara igenlerle i¢cmeyenlerin karsilastirildigt bazi caligmalarda insiilin direnci ve
dislipideminin arttig1 gézlemlenmis olup, bu nedenle tiitiin kullaniminin Mets ve koroner
arter hastaligi riskini artirdigin1 agiklamaya yardimci olabilecegi diisliniilmektedir. Sandra ve
arkadaslarinin yaptig1 bir ¢alismada sigara i¢imiyle Mets sikliginin 1,7-2,4 kat arttig1. sigara
icenlerde i¢gmeyenlere gore daha diisik HDL kolesterol ve yiiksek trigliserit degerleri

actamedicaruha.com Page 135



Metabolik Sendrom ve Sigara iliskisi Bozkus R.

saptanirken, bel c¢evresinin sigara igenlerde igmeyenlere gore daha fazla oldugu saptanmis.
Sigara i¢imiyle kan sekeri ve kan basinci arasinda anlamli farklilik saptanmamis (4-8).

YONTEM

Yapilan bu ¢alismada metabolik sendromlu bireylerde sigara igilmesinin metabolik sendrom
bilesenleri ve bazi kardiyovaskiiler risk belirtecleri iizerindeki etkilerini arastirdik.

Ekim 2009 - Agustos 2010 tarihleri arasinda Atatiitk Egitim ve Arastirma Hastanesi I¢
Hastaliklar1 poliklinigine basvuran metabolik sendrom tani kriterlerini karsilayan sigara i¢en
92, sigara igmeyen 94 hasta olmak tizere toplam 186 hasta prospektif kesitsel olarak
caligmaya alindu.

Malignite Oykiisii, enfeksiyonu, romatizmal hastalik 6ykiisii, hipertiroidi, hipotiroidi, kronik
bobrek hastaligi, tip 2 DM ve anemisi olan kisiler ¢alisma disinda birakildi.

Metabolik sendrom tani kritelerini karsilayan hastalarin yas, cinsiyet, egitim durumu
kaydedildi. Aile dykiisiinde diyabet, HT, hiperlipidemi ve obezite olup olmadig1 kaydedildi.
Sigara i¢imi paket/yil hesabi iizerinden yapildi. Hastalarin kilo (kg), boy (cm), BKI (kilo
(kg)/boyun (m?)), bel cevresi (cm), kalca cevresi (cm), BKO (Bel cevresi/kalca cevresi)
parametreleri Olgtildii. Bel gevresi superior iliak krest ve kostalarin alt sinirinin orta
noktasindan, kalca c¢evresi ise simfizispubis hizasindan kalgalardan gegen hat ¢evresinden
Olgiildi. Tiim hastalarin en az 10 dakika istirahat sonrasi kan basinglar1 6l¢iildii ve EKG’leri
cekildi. Hastalarin kullandig1 hipertansif ilaglar ve diger ilaglar1 kaydedildi. EKG’de kalp atim
sayisi, PR ve QTc mesafeleri hesaplandi. Tiim hastalarin kanlar1 12 saatlik aglik sonrasi
alindi. Serum glukoz, fire, kreatinin, lipid paneli, Dade Behring Dimension RXL Max
cihazinda tiirbidometrik yontemle calisildi. Urik asit Advia 2400 cihazinda kolorimetrik
yontemle c¢alisildi. hsCRP, Dade Behring BII cihazinda nefelometrik yontemle, fibrinojen
Dade Behring BCS cihazinda clothing yontemiyle calisildi. Insiilin Immulite 2000 cihaz ile
kemo liiminesans immiinometrik yontemle Ol¢iildi. HOMA indeksi, insiilin ve aglk kan
sekeri degeri ¢arpimi 405 sabit sayisina boliinerek (Aclik insiilin X aglik kan sekeri/405)
hesaplandi. HOMA indeksi 2,7 nin iizerinde olanlarda insiilin direnci oldugu kabul edildi.
Hemogram Cell Dyn 1l CD-3700 SL cihazi otomatize akim sitometri yontemiyle 6l¢iildii.
Sedimentasyon hiz1 1 saatlik olarak dl¢iildii.

Metabolik sendrom tanisinda, NCEP-ATP III tan1 kriterleri kullanildi. Buna gore, asagidaki
tan1 kriterlerinden 3 veya daha fazlasimi tasiyan hastalarin metabolik sendromunun oldugu

kabul edildi.

Metabolik Sendrom Skoru, Mets kriterlerinden her biri bir puan kabul edilerek hesaplandi.
Ayrica Framingham koroner arter hastaligi risk skorlama sistemi kullanilarak koroner arter
hastalig1 riski ylizde olarak hesaplandi.

Calisma i¢in Ankara Atatiirk Egitim ve Arastirma Hastanesi Etik Komitesi’'nden onay alind.
Istatistiksel Analizler

Verilerin analizi SPSS for Windows 11.5 paket programinda yapildi. Siirekli degiskenlerin
dagilimmin normale yakin olup olmadigi ShapiroWilk testiyle arastirildi. Tanimlayici
istatistikler siirekli degiskenler i¢in ortalama + standart sapma veya ortanca (Minimum-
maksimum) olarak kategorik degiskenler ise olgu sayist ve (%) olarak gosterildi. Gruplar
arasinda ortalamalar yoniinden farkin 6nemliligi Student’s t testi ile gruplar arasinda ortanca
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degerler yoniinden farkin onemliligi ise Mann Whitney U testi ile incelendi. Nominal
degiskenler Pearson’un Ki-Kare veya Fisher’in Kesin Sonuglu Ki-Kare testiyle
degerlendirildi. Siirekli degiskenler arasinda istatistiksel olarak anlamli korelasyon olup
olmadig1 Spearman’in Korelasyon testiyle incelendi. p<0,05 icin sonuglar istatistiksel olarak
anlamli kabul edildi.

BULGULAR

Calismaya 92 sigara icen, 94 sigara icmeyen toplam 186 kisi alindi. Cinsiyet ve yas dagilimi
acisindan her iki grup benzerdi. Sigara icen grubun Ogrenim diizeyi daha yiiksek olarak
bulundu. Her iki grupta aile 6ykiisiinde hipertansiyon ve tip 2 DM sik saptandi.

Gruplar arasinda ortalama viicut agirligi, boy uzunlugu, beden kitle indeksi, kalga ¢evresi ve
bel kalca orani yoniinden istatistiksel olarak anlamli farklilik goriilmedi (p>0,05). Sigara
icmeyen gruba gore sigara icenlerde bel cevresi ortalamasi istatistiksel anlamli olarak daha
diistiktii (p=0,031).

Gruplar arasinda kan basinci, QTc mesafesi, total kolesterol, LDL, trigliserid, insiilin, HOMA
indeksi, Fibrinojen, CRP, sedimentasyon, iire, kreatinin, iirik asit ve KAH risk indeksi
yoniinden istatistiksel olarak anlamli farklilik bulunmamistir (p>0,05). Gruplar arasinda
insiilin direnci siklig1 yoniinden de istatistiksel olarak anlamli farklilik bulunmadi (p=0,797).
Sigara igmeyen gruba gore sigara i¢enlerde nabiz diizeyi istatistiksel anlamli olarak daha
diisiik (p=0,007), PR diizeyi anlamli olarak daha yiiksek (p=0,040), HDL kolesterol diizeyi
daha diisiik (p=0,043), aclik kan sekeri diizeyi daha diisiik (p<0,001), beyaz kiire diizeyi ise
istatistiksel anlamli olarak daha yiiksek bulunmustur (p<0,001). Caligmaya alinan hastalarin
laboratuar dlgtimleri tablo 1’°de verilmistir.

Tablo 1. Calismaya Alinan Hastalarin Laboratuar Olgiimleri

Degiskenler Sigara Icmeyen Sigara icen l P

Sistolik Kan Basinci 139,8+21,3 137,1£23,5 0,248
Diastolik Kan Basinci 85,8+12,5 84,3+12,0 0,306
Nabiz ( kalp atim sayisi/dakika ) 75 (50-106) 72 (54-100) 0,007
PR Mesafesi 0,15 (0,10-0,20) 0,16 (0,10-0,20) 0,040
QTc Mesafesi 0,41 (0,34-0,46) 0,40 (0,36-0,46) 0,679
Total Kolesterol 204,3+30,6 200,6+36,7 0,459
LDL 120,0+28,5 117,4+28,0 0,526
HDL 41 (28-126) 38 (27-59) 0,043
Trigliserid 182 (68-583) 179,5 (53-1083) 0,989
Achk Kan Sekeri 110 (84-125) 100 (75-125) <0,001
Insiilin 7,9 (2-38,6) 7,9 (2,0-70,1) 0,881
Homa indeksi 2,1 (0,54-10,3) 2,0 (0,42-10,7) 0,630
Insiilin Direnci Varlhig 29 (%30,9) 30 (%32,6) 0,797
Beyaz Kiire 6900 (4700-11000) 8100 (4000-12400) <0,001
Fibrinojen 332,5 (208-550) 341,5 (225-581) 0,193
CRP 2,9 (0,27-16,0) 3,2 (0,31-10,9) 0,492
Sedimentasyon 11 (2-39) 12 (1-44) 0,989
Ure 28 (12-50) 27 (14-53) 0,476
Kreatinin 1,0 (0,7-1,5) 1,0 (0,7-1,6) 0,876
Urik asit 5,3 (2,9-9,7) 5,8 (2,3-9,9) 0,232
KAH Risk indeksi 9,0 (1,0-40,0) 10,0 (1,0-98,0) 0,245
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Sigara icen ve igmeyenler arasinda Mets kriterlerinden aglik kan sekeri ve bel cevresi
kriterlerinin saglanmasi1 yoniinden istatistiksel olarak anlamli farklilik olup, her iki kriter
sigara igmeyen grupta sigara igenlere gore daha yliksek saptandi (p<0,05). Sigara igen ve
icmeyenler arasinda Mets Kriterlerinden digerlerinin saglanma oranlar istatistiksel olarak
benzer bulundu (p>0,05).

Tiim olgular igerisinde degerlendirme yapildiginda sigara icen ve i¢gmeyenler arasinda Mets
kriter say1s1 yoniinden istatistiksel olarak anlamli farklilik olup s6z konusu farklilik ii¢ kriterin
saglanmas! yoniindeydi. Sigara i¢gmeyenlere goére sigara igenlerde li¢ kriterin pozitif olma
orani daha yliksek bulundu (p=0,011). Dort ve bes kriterin saglanmasi ise sigara igmeyenlerde
daha yogun bulunmasina karsin bu sonug istatistiksel olarak anlamli degildi (p>0,05). Erkek
ve kadin cinsiyet kendi arasinda karsilastirildiginda sigara igen ve icmeyenler arasinda Mets
kriter sayisi yOniinden istatistiksel olarak anlamli farklilhik gorilmemistir (p=0,252 ve
p=0,058).

Tablo 2. Kadin Cinsiyet Grubu Igerisinde Sigara igmeyen ve Sigara Igen Gruplara Gore Olgularin
Antropometrik ve Laboratuar Ozellikleri

Degiskenler Sigara icen (n=45)

Sigara icmeyen (n=50)

Bel Cevresi 106,5+9,0 102,5+11,5 0,048
Bel Cevresi>88 cm 50 (%100) 43 (%95,6) 0,22

Bel Kal¢ca Oram 0,95+0,05 0,93+0,06 0,149
Nabiz 77 (50-106) 70 (54-100) 0,002
PR 0,15 (0,10-0,20) 0,16 (0,10-0,20) 0,020
HDL 43,0 (28,0-75,2) 44,0 (29,0-59,0) 0,905
Achk Kan Sekeri 108 (84-125) 98 (75-125) 0,002
Achik Kan Sekeri>110 mg/dl 22 (%44,0) 10 (%22,2) 0,025
Beyaz Kiire 7100 (4700-11000) 8300 (4900-12400) <0,001

Kadinlarda sigara i¢en ve igmeyen gruplar arasinda bel ¢evresi ortalamalar sigara igenlerde
anlamli olarak daha diisiik saptandi (p=0,048). HDL kolesterol yoniinden istatistiksel olarak
anlamli farklilik bulunmadi (p>0,05 (p=0,022), Sigara igmeyen gruba gore sigara igenlerde
nabiz diizeyi istatistiksel anlamli olarak daha diisiik (p=0,002), PR diizeyi anlamli olarak daha
yiiksek (p=0,020), aclik kan sekeri diizeyi daha diisiik (p<0,001), aclik kan sekeri kriterinin
saglanma orani daha diisiik (p=0,025), beyaz kiire diizeyi ise istatistiksel anlamli olarak daha
yilksek bulunmustur (p<0,001). Calismaya alinan kadin hastalarin bazi laboratuar ve
antropometrik Slgtimleri tablo 2’°de verilmistir.

Tablo 3. Erkek Cinsiyet Grubu Igerisinde Sigara igmeyen ve Sigara Igen Gruplara Gére Olgularin
Antropometrik ve Laboratuar Ozellikleri

Degiskenler

Sigara icmeyen (n=44)

Sigara icen (n=47)

Bel Cevresi 104,1+7,1 102,5+8,5 0,319
Bel Cevresi>102 cm 35 (%79,5) 27 (%57,4) 0,024
Bel Kal¢a Oram 0,99+0,05 0,99+0,06 0,149
Nabiz 75 (54-100) 74 (56-99) 0,422
PR 0,16 (0,12-0,20) 0,16 (0,12-0,20) 0,588
HDL 38 (29-126) 35 (27-51) 0,032
Achk Kan Sekeri 111 (91-125) 108 (78-125) 0,063
Achik Kan Sekeri>110 mg/dI 28 (%63,6) 23 (%48,9) 0,158
Beyaz Kiire 6750 (4700-10500) 7900 (4000-12200) <0,001
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Erkeklerde sigara igen ve igcmeyen gruplar arasinda nabiz, PR mesafesi, aclik kan sekeri
yoniinden istatistiksel olarak anlamli farklilik bulunmamustir (p>0,05). Erkeklerde sigara icen
ve igmeyen gruplar arasinda bel ¢evresi ortalamalari sigara igenlerde daha diisiik saptandi
ancak istatiksel fark saptanmadi (p>0,05). HDL diizeyi istatistiksel anlaml1 olarak daha diisiik
(p=0,032), beyaz kiire sayisi ise istatistiksel anlamli olarak daha yiiksek bulunmustur
(p<0,001). Calismaya alinan erkek hastalarin bazi laboratuar ve antropometrik 6l¢iimleri tablo
3’de verilmistir.

Sigara paket yi1l miktar1 ile egitim diizeyi, PR mesafesi, beyaz kiire ve KAH risk indeksi
arasinda istatistiksel olarak anlamli ayn1 yonlii korelasyon bulunmustur (p<0,05). Sigara paket
yil ile HDL, aghik kan sekeri, bel cevresi ve kalgca ¢evresi arasinda ise istatistiksel olarak
anlaml1 ters yonlii korelasyon bulunmustur (p<0,05).

TARTISMA

Mets’un basta kardiyovaskiiler olaylar olmak {izere sebep oldugu mortalite ve morbidite
giiniimiizde ¢ok ciddi diizeylere ulagsmistir. Mets’un olugmasinda yasam sekli ve
aligkanliklarin ¢ok Onemli oldugu savunulmaktadir. Burada iizerinde durulan en 6nemli
aliskanliklardan birisi diinyada yaygin olarak kullanilan sigara icilmesidir. sigara ve Mets
iliskisi konusunda yapilan ¢alismalarda birbirinden farkli sonuglar ortaya konmustur (4,9-11).

Yaptigimiz ¢alismada sigara icen ve igmeyen Mets’lu kisilerin BKI’leri arasinda istatiksel
olarak anlamli farklilik g6zlenmezken, bel gevresi sigara i¢cenlerde anlamli olarak daha diigiik
saptandi. Tirkiye’de yapilan TEKHARF ¢alismasinda sigara igenlerde abdominal obezitenin
daha az oldugu ortaya konmustur. Masulli ve arkadaslarinin yaptig1 c¢alismada sigara igen
kisilerde bel cevresi ve BKI sigara igmeyenlere gére daha diisiik saptanmustir. Oh ve
arkadaglarinin yaptigi c¢alismada ise sigara igenlerde abdominal obezite daha yliksek
gozlenmistir. Bermudez ve arkadaglarinin venezuela’da yaptiklar ¢alismada sigara icenlerde
karin cevresi yiiksek saptanmis. Wareham ve arkadaslarinin Ingiltere'de yaptign ¢alismada
sigara icenlerde BKI diisiik gozlenmisken, bel gevresi daha yiiksek saptanmistir. Chen ve
arkadaslar1 ise sigara igenlerle igmeyenler arasinda BKI ve bel ¢evresi agisindan fark
saptamamigslardir. Sigaranin abdominal obezite {izerindeki etkileri ilkeler arasinda
degiskenlik géstermektedir. Sigaranin abdominal obezite lizerindeki etkisini 6zellikle kortizol,
estrojen ve testesteron iizerindeki etkileri aracilifiyla yaptigi diistiniilmektedir. Sigara icen
kisilerde kortizol diizeylerinin daha yiiksek oldugu ve bunun abdominal obeziteyle korele
oldugu gozlenmistir. Sigara icen kadinlarda estrojen seviyeleri diisiik, androjen diizeyleri
yiiksek saptanirken, sigara igen erkeklerde testesteron diisiikliigli abdominal obzeiteyle iliskili
saptanmustir. Sigara icen kisilerde BKI diisiik saptanmasimin ise sigara icenlerde istahin
azalmasi ve sempatik sinir sistemi aktivasyonuyla enerji yikimindaki artisla a¢iklanmaktadir
(2,12-16).

Bu calismada sigara icen ve igmeyen Mets’lu kisilerde insiilin direnci agisindan fark
saptanmazken, aclik kan sekeri degerleri sigara icen kadinlarda anlamli olarak daha diisiik
saptandi. Sigara igme miktariyla aclik kan sekeri arasinda ters yonlii anlamli korelasyon
saptandi. TEKHARF ve TURDEP c¢alismalarinda sigara igen erkeklerde insiilin direnci diisiik,
kadinlarda ise farklilik saptanmamistir. Tip 2 DM gelisen olgular acisindan bakildiginda
sigara i¢ilmesinin kadinlarda daha fazla olmak iizere her iki cinsiyet agisindan koruyucu
oldugu ortaya konmustur. Facchini’nin saglikli kisiler iizerinde yaptigi calismada sigara
icenlerde insiilin direnci ve aglik kan sekeri daha yiiksek saptanmistir. Balkau ve
arkadaslarinin Fransa'da sigara igmeyen ve icenlerin 3 yil izlendigi ¢alismada sigara igen
erkeklerde BKI ve insiilin direnci sigara igme miktartyla korele olarak arttif1 gdzlenmisken,
sigara icen kadinlarda BKI ve insiilin direnci diisiik saptanmistir. Wareham ve arkadaslarinin
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yaptig1 calismada sigara ile insiilin direnci arasinda iligki saptanmamaistir. Sigara icen kisilerde
tip 2 DM sikligindaki artis insiilin direncinin artis1 ile agiklanmistir. Insiilin direng artisi ise
nikotinin insiilin reseptorii {izerindeki etkileri ve abdominal obeziteyi artirmasiyla ¢ogu
caligmada savunulmustur. Ancak c¢alismamizda goriilmektedir ki sigara i¢ilmesiyle insiilin
direnci ve aglik kan sekeri arasinda olumlu bir iliski s6z konusudur. Sigaranin toplumumuzda
abdominal obeziteyi azaltici etkisi burada etkili olabilir(15,17-20).

Sigaranin lipit profili {izerindeki etkileri i¢in yapilan ¢aligmalara bakildiginda TG yiiksekligi
ve HDL diisiikligi etkisi 6n plana ¢ikmaktadir. Yaptifimiz calismada TG degerleri agisindan
sigara icenlerle igmeyenler arasinda farklilik saptanmadi. Sigara i¢enlerde HDL diizeyleri
hafif anlamli olarak daha diisiik saptandi. Cinsiyetler agisindan bakildiginda bu fark erkekler
aleyhine olarak gozlendi. Bermudez ve arkadaslarinin Venezuela’da yaptiklar ¢alismada
sigara icenlerde TG diizeyleri yiiksek, HDL diizeyleri diisiikk saptanmis. Masulli ve
arkadaslarinin yaptig1 calismada TG diizeyleri yiiksek, HDL degerleri diisiik saptanmistir.
Gupta ve arkadaslarinin yaptig1 caligmada sigara icenlerle igmeyenler arasinda lipit profili
acisindan fark gozlenmemistir. Chen ve arkadaslarinin yaptig1 ¢alismada ise HDL diisiik, TG
diizeyleri yiliksek saptanmistir. Oh ve arkadaglarinin yaptig1 ¢alismada sigara icenlerde sigara
icme miktariyla korele olarak TG degerleri yiiksek, HDL degerleri diisiik saptanmistir. Kan ve
Song’un yaptiklart KHANES calismasinda TG diizeyleri yiikksek HDL diizeyleri diisiik
saptanmistir. Onat’in yaptig1 ¢alismada HDL diizeyi sigara igenlerde hafif diigsiik saptanmis
ancak istatiksel olarak anlamli olmadig1 gozlenmistir. Bu sonuglar ilk planda sigaranin lipit
profili tizerinde iilkemiz insani i¢in farkli etkileri olabilecegini diisiindiirtmekle birlikte daha
fazla ¢alismaya gereksinim oldugu agiktir (12-14,16,17,21,22).

Sigaranin igerdigi maddelerle direkt vazokonstriktor etkisi yaninda sempatik aktiviteyi
artirmasi, NO diizeylerinde azalmaya yol agmasi ve prostasiklin-tromboksan dengesi
iizerindeki olumsuz etkileri nedeniyle kan basinci iizerinde yiikseltici etkisi oldugu
distiniilmektedir. Masulli ve Bermudez’in yaptig1 ¢alismalarda sigara igenlerde kan basinci
degerleri igmeyenlere gore daha diisiik saptanmistir. Oh ve arkadaslarinin yaptigi calismada
sigara igenlerle igmeyenler arasinda kan basinct degerleri agisindan farklilik goriilmemistir.
Ishizaka ve arkadaslarinin yaptigt ¢alismada sigara igen kisiler i¢cmeyenlerle
karsilastirildiginda kan basinct daha diisiik saptanmistir. TEKHARF ¢alismasinin 6 yillik
izleminde sigara igen kisilerde kan basmci diizeyleri daha diigiik saptanirken, istatistiksel
olarak anlamli olmasa da yeni hipertansiyon gelisme orani1 daha diisiik olarak gozlenmistir.
Bizim yaptigimiz ¢alismada sigara icen Mets’lu kisilerle icmeyenler arasinda hipertansiyon
varlig1 ve kan basinglari arasinda anlamli farklilik saptanmadi (4,12-14,23).

Mets skoru yoniinden hastalar degerlendirildiginde sigara icenlerin daha c¢ok 3 skorda
toplandigi gézlendi. Sigara igmeyenlere gore sigara i¢enlerin 3 skorda birikimi istatistiksel
olarak anlamli saptandi. Mets skoru yoniinden hastalarin degerlendirilmesinde kan basinci,
HDL ve trigliserit agisindan farklilik gézlenmezken, aclik kan sekeri ve bel c¢evresi sigara
icenlerde anlamli olarak daha diisiik gézlendi. Mets bilesenlerinin her biri kardiyovaskiiler
hastalik riskini artirir. Mets bilesenlerinin sinerjistik etkiyle bu riski daha da artirdig:
bilinmektedir. Bu nedenle sigaranin Mets skorunu azaltic1 etkisi agisindan bakildiginda
kardiyovaskiiler hastaliklar anlaminda pozitif yonde katkisinin olabilece8i diisiiniilebilir.
Sigaranin bu etkileri acisindan hasta sayisinin daha ¢ok oldugu caligmalar yapilmasi
onerilebilir (24).

Kardiyovaskiiler hastaliklar agisindan nabiz sayisi, PR mesafesi, QTc mesafesi onemli
belirtegler olarak kullanilmaktadir. Yaptigimiz ¢alismada nabiz sayis1 sigara icen kadinlarda
anlamli olarak daha diisiik saptanirken PR mesafesi daha uzun saptandi. Sigara igcen ve
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icmeyenlerde QTc mesafesi degerleri arasinda farklilik saptanmadi. Sigara igen ve icmeyen
saglikli kisilerde kalp hiz1 ile ilgili Cagirc1 ve arkadaslarinin yaptigi ¢alismada sigara icen
kisilerin kalp hiz1 daha yiiksek bulunmustur. Tiirkiye'den yapilan Seyfeli ve arkadaslarinin
yaptig1 calismada obez kisilerde P dalgasi siiresi uzamis olarak saptanmistir. Sigara icen
kisilerde PR mesafesi ile ilgili literatiirde ¢alismaya rastlanmadi. Bu nedenle bu konuda daha
fazla kisinin alindig: ileri caligmalar yapilmasi diisiiniilebilir. Karjalainen ve arkadaslarinin
yaptig1 10.717 kisinin alindig1 ¢aligmanin sigara i¢cenler grubunda QTc mesafesinin daha uzun
oldugu ortaya konmustur. Yapilan ¢alismalarda metabolik sendromlu hastalarda QTc
mesafesinin arttigi tespit edilmistir. Li ve arkadaslarmin 5815 hastayl, Grandinetti ve
arkadaslarinin 1420 hastay1 degerlendirdigi ¢alismalarda Mets’lu hastalarin QTc mesafesinin
uzadig1 ve metabolik sendrom bilesen sayisi ile korele oldugu saptanmistir. Faramawi ve
arkadaslarinin  NNHANES [III verilerini degerlendirdigi ¢alismada QTc mesafesinde
uzamanin Mets’la iliskili oldugu gézlenmis olup EKG 6l¢iimii gibi basit ve kolay ulagilabilir
bir tetkikle yapilmasi dolayisiyla 6zellikle ciddi kardiyak aritmiler acgisindan risk tasiyan bu
durumun gozden kacirilmamasi ve tedavi planinda lizerinde durulmasi gerektigi ifade
edilmistir (25-30).

Kardivaskiiler hastaliklarin patogenezinde subklinik inflamasyonun 6nemli etkileri oldugu
bilinmektedir. Sistemik inflamasyonda yiikseldigi bilinen CRP uzun zamandan beri Mets, tip
2 DM ve aterosklerozla iligkili olarak diistiniilmektedir. Lao ve arkadaslarinin yaptigi 2999
erkegin alindig1 calismada, sigara icen kisilerde CRP diizeyleri anlamli olarak yiiksek
bulunurken sigara birakilmasiyla bu degerlerin distigii gozlenmistir. Ohsawa ve
arkadaslarinin yaptig1 ¢aligmada ise sigara i¢ilmesinin doz bagimsiz olarak CRP diizeylerini
sigara igmeyenlere gore yiikselttigi saptanmustir. Ingiltere kaynakli 20 yil izlenen 2920 kisinin
alindig1 ¢aligmada sigara icenlerde CRP diizeylerinin yliksek oldugu saptanmis. Genel olarak
bakildiginda sigaranin inflamatuar ve trombotik siirecte dnemli etkileri oldugu ve hastaliklarin
olusmasinda en Onemli faktorlerden biri oldugu calismalarin ortak fikri olarak
gozlenmektedir. Bizim yaptigimiz calismada hsCRP degerleri her iki grupta deger olarak
anlaml yiiksek bulunurken, sigara igenlerle igmeyenler arasinda fark saptanmadi. Ulkemizde
Onat’in yaptig1 calismada hsCRP degerleri sigara igcen erkeklerde yiiksek bulunurken.
Kadinlarda fark saptanmamistir. Bu calismada c¢ikan sonuglarda diisiiniildiigiinde
toplumumuzda CRP degerlerinin bati ve asya kaynakli calismalardan farkli oldugu
diigiintilebilir (4,31-34).

Yapilan bu caligmada sigara i¢cenlerde her iki cinsiyette de WBC degerleri anlamli olarak daha
yiiksek saptandi. Sigara icme miktar1 ile WBC yiiksekligi arasinda yapilan korelasyon
analizinde pozitif korelasyon saptandi. Mets etyopatogenezinde inflamatuar siirecin gok
onemli oldugu bilinmektedir. Sistemik inflamasyonda en Onemli faktorlerden biri olan
WBC’nin burada da etkili oldugu diisiiniilmektedir. NCEP ATP 11l metabolik sendromla ilgili
caligmasinda WBC yiiksekliginin CRP ve fibrinojenle esdeger diizeyde KAH riski agisindan
anlamli oldugu ifade edilmistir. Noriyuki ve arkadaslarimin yaptigi ¢alismada Mets’lu
erkeklerde WBC degerleri yiiksek saptanmistir. Sigara icen ve igmeyen Kkisilerin
karsilastirilmasinda ise fark saptanmamistir. Ishizaka ve arkadaglari ise kadin Mets’lular da
sigara icenlerle icmeyenler arasinda WBC degerleri agisindan fark saptamamislardir. Lao ve
arkadaslarinin saglikli kisilerde yaptiklar1 calismada WBC degerleri sigara icenlerde anlamli
olarak daha yiiksek bulunmustur. Asthana ve arkadaslarinin yaptigi ¢alismada ise CRP ve
WBC diizeyleri sigara icenlerde daha yliksek saptanirken, Sigara igme miktart CRP ile korele
degilken, WBC ile pozitif korelasyon saptanmistir. Dong-Jun ve arkadaglarinin yaptig
calismada Mets’lu kisilerde kriter sayisiyla orantili olarak WBC degerlerinin yiikseldigi
gozlenirken, sigara icenlerle i¢cmeyenler arasinda fark saptanmamistir. Nobukazu ve
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arkadaslarinin yaptig1 ¢alismada Mets’lu sigara icen kisilerde WBC diizeylerinde anlamli
yiikselme etkisi oldugu ortaya konmustur. Mevcut ¢alismalar suan i¢in yeterli olmasada Mets
ve sigaranin patogenezin de ¢ok dnemi olan inflamasyonda beyaz kiirelerin etkin bir sekilde
gorev aldigr diisiiniilebilir. Bu etkilerin hangi mekanizmalarla olduguna dair ileri ¢alismalar
yapilmasi gerekmektedir (33,35-39).

Mets patogenezi ve sebep oldugu mortalite, morbiditede O6nemli rolii olan protrombotik
stirecin en onemli komponentlerinden birisi fibrinojen olarak bilinmektedir. Imperatore ve
arkadaslarinin yaptig1 calismada Mets’la fibrinojen diizeyleri iliskili saptanmig, Mets’un tlim
komponentleriyle iligkili saptanan hiperfibrinojeminin en fazla insiilin direnciyle iligkili
oldugu gosterilmistir. Onat ve arkadaslarinin yaptigi ¢alismada Mets’lu sigara igcen erkeklerde
fibrinojen degerleri yiliksek bulunurken, kadinlarda fibrinojen degerleri diisiik saptanmuistir.
Bu ¢alismada Tiirkiye’de kadin cinsiyet i¢in sigaranin Mets patogenezinde 6nemli rolii olan
proinflamatuar ve protrombotik siirecte olumlu katkist oldugu yorumunda bulunulmustur.
Bruno ve arkadaslarmin tip 2 DM olan hastalarda yaptigi calismada sigara ve Mets
komponenlerinin fibrinojen yiiksekligiyle iligkili oldugu saptanmistir. Yapilanbu ¢aligmada
sigara icen ve i¢gmeyen kisiler arasinda fibrinojen degerleri agisindan fark gozlenmedi.
Sigaranin fibrinojen degerleri {iizerindeki bu etkisi diigliniildiigiinde, Mets’un Onemli
komponentlerinden olan protrombotik siirecte olumlu katkisi olup olmadiginin ileri
caligmalarla desteklenmesi gerekmektedir (40-42).

SONUC

Sigara icen kisiler degerlendirildiginde KAH riski agisindan olumlu olarak aglik kan sekerti,
bel ¢evresi ve kalp hizi anlamli olarak diisiik saptandi. Sigara icenlerde KAH riski acgisindan
olumsuz olarak ise HDL diizeyi diisiik, PR mesafesi ve WBC degerleri yliksek saptandi. HDL
degerlerindeki diisiikliik erkek hastalarda anlamli saptanirken, bel ¢evresindeki ve aglik kan
sekerindeki diisme kadin cinsiyette daha fazla olmak {izere her iki cinsiyet i¢in anlamli
bulundu, Kalp hizindaki disiiklik kadin cinsiyette anlamli bulundu. Mets’un KAH riski
acisindan onemli komponentleri olan degerlerin sigara ile iliskisi konusunda bat1 ve asya
kaynakli calismalarin ¢ogunlugunda bu risk belirteglerinin olumsuz etkilendigi gozlendi.
Yapilan bu ¢alismada sigaranin bazi Mets komponentlerindeki olumlu etkileri daha ¢ok kadin
hastalarda belirgin olarak saptandi. Ulkemiz insani acisindan sigaranin Mets’un bu &nemli
komponentleri {izerindeki etkisine dair daha genis c¢aligmalar yapilmas: gerektigi
diisiiniilebilir. Sigaranin mevcut bilinen diger zararh etkileri diisiiniildiiglinde sigara icilmesi
onerilemez ancak bu yararli etkilerin hangi mekanizma ile oldugunun arastirilmasi Mets
etyopatogenezi ve tedavisi acisindan yararl olabilir.

Finansman: Herhangi bir finansal destek yoktur.
Cikar catismasi: Yazarlar, ¢ikar ¢atismast olmadigini beyan eder.

Not: Bu c¢aligma Prof. Dr. Mehmet Murat Suher danismanliginda yapilan Uzm. Dr . Rifat
Bozkus’un uzmanlik tezinden hazirlanmistir.
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Ozet

Amag¢: Glokom sirasinda primer hasar goren optik sinir baginin perfiizyonunu arttiran ve ek olarak intraokiiler
basimct diisiiren ilaglar optik sinir basinin perfiizyonunu arttirarak progresif optik noéropatinin prognozunu
iyilestirme potansiyeline sahiptir. Bu ¢alismada yiiksek tansiyonlu primer agik a¢ili glokom (PAAG) hastalarinda
KPSA (kisa posterior silier arter) ve SRA (santral retinal arter) lizerinde 2 topikal anti-glokomatdéz ajanin
etkilerinin degerlendirilmesi amaglanmistir.

Yontem: Toplam 14 hipertansif glokom hastasinda bir beta bloker olan, timolol ve topikal karbonik anhidraz
inhibitorii olan dorzolamid’in standart dozda (her bir goze giinde 2 kez) uygulanmasimin kisa posterior silier
arter, santral retinal arter, koroidal hemodinamik, g6z i¢i basinct ve sistemik perflizyon parametreleri {izerine
etkileri arastirilmustir. Olgiimler timololiin tek gdze uygulanmasindan dnce, 4 hafta sonrasinda ve kombine
tedaviye baslanmasindan dort hafta sonra yapilmistir.

Bulgular: Primer agik acili glokomu olan hastalarda timolol uygulanmasini takiben goz i¢i basinct anlamli
olarak %21.4 (25.2+1.5 mmHg’dan 19.8+1.8 mmHg’ya) diismiistiir (p<0.0001). Timolol ve dorzolamid kombine
tedavisi alan grupta ise g6z i¢i basinci diislisii daha fazla olmustur (25.2+1.5 mmHg’dan 16.9+1.9 mmHg’ya)
(p<0.0005).

Sonu¢: Calisma sonuglarina dayanarak vazoaktif ilaglarin primer acik agili glokom tedavisi ve prognozunda
olumlu etkinligi oldugu sonucuna vartlmistir.

Anahtar Kelimeler: Primer Acgik Acili Glokom, Goz Igi Basinci, Beta Bloker, Karbonik Anhidraz Inhibitérii, Optik Sinir.

Abstract

Objective: Drugs that increase the perfusion of the optic nerve head that is primarily damaged during glaucoma
and additionally decrease the intraocular pressure have the potential to improve the prognosis of progressive
optic neuropathy by increasing the perfusion of the optic nerve head. In this study, it was aimed to evaluate the
effects of 2 topical anti-glaucoma agents on KPSA (short posterior ciliary artery) and SRA (central retinal artery)
in patients with high tension primary open-angle glaucoma (POAG).

Method: In a total of 14 hypertensive glaucoma patients, standard doses of timolol, a beta-blocker, and topical
carbonic anhydrase inhibitor dorzolamide (2 times a day in each eye) were administered to the short posterior
ciliary artery, central retinal artery, choroidal hemodynamics, intraocular pressure. and its effects on systemic
perfusion parameters were investigated. Measurements were made before timolol was administered to one eye, 4
weeks later, and four weeks after initiation of combined therapy.

Results: Following administration of timolol in patients with primary open-angle glaucoma, intraocular pressure
decreased significantly by 21.4% (from 25.2+1.5 mmHg to 19.8+1.8 mmHg) (p<0.0001). In the group that
received timolol and dorzolamide combined treatment, the decrease in intraocular pressure was higher (from
25.2+1.5 mmHg to 16.9£1.9 mmHg) (p<0.0005).

Conclusion: Based on the results of the study, it was concluded that vasoactive drugs have a positive effect on
the treatment and prognosis of primary open-angle glaucoma.

Keywords: Primary Open Angle Glaucoma, Intraocular Pressure, Beta Blocker, Carbonic Anhydrase inhibitor, Optic Nerve.
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Primer A¢ik A¢ih Glokomun Medikal Tedavisinin Peripapiller Hemodinamik Uzerine Etkisi Erbakan G.

GIRIS

Optik noropatilerin ilerleyici bir grubu olan glokom, optik disk degisiklikleri ve goérme
kaybinin eslik ettigi retinal ganglion hiicreleri (RGH) ve aksonlarin ilerleyici dejenerasyonu
ile karakterizedir. Primer agik agili glokomun (PAAG) etiyolojisi ¢ok faktorliidiir ve tek bir
mekanizma glokomat6z hasara yatkinligi ve hasar paternlerindeki degisiklikleri yeterince
tanimlayamaz. Vaskiiler teori, optik sinir basmin (OSB) anormal perfiizyonunun ve bu
iskeminin glokomatdz hasarda 6nemli bir rol oynadig: fikrine dayanmaktadir (1). Floresein
anjiyografi, renkli Doppler goriintiilleme, konfokal lazer oftalmoskopik anjiyografi ve lazer
Doppler akis 6lger gibi yontemlerin kullanildigi onceki ¢aligmalarda, glokom hastalarinda
peripapiller optik sinir perflizyonunun azaldigina dair kanitlar gésterilmistir (2).

Goz i¢i basncindaki (GIB) azalmanm gdrme alaninda bozulmaya neden olur. Bu nedenle
tedavinin amac1 hedef GIB seviyelerine agresif bir sekilde ulasilmas1 gerekliligidir. Basing
azalmasimi saglamak icin monoterapi genellikle hedef GIB seviyelerine ulasilamaz ise ek
tedavi gereklidir. Ek olarak, GIB yiikselmeleri genellikle normal calisma saatleri disinda
meydana gelmektedir ve 24 saatlik izlenmesinin, ilaglarinin etkinligi hakkinda daha yararl
bilgiler saglayabilir (1,3).

Artan goz ici basinci (GIB), primer acik acili glokom (PAAG) icin en énemli risk faktorii
olmasima ragmen, artan kamitlar, okiiler ve sistemik hemodinamik bozukluklar1 iceren GIB
dis1 faktorlerin glokom patolojisinde rol oynadigini gostermektedir (2). Bagimsiz olarak veya
yiiksek GIB nedeniyle hareket eden okiiler iskemi, glutamat aracili toksisiteyi tetikleyebilir,
ganglion hiicre fonksiyonunu zayiflatabilir ve retinal sinir lifi kaybina katkida bulunabilir.
Glokomlu bazi hastalarda, énemli GIB diisiisiine ragmen hastalik ilerlemesi devam eder.
Okiiler ve retrobulber perfiizyonun iyilestirilmesi glokom ilerlemesini dnlemede etkili olabilir

(4).

Prostaglandin analoglar1 (PGA) ve prostamidler hem gece hem de giindiiz GIB'i diisiirmede
oldukga etkilidir. PGA ve prostamidler aksamlari rutin olarak kullanilmaktadir ancak son
yillarda yapilan ¢alismalarda sabah verilen PGA'nin gece saatlerinde daha iyi GIB kontrolii
saglayabilecegi one siiriilmiistiir. PGA'larin okiiler kan akis1 tizerindeki etkisi belirsizdir (5).
Topikal karbonik anhidraz inhibitorleri (TKAI) yiiksek orandagece GIB diisiisiinde etkilidir
ve ilk gelistirilen TKAI olan dorzolamid'in okiiler kan akisini tutarli bir sekilde arttirdigi
bildirilmistir. Farkli hipotansif etki mekanizmasina sahip iki ila¢ olan prostamidler ve TKAI
ile tedavi, monoterapiden daha fazla GIB diisiisii, daha stabil 24 saatlik GIB kontrolii
saglayabilir ve okiiler kan akigini artirabilir (6).

Glokomatoz optik noropatiye (GON) dahil olan ¢esitli faktorler arasinda peri-papiller atrofi
(PPA), GON baslangici ve ilerlemesi ile iliskilidir. PPA, fundoskopik olarak a- ve B-bolgesi
olarak siniflandirilir; a-bdlgesi, pigmentasyonun diizensiz oldugu dis alana karsilik gelir ve -
bolgesi, fotoreseptorlerin/retinal pigment epitelinin (RPE) atrofisi ve koryokapillarisin
kapanmas1 nedeniyle biiylik koroidal damarlarin veya skleranin goriiniirliigiiniin arttig1 i¢
alana karsilik gelir. Beta bolgesi PPA'nin uzamasi glokom ilerlemesiyle iliskilendirilirken,
Bruch membran acgikliginin (BMA) i¢inde bulunan ve sinir dokusuna karsilik gelen yPPA,
optik sinir bagindaki miyopik yapisal deformasyonla iligkilidir.Optik sinir bas1 kan akisinin
anormal otoregiilasyonu, primer acik ag¢ili glokomun patofizyolojisinde su¢lanmistir (7).

Glokom sirasinda primer hasar géren optik sinir baginin perfiizyonunu arttiran ve ek olarak
intraokiiler basinct diisiiren ilaglar optik sinir baginin perfiizyonunu arttirarak progresif optik
noropatinin prognozunu iyilestirme potansiyeline sahiptir. Bu calismada yiiksek tansiyonlu
primer agik acili glokom (PAAG) hastalarinda KPSA (kisa posterior silier arter) ve SRA

actamedicaruha.com Page 146



Primer A¢ik A¢ih Glokomun Medikal Tedavisinin Peripapiller Hemodinamik Uzerine Etkisi Erbakan G.

(santral retinal arter) tizerinde 2 topikal anti-glokomat6z ajanin etkilerinin degerlendirilmesi
amaglanmstir.

YONTEM

Bu ¢alisma kapsaminda degerlendirilen 18 primer agik acili glokom hastasina PSV, EDV,
TAMX, TAMN, PI, RI, OPA ve GIB aplanasyon tonometrisiyle, sistolik kan basinci,
diyastolik kan basmci ve kalp hizi (HR) &lgiilmiistiir.izlenen tiim prosediirler, insan
deneylerinden sorumlu kurulun etik standartlarina (kurumsal ve ulusal) ve 2008'de revize
edilen 1975 Helsinki Deklarasyonu'na uygun olarak yapilmistir. Kurumumuzdan etik kurul
onay1 alinmis ve ¢aligmaya katilan tiim hastalar bilgilendirilmis onam formu imzalamistir.

Yas, cins, kirma kusurlari, aksiyal uzunluk ve skleral rijiditeden bagimsiz olarak
degerlendirme yapabilmek adina sistemik perfiizyon parametrelerindeki baslangi¢ dlgtimleri
dikkate alinarak kiyaslamalar yapildi. KPSA ve SRA perflizyon parametreleri tripleks renkli
doppler USG ile incelenmistir. Sirali damar olgiimleri 3 kez tekrarlanmis ve 3 kardiyak
siklusun ortalamasi alinmistir. Calismada 256 kristalli tarayici (7.5 PL 13 faz i1sml,
transmisyon frekansi 9 mHz, Elegra, Siemens) kullanildi. Okiiler nabiz amplitiidii oturur
pozsiyonda Ol¢iilmiis, okiiler kan akimi (OBF) hesaplanmistir. G6z i¢i basinct Goldman
applanasyon tonometrisi ile, brakiyel arter basinci tansiyon aleti ve steteskop ile 6l¢iilmiis tiim
veriler okiiler perfiizyon degerlerinden Once kaydedilmistir. Tim o6l¢iimler ilag
uygulamasindan iki saat sonra ve her giin ayni saat araliginda (15:30 — 16:45) ol¢lilmiistiir.
Tiim OPA ve GIB dl¢iimleri ayni kisi tarafindan yapilmustir.

Bu ¢alismada, timolol (%0.5), dorzolamid (%2) ve hidroksimetilselliiloz her iki géze de
uygulanmistir. Timolol alan PAAG hastalarinin diger goziine kontrol amagli olarak
hidroksietilselliiloz verildi. Calismanin dordiinci haftasindan sonra tedavi alan goze
kombinasyon (timolol+dorzolamid) tedavisine gegildi. Kontrol grubuna hidroksimetilselliiloz
kullanimina devam edilmistir.

istatistiksel Analizler

Calisma kapsaminda toplanan hasta verileri IBM Statistical Package for the Social Sciences
(SPSS) for Windows 23.0 (IBM Corp., Armonk, NY) paket programi ile analiz edildi.
Tanimlayic1 degerler olarak kategorik veriler icin frekans ve yiizde, siirekli veriler igin
ortalama ve standart sapma verildi. Gruplar aras1 karsilastirmalarda iki grup i¢in “Bagimsiz
Orneklem T — testi” kullanildi. Sonuglar, p degeri 0.05'ten kiigiik oldugunda istatistiksel
olarak anlaml kabul edildi.

BULGULAR

Calismaya alinan 18 hastanin 14’1 ¢alismayr tamamlamistir. Hastalarin 6’s1 erkek, 8’1 kadin,
ortalama yas 59.1 yildir (46-70 yas araliginda). Tedavi oncesi GIB >21 mmHg olan ve
diurnal egrileri tespit edilen hastalarda disk canaklagmasi (disk c¢ap1 1.8-2.3 mm2 C/D
oran>0.6) ve gdorme alani kayb1 gozlenmistir. Bu hastalarin hi¢biri PAAG i¢in daha dnceden
tedavi gormemis bireylerden olusmustur. Dahil edilen hastalarin 6ykiisiinde hipertansiyon,
diyabetes mellitus, hiperkolesterolemi, norolojik hastaliklar, migren, goz patolojileri ya da
gecirilmis bir lazer operasyonu bulunmamaktadir. Eksternal ya da internal karotid arter
stenozu (>%50) Doppler USG ile dislandi.
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Timolol 25,20 19,80

Timolol Ve Dorzolamid Kombine Tedavisi 25,20 16,90

Arag 25,00 22,40

Sekil 1. lag Uygulamasi Oncesi Ve Sonrasinda Goz I¢i Basinci Olgiimleri

Primer acik a¢ili glokomu olan hastalarda timolol uygulanmasini takiben goz i¢i basinct
anlamli olarak %21.4 (25.2+1.5 mmHg’dan 19.8+1.8 mmHg’ya) diismiistiir (p<0.0001).
Timolol ve dorzolamid kombine tedavisi alan grupta ise gz i¢i basinci diisiisii daha fazla
olmustur %32.9 (25.2+1.5 mmHg’dan 16.9+1.9 mmHg’ya) (p<0.0005). Ara¢ uygulanmis
gozlerde timolol sonrasi intraokiiler basing %10.4 (25.0+1.4 mmHg’dan 22.4+1.8 mmHg’ya)
diigmiistiir (p<0.0001).

Tedavi oncesi degerlendirmelerle karsilastirildiginda timolol uygulamasinin KPSA perfiizyon
parametreleri (tepe sistolik hiz 1.0+1.5/1.0+1.7 cm/s), diyastolik sonu hacim (3.2+0.3/3.1+0.2
cm/s), nabiz hizi (1.38+0.2/1.39+0.22 cm/s), ve diren¢ indeksi (0.74+0.08/0.75+0.1 cm/s)
olarak saptanmistir. CRA perfiizyon parametreleri (tepe sistolik hiz 10.4+1.4/10.3+1.3 cm/s),
diyastolik sonu hacim (2.6+0.5/2.5+0.4 cm/s), nabiz hiz1 (1.62+0.28/1.64+0.26 cm/s) ve
direng (0.78+0.05/0.79+£0.4 cm/s) olarak tespit edilmistir (p<<0.001). OPA ise 2.1+0.1/2.1+0.1
cm/s bulunmustur. Dorzalomid uygulamasi i¢in olusan degerlere bakildiginda: KPSA
perflizyon parametreleri (tepe sistolik hiz 12.9+1.8cm/s + 9%22.5), diyastolik sonu hacim
(3.9£0.4 cm/st %20.5), hiz artisi SRA (tepe sistolik 12.3£1.5 cm/s + %16.3) ve direng
indeksi (0.74+0.08/0.75+0.1 cm/s) olarak saptanmistir. CRA perfiizyon parametreleri (tepe
sistolik hiz 10.4+1.4/10.3£1.3 cm/s), diyastolik sonu hacim (3.8+0.5 cm/s + %34.2) olarak
tespit edilmistir. OPA ise 2.5£0.2cm/s %19.1 azalmistir (p<0.002). KPSA nabiz hiz1
(1.02+0.22 cm/s, -%26.6) ve direng (0.62+0.01 cm/s, -%27.3) olarak tespit edilmistir. SRA
direng indeksi (0.71£0.006, -%10.1) saptanmigtir. Calisma siiresince ila¢ uygulamasina uyum
gostermeyen 4 hasta ¢alisma dis1 birakilmistir.
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GIB Diisiis Orani (%)

® Timolol = Timolol ve dorzolamid kombine tedavisi Arag
GIB Diisiis Oram (%)
Timolol 21,4
Timolol Ve Dorzolamid Kombine Tedavisi 32,9
Arag 10,4

Sekil 2. Uygulanan Tedavi Y&ntemine Gore Goz I¢i Basine1 Diisiis Oranlar

TARTISMA

Primer acik acili glokomlu (PAAG) gozlerde okiiler kan akiminin bozuldugu uzun zamandir
bilinmektedir, ancak bu degisikliklerin birincil bir hasar m1, optik néropatinin bir sonucu mu
yoksa ikisinin bir kombinasyonu mu oldugu halen belirsizligini korumaktadir. Calismalarin
cogu, glokomu olan goézlerde okiiler kan akiminin 6nemli dl¢iide azaldigini gostermistir (8).
Bununla birlikte, kan akisinda ¢ok az degisiklik oldugunu veya hi¢ degisiklik olmadigini
gosteren yayinlar da vardir. Sasirtict bir sekilde, retinadaki genel kan akisi1 daha diisiiktiir.
Glokomlu gozlerde, hastaligin erken evresinde kan akiginin, retina sinir lifi tabakasi kalinlig
(RSLTK) ile ters orantili oldugu, yani RSLTK ne kadar ince olursa, kan akisinin o kadar
yiiksek oldugu bildirilmistir (9). Ilerleyen asamalarda, bu ters korelasyonun, daha fazla
RSLTK incelmesine eslik eden kan akisinda devam eden bir azalma ile en sonunda "s6ndigi"
varsayllmistir (8,9).

Degisen okiiler perflizyon ile glokom ilerlemesi arasindaki iliskiyi gostermek zordur. Her
seyden Once, okiiler kan akisini 6lgmek i¢in altin standart bir yontem yoktur. Renkli doppler
USG (CDUS) goriintiileme, tim oOlglimlerde tek birgok islevli probun kullanildigi tek
sistemdir. CDUS, eritrosit yer degistirme hareket hizin1 B-tarama goriintiisii ile birlestiren bir
ultrasonografi teknigidir. Okiiler CDUS'da muayene eden kisinin istenen damari bulmasina ve
ayr1 bir pencerede segici olarak doppleri 6lgmesine olanak tanir. Debi bilgisi zamana gore
grafikle gosterilir. Muayene eden kisi, mevcut hiz dalgalarinin zirve yaptigi yeri belirler (10).

Anormal okiiler kan akis1 ile glokom progresyonu arasindaki iliskiyi gdsteren bir ¢calismada
Yamazaki ve Drance, 5 yillik takipte progresyon gosteren ve gostermeyen normotansif
glokom ve PAAG hastalarin1 karsilastirdi ve 5 yillik takipte onemli 6l¢iide daha diisiik tepe
sistolik hiz (PSV)ve diyastol sonu hacim (EDV) bildirilmistir (11). Galassi ve ark. 7 yil takip
edilen 44 glokom hastasinda ilerleyici hastalig1 olanlarin oftalmik arterlerinde 6nemli 6l¢iide
daha diisiik EDV ve daha yiiksek RI degerleri bildirmistir (12). Satilmis ve ark. 4.3 yil takip
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edilen 21 PAAG hastasinda santral retinal arter EDV azalmasinin progresyon ile iligkili
oldugunu yaymlamistir (13). Martinez ve ark. 3 yil boyunca takip edilen 49 PAAG
hastasindan oftalmik arter ve KPSA'da daha yiiksek RI degerlerine sahip olanlarin daha fazla
progresyon sergiledigini tespit etmis ek olarak PEG grubunda oftalmik arter, santral retinal
arter ve KPSA'da kontrol grubuna gore daha yiiksek diren¢ indeksi degerleri bildirmislerdir
(14). Psodoeksfoliatif glokom (PEG) ve PAAG'da okiiler perfiizyon basinct ve
hemodinamikleri karsilagtiran bir ¢calismada Galassi ve ark. PEG hastalarinda anlamli olarak
daha yiiksek direng indeksi (RI) degerleri gdzlemlendi (12). Eliacik ve ark. PEG'li hastalarda
dorzolamid/timolol sabit kombinasyonunun retrobulber hemodinamik iizerindeki etkisini
degerlendiren 3 aylik bir takip ¢alismasi yiiriitmiistiir. Oftalmik arter, santral retinal arter ve
KPSA analizleri, yalnizca temporal KPSA, tepe sistolik hiz ve direng indeksi degerlerinde
onemli degisiklikler ortaya ¢cikarmistir (15).

Bimatoprost ile topikal bir karbonik anhidraz inhibitérii kombinasyonunun, PAAG
tedavisinde farkli etki mekanizmalarina sahip olmasinin yansira sinerjik bir hipotansif etki
yaratacagi ve ayrica okiiler kan akisinda olumlu bir degisiklik sunabilecegi diisiiniilmektedir.
Bu alanda yapilan galigmalarda, latanoprost ve topikal KAI kombinasyonunun GIB'yi
diisiirmede latanoprost ile beta bloker kombinasyonundan daha etkili oldugunu gosterilmistir
(16).

Klinisyenler tarafindan bimatoprost ile topikal bir karbonik anhidraz inhibitorii (KAI)
kombinasyonunun, her biri farkli etki mekanizmasina sahip olmasinin, 6zellikle geceleri
sinerjik bir hipotansif etki yaratacagini ve ayrica okiiler kan akisinda olumlu bir degisiklik
sunabilecegi diisliniilmiistiir. Son zamanlarda yapilan birka¢ ¢alisma, latanoprost ve topikal
KAI kombinasyonunun GIB'yi diisiirmede latanoprost ile betabloker kombinasyonundan daha
etkili oldugunu gostermistir (17,18). Bu varsayim, diger caligmalarin iki bulgusuna
dayaniyordu: birincisi, iki PGA doz rejimi arasinda ortalama 24 saatlik GIB agisindan
istatistiksel olarak fark olmamasi ve ikincisi, PGA'nin uygulamadan sonraki 24 saatlik siire
etkinliginin belirgin olmasidir (19). Sabah uygulanan bimatoprost dozunun geceleri daha iyi
GIB kontrolii saglayabilecegini diisiindiirmektedir. PGA uygulama zamani tartismaya devam
etmektedir, ancak su anda literatiirde bimatoprost'un aksam ve sabah rejimine karsi calisma
eksikligi bulunmaktadir (17-19).

Bununla birlikte ¢ok sayida ¢alisma, PGA'ya dorzolamid eklendiginde GIB diisiirme etkisinin
daha fazla arttigini gostermistir (ortalama azalma 2.6-3.2 mmHg) (20), yiiksek basingh
glokomlu hastalarda (ortalama baslangic GIB'si 26.8 mmHg'de) GiB'yi diisiirmek igin
dorzolamid'in latanoprost ile basarili bir sekilde birlestirilebilecegini ve GIB'de ilave %15'lik
bir azalmaya (15.9 ila 13.1 mmHg) yol agabilecegini gosterdi (20). Baska bir ¢alismada, agik
acili glokom ve okiiler hipertansiyonu olan hastalarda latanoprost'a dorzolamid eklendiginde
GIB'de daha da yiiksek diisiis (%19.7) saglamustir (21).

Cok sayida ¢alismaya ragmen, KAl'lerin okiiler damarlardaki etkisinin GIB diisiisiinden
bagimsiz olarak altinda yatan mekanizma hala belirsizligini korumaktadir (22). Dorzolamidin
vaskiiler yatak {lizerindeki etkisinin, hiperkapni kaynakli vazodilatasyon, nitritten vazoaktif
nitrik oksit tiretimi, doku asidozu ve perivaskiiler doku ile arteriol duvar1 arasindaki etkilesim
dahil olmak iizere ¢esitli mekanizmalari igerebilecegi varsayilmistir (23).

Cok sayida calismaya ragmen, KAl'lerin okiiler damarlardaki etkisinin GIB diisiisiinden
bagimsiz olarak altinda yatan koruyucu mekanizmalar vardir. Dorzolamidin vaskiiler yatak
tizerindeki etkisinin, hiperkapni kaynakli vazodilatasyon, nitritten vazoaktif nitrik oksit
iretimi (24), doku asidozu ve perivaskiiler doku ile perivaskiiler doku arasindaki etkilesim
dahil olmak iizere g¢esitli mekanizmalari icerebilecegi One siirlilmistir (25). OBF
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degisikliklerinin glokom patogenezine ne Ol¢lide katildigi hala bir muammadir. Glokomda
okiiler kan akimi degisiklikleri bildirilmis olmasma ragmen, nedensel iliski heniiz
tanimlanmamistir. Bu ¢alismanin bulgulari, PAAG'li hastalarda okiiler kan akimi hizlarinin
azaldigini diistindiirmektedir (26).

Bu calismanin sonuglar incelendiginde primer agik acili glokomu olan hastalarda timolol
uygulanmasini takiben g6z i¢i basinci anlamli olarak diistiigii ancak timolol ve dorzolamid
kombine tedavisi alan grupta goz i¢i basinci diisiisiiniin daha fazla oldugu tespit edilmistir.

SONUC

Glokomu ve ilerleyici gorme alani defekti olan hastalarin gozlerinde kan akim hizlar1 azalmis
ve retrobulber arterler direng indeksi artmistir, bu da dolasim faktorlerinin normal tansiyon
glokomlu hastalarda gorme alani defektlerinin bozulmas: ile iligkili olabilecegini, ancak goz
ici basincinin artmis glokomatéz hastalarda bozulmaya daha az dahil olabilecegini
diisiindiirmektedir. Calisma sonuglarina dayanarak vazoaktif ilaglarin primer acik acili
glokom tedavisi ve prognozunda olumlu etkinligi oldugu sonucuna varilmstir.

Finansman: Herhangi bir finansal destek yoktur.

Cikar catismasi: Yazarlar, ¢ikar ¢atismasi olmadigini beyan eder.

Kisaltmalar

BMA : Bruch Membran Ag¢iklig

GIB : Goz I¢i Basinci

GON : Glokomatoz Optik Noropati

KPSA : Kisa Posterior Silier Arter

OBF : Okdiler Kan Akimi

ONA : Okdiler Nabiz Amplitiidii (OPA)

0SB : Optik Sinir Bas1

PAAG : Primer Agik Ac¢ili Glokom

PGA : Prostaglandin Analoglar

PPA : Peri-Papiller Atrofi

RGH : Retinal Ganglion Hiicreleri

RPE - Retinal Pigment Epiteli

RSLTK : Retina Sinir Lifi Tabakas1 Kalinlig1
SPSS . Statistical Package for the Social Sciences
SRA : Santral Retinal Arter

TKAI : Topikal Karbonik Anhidraz Inhibitérleri
USG : Ultrason Goriintiileme
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Ozet

Tar¢in, yiizyillardir diinya capinda farkli kiiltiirler tarafindan kullanilan yaygin bir baharattir. Cinnamomum
cinsine ait agaglarin i¢ kabuklarindan elde edilir. Tropikal yaprak dokmeyen bir bitkidir. Cinnamomum genusuna
ait 250’den fazla tiir olmasina ragmen giiniimiizde tiretimi yapilan ve ticari olarak énem tagiyan baslica iki tiirli
one ¢ikmaktadir; Cinnamomum zeylanicum ve Cinnamon cassia (Cinnamomum aromaticum/Cin targini olarak
da bilinir). Cinnamon cassia ve Cinnamomum zeylanicum arasindaki énemli bir fark, kumarin (1,2-benzopiron)
icerigidir.

Tar¢in, yiizyillardir baharat ve geleneksel bitkisel ilag olarak kullanilmigtir. Mevcut in vitro ve hayvan in vivo
kanitlar, tar¢inin antiinflamatuar, antimikrobiyal, antioksidan, antitiimor, kardiyovaskiiler, kolesterol diisiiriici,
antidiyabetik ve immiinomodiilatér etkilere sahip oldugunu gostermektedir.

Bitkiler, erken tarihten giiniimiize kadar insanlarda farkli rahatsizliklarin tedavisi i¢in zorunlu bir ila¢ ve ilag
kaynagi olmustur. Bitkilerde bulunan bir¢ok fitokimyasal, antioksidan gorevi goriir ve sagligi koruyucu
maddeler olarak kullanilir. Cinnamomum zeylanicum'dan elde edilen ve yaygin olarak kullanilan bir baharat ve
halk ilac1 olan tar¢in, antioksidan ve koruyucu etkisi nedeniyle ¢esitli hastaliklar i¢in etkili bir tedavi yontemidir.

Anahtar Kelimeler: Cinnamomum Zeylanicum, Tar¢in, Diyabet, Yaygimn Kullanim.

Abstract

Cinnamon is a common spice used by different cultures around the world for centuries. It is obtained from the
inner bark of trees belonging to the genus Cinnamomum. It is a tropical evergreen plant. Although there are
more than 250 species belonging to the Cinnamomum genus, two main species that are produced and
commercially important stand out; Cinnamomum zeylanicum and Cinnamon cassia (also known as
Cinnamomum aromaticum/cassia). An important difference between Cinnamon cassia and Cinnamomum
zeylanicum is their coumarin (1,2-benzopyrone) content.

Cinnamon has been used as a spice and traditional herbal medicine for centuries. Available in vitro and animal in
vivo evidence suggest that cinnamon has anti-inflammatory, antimicrobial, antioxidant, antitumor,
cardiovascular, cholesterol-lowering, antidiabetic, and immunomodulatory effects.

Plants have been an obligatory source of medicine and medicine for the treatment of different ailments in
humans from early history to the present day. Many phytochemicals found in plants act as antioxidants and are
used as health preservatives. Cinnamomum zeylanicum, a widely used spice and folk remedy, is an effective
treatment for various diseases due to its antioxidant and protective effects.

Keywords: Cinnamomum Zeylanicum, Cinnamon, Diabetes, Common Use.
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GIRIS
Cinnamomum Zeylanicum- Tar¢in

Tar¢in, yiizyillardir diinya ¢apinda farkli kiiltiirler tarafindan kullanilan yaygin bir baharattir.
Cinnamomum cinsine ait agag¢larin i¢ kabuklarindan elde edilir. Tropikal yaprak dokmeyen
bir bitkidir. Cinnamomum genusuna ait 250°den fazla tiir olmasina ragmen giiniimiizde
iiretimi yapilan ve ticari olarak dnem tasiyan baslica iki tiirii 6ne ¢ikmaktadir; Cinnamomum
zeylanicum ve Cinnamon cassia (Cinnamomum aromaticum/Cin targini olarak da bilinir).
Cinnamon cassia ve Cinnamomum zeylanicum arasindaki 6nemli bir fark, kumarin (1,2-
benzopiron) igerigidir. Cinnamon cassia'daki kumarin seviyeleri ¢ok yiliksek goriinmektedir ve
diizenli olarak daha yiiksek miktarlarda tiiketilirse saglik riskleri olusturmaktadir. Mutfaktaki
kullanimlarina ek olarak, yerel Ayurveda tibbinda Tar¢in, solunum, sindirim ve jinekolojik
rahatsizliklar i¢in bir care olarak kabul edilir. Kabugu, yapraklari, ¢icekleri, meyveleri ve
kokleri dahil targin agacinin hemen hemen her pargasinin bazi tibbi veya mutfak amaclh
kullanimlar1 vardir. Kabuk, yaprak ve kok kabuklarindan elde edilen ugucu yaglar, kimyasal
bilesimde onemli Ol¢iide farklilik gosterir, bu da farmakolojik etkilerinin de degisebilecegini
diistindiiriir. Bitkinin farkli kisimlari, asagidakiler gibi birincil bilesenlerle degisen oranlarda
ayn1 hidrokarbon dizisine sahiptir; sinnamaldehit (kabuk), 6jenol (yaprak) ve kafur (kok).
Boylece tar¢in, her biri farkli endiistriler i¢in degerini belirleyen, farkli 6zelliklere sahip bir
dizi farkl yag sunar. Tar¢inla gézlemlenen cok cesitli tibbi faydalarin nedeni muhtemelen bu
kimyasal gesitliliktir (1).

KiMYASAL BILESIiMi VE FARMAKOLOJIK OZELLIKLERI

Targ¢in, ylizyillardir baharat ve geleneksel bitkisel ila¢ olarak kullanilmistir. Mevcut in vitro
ve hayvan in vivo kanitlar, tar¢ginin antiinflamatuar, antimikrobiyal, antioksidan, antitimor,
kardiyovaskiiler, kolesterol diisiiriici ve immiinomodiilator etkilere sahip oldugunu
gostermektedir. In vitro calismalar, tarcinin insiilin aktivitesini giiglendirmek veya hiicresel
glikoz metabolizmasini uyarmak icin bir insiilin taklidi gorevi gorebilecegini gostermistir.
Ayrica, hayvan c¢aligmalar1 giiclii hipoglisemik 6zellikler gdstermistir. Tip 2 diabetes mellitus
tedavisine yardimet olarak tar¢in kullanimi en umut verici alandir (2-5).

Diyabet giiniimiizde artan 6nemli bir halk sagligi sorunudur. Mevcut glikoz disiiriicii
tedavinin sinirlamalar1 géz oniine alindiginda, anti-diyabetik 6zelliklere sahip dogal ilaclarin
arastirilmas1 ve gelistirilmesine ihtiya¢ oldugu da bilinmektedir. Tarc¢in, karanfil, defne
yapragl ve zerdegal gibi baharatlar in vitro olarak insiilin arttiric1 aktivite gostermektedir.
Cesitli targin tiirleri arasinda, C. zeylanicum ise diyabet igin etkili bir alternatif olarak iyi
bilinir. Sinnamaldehit, C. Zeylonicum'dan ekstrakte edilen aga¢ kabugu yaginin ana
bilesenlerinden biridir (%65-80) ve metformin ile karsilastirildiginda plazma kan glukoz
konsantrasyonunu daha etkili bir sekilde diistirdiigii goriilmektedir. Glikoz tasinmasinda,
insiilin sinyallemesinde yer alan proteinlerin ekspresyonunu arttirir ve dislipidemiyi diizenler

(6).

actamedicaruha.com Sayfa/Page 155



Cinnamomum Zeylanicum - Tar¢in Cicekli K.

Ancak yapilan bir ¢calismada ise Tarcinin, hipoglisemik 6zellikleri nedeniyle tip 2 diabetes
mellitus (DM2) yetiskinlerinde sivi targin ekstraktinin yemek sonrasi glisemi seviyeleri
tizerindeki etkisi aragtirtlmistir. Aragtirmada, rastgele iki gruba ayrilan DM2'li 36 yetiskini
kaydetmisler: kontrol grubu (n=18) sadece oral glukoz tolerans testi (OGTT) yapilan ve
miidahale grubu (n=18) hemen OGTT yapilan ve ardindan sivi targin 6ziitii (6 g/100 mL)
yutturulanlar. Her iki grupta da aglik ve 30, 60, 90 ve 120 dakika sonra kan glukoz diizeyleri
Olclilmiis. Siv1 tar¢in ekstraktinin kimyasal analizi, FRAP ve DPPH yontemleriyle toplam
fenol igerigi belirleme ve antioksidan aktivite degerlendirmesini igermistir. Veriler, siv1 tar¢in
0zii aliminin, egrinin altindaki artimli alanda (p=0.834), maksimum glikoz konsantrasyonunda
(p=0.527) ve glikoz konsantrasyonu varyasyonunda onemli bir fark gostermedigini ortaya
koymustur (p=0.873). Tar¢in 6zii, DPPH (5125,0 umol Trolox/L) ve FRAP (3658,8 pumol
Trolox/L) testleri ile ortaya konan, 1554,9 mg/L gallik asit esdegeri toplam fenol igerigine ve
gliclii bir antioksidan kapasiteye sahip oldugunu belirtmislerdir. Sivi targin Oziitiiniin, bir
OGTT swrasinda diyabetik hastalarda postprandiyal glikoz tepkisini 6nemli o6lgiide
etkilemedigini belirtmislerdir (7).

Bir¢ok arastirmacinin dikkati, ucucu yaglar gibi geleneksel tibbi maddelerin antimikrobiyal
ozelliklerine odaklanmistir. Ugucu yaglar ve ozleri, etkili antibakteriyel ve antifungal
ozellikler gostermistir. Dis hekimligi alaninda, bitki 6zlerine dayali agiz hijyeni iriinleri iyi
bilinmektedir. Dis hekimleri tarafindan en ¢ok kullanilan maddelerden biri, kok kanal
dolgularinda, ¢imentolarda ve digerlerinde aktif bir bilesen olan 6jenoldiir. Dis hekimliginde
aragtirmaya konu olan ucucu yaglarlardan biri de tar¢indir ( Cinnamomum) .spp., Lauraceae
familyas1). Tar¢in ugucu yagi, tarcin Ozleri ve saf bilesikler, oral patojenlere karsi onemli
antimikrobiyal aktiviteler gosterir ve c¢liriikk ve periodontal hastalik 6nleme, endodonti ve
kandidiyazis tedavisinde faydali olabilir (8).

Primer dismenore, pelvikte giinlilk aktiviteyi engelleyen siklik bir kramptir. Tar¢inin
dismenoreyi hafifletme {izerindeki etkisini belirten ¢alismalarda bulunmaktadir. Jahangirifar
ve ark (9) Tar¢inin, birincil dismenore yogunlugunu azaltabilecegini belirtmislerdir (9).

Tar¢inin stres kaynakli rahatsizliklar tizerindeki yararl etkileride bulunmaktadir. Targin,
antioksidan 6zellikler, antiinflamatuar ve ¢ok yonli bir bitkidir. Serbest radikallerin oksidatif
stresle iligkili hastaliklarin patofizyolojisinde 6nemli bir rol oynadigimi gosterilmistir; bu
nedenle tar¢in, serbest radikal siiplirme aktivitesi ile bu zayiflatic1 kosullar1 iyilestirmek icin
umut verici bir terapotik secenegi temsil edebilecegi belirtilmektedir. Bu baglamda targin ve
tiirevlerinin kullanimi1 oksidatif stres kaynakli komplikasyonlar1 azaltmak i¢in faydali bir yol
olabilir. Ancak oksidatif stres sonucu gozlenen klinik durumlarin patofizyolojisini anlamak
icin molekiiler diizeyde bir¢ok caligsmaya ihtiya¢ vardir (10).

Bitkiler, erken tarihten giinlimiize kadar insanlarda farkli rahatsizliklarin tedavisi i¢in zorunlu
bir ilag ve ila¢ kaynagi olmustur. Bitkilerde bulunan bir¢ok fitokimyasal, antioksidan gorevi
goriir ve sagligt koruyucu maddeler olarak kullanilir. Cinnamomum zeylanicum'dan elde
edilen ve yaygin olarak kullanilan bir baharat ve halk ilaci olan tar¢in, antioksidan ve
koruyucu etkisi nedeniyle ¢esitli hastaliklar i¢in etkili bir tedavi yontemidir.
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SONUC

Giiniimiizde, dogada bulunan bitkilerin, stirekli gelisen tip ve kimya sanayine 6nemli Olgiide
fayda sagladig1 bilinmekte, ila¢ sanayi ve halk arasinda oldukga sik kullanilan antifungal etki
gosteren, diyabette etkili ve hipoglisemik etkili olabilecegi, kan sekerinin, trigliseritin ve total
kolesteroliin diismesini saglayabilecegi, kardiovaskiiler hastaliklara bagl risklerin azalmasini
saglayabilecegi, antioksidan, antimikrobiyal, antipiretik, antiiilseratif, antialerjik, antitiimér,
antidiyabetik, vazodilator, antitrombotik, antilipidemik ve antienflamatuar etkileri bulundugu
belirtilmektedir.

Cikar Catismas1 Beyani: Herhangi bir ¢ikar catismasi bulunmamaktadir.

Finansal Destek: Herhangi bir finansal destek bulunmamaktadir.
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Ozet

Giintimiizde birgok sentetik ilacin yan etkileri nedeniyle, insanlar1 yan etkileri daha az veya olmayan dogal
terapotik ajanlara yoneltmeye dikkat ¢ekmistir. Ozellikle insan beslenmesinde énemli rol oynayan ve eski
caglardan beri hastaliklarin tedavisinde kullanilan yenilebilir ve sifali bitkilere biiyiik ilgi gdsterilmistir.
Bunlardan biride ali¢'tir. Bilimsel adi1 Crataegus monogyna Jacq. (Alig) olan alig, Rosaceae familyasinin en
onemli yenilebilir bitki tiirlerinden biridir ve geleneksel tipta da kullanilmaktadir.

C. monogyna'nin flavonoidler, C vitamini, glikozit, antosiyanin, saponin, tanen ve antioksidanlar dahil olmak
iizere ¢ok sayida degerli ikincil metabolite dayali farmasétik, fitokimyasal, fonksiyonel ve terapdtik ozellikleri
bulunmaktadir. Ayrica alig¢'n kalp iizerinde gii¢lendirici etkileri bulunmaktadir.

Bu derleme ¢aligmast, ali¢ bitki tiiriiniin iyi bir dogal antioksidan kaynagi olarak potansiyel degerini ve ali¢ bitki
tiirli veya iriinlerinin tiikketiminin diyette dnemli miktarda antioksidan katki ve yararli etkiler saglayabilecegini
gostermektedir. Ancak bazi noktalarda da olumsuz etkiler gosterebilecegini de gbz oOniinde bulundurmak
gerektigini diisiindiirmektedir.

Anahtar Kelimeler: Ali¢, Crataegus monogyna, Rosaceae, Fitokimya.

Abstract

Today, due to the side effects of many synthetic drugs, attention has been drawn to directing people to natural
therapeutic agents with less or no side effects. Particular attention has been paid to edible and medicinal plants,
which play an important role in human nutrition and have been used in the treatment of diseases since ancient
times. One of them is hawthorn. Its scientific name is Crataegus monogyna Jacq. (Hawthorn) is one of the most
important edible plant species of the Rosaceae family and is also used in traditional medicine.

C. monogyna has pharmaceutical, phytochemical, functional and therapeutic properties based on numerous
valuable secondary metabolites, including flavonoids, vitamin C, glycoside, anthocyanin, saponin, tannins and
antioxidants. In addition, hawthorn has strengthening effects on the heart.

This review study demonstrates the potential value of hawthorn plant species as a good source of natural
antioxidants and that consumption of hawthorn plant species or products can provide significant antioxidant
contribution and beneficial effects in the diet. However, it makes us think that it is necessary to take into account
that it may show negative effects at some points.

Keywords: Hawthorn, Crataegus monogyna, Rosaceae, Phytochemistry.
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GIRIS

Gilinlimiizde birgok sentetik ilacin yan etkileri nedeniyle, insanlar1 yan etkileri daha az veya
olmayan dogal terapétik ajanlara yoneltmeye dikkat ¢ekmistir. Ozellikle insan beslenmesinde
onemli rol oynayan ve eski caglardan beri hastaliklarin tedavisinde kullanilan yenilebilir ve
sifali bitkilere biiylik ilgi gosterilmistir. Bunlardan biride ali¢'tir. Bilimsel adi1 Crataegus
monogyna Jacg. (Ali¢) olan ali¢, Rosaceae familyasinin en dnemli yenilebilir bitki tiirlerinden
biridir ve geleneksel tipta da kullanilmaktadir. Bilimsel calismalardaki artan kanitlar
nedeniyle, bu bitki tiirlinlin farkli biyoaktif dogal bilesiklerin varligindan dolay1 c¢esitli ilging
fizyolojik ve farmakolojik aktivitelere sahip oldugu gosterilmistir. Ek olarak, bilimsel
kanitlar, alig (C. monogyna) toksisitesinin ihmal edilebilir diizeyde oldugunu gostermektedir.
Bu nedenle, C. monogyna'nin farmakolojik aktivitelerinin yani sira botanik ydnleri,
fitokimyasi ve klinik etkileri de ilgi gekmeye baslamistir (1-3).

Sekil 1. Alig¢ Meyvesi (4).

ALIC (Crataegus Monogyna) VE FITOKIMYASAL OZELLIKLERI

Crataegus monogyna Jacq. (alig), Avrupa, Afrika ve Asya'da yetisen ve genellikle 5-10 m
boyunda bir ¢ali veya kiiciik agac olarak bulunan Rosaceae familyasinin endemik bir tiyesidir
(1). Crataegus cinsi, dogas1 geregi cok sayida degisken tiir ve genotipe sahip yabani bir bitki
olarak Tirkiye'de iyi bir dagilima sahiptir (5). Ayrica alig, Anadolu'da kendiliginden yetisen
endemik bir meyve tiiriidiir. Sonbaharin ortasinda olgunlagan kiiciik koyu kirmizi meyvesi,
jole, recel ve surup gibi farkli amaglarla mutfak trtinlerinde de kullanilmaktadir. Bilimsel
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kanitlar, ali¢ meyvesinin hiperosid, epikatesin ve klorojenik asit gibi farkli biyoaktif
bilesiklerin varligindan dolay1 serbest radikal temizleme aktivitelerine ve giiclii antioksidan
ozelliklere sahip oldugunu gostermektedir. Bu bilesiklerin, hepatoprotektif, noroprotektif,
nefroprotektif, kardiyoprotektif ve benzeri dahil olmak {izere bir¢ok farmakolojik etkiye sahip
oldugu bildirilmistir. C. monogyna'in flavonoidler, C vitamini, glikozit, antosiyanin, saponin,
tanen ve antioksidanlar dahil olmak {izere ¢ok sayida degerli ikincil metabolite
dayali farmasotik, fitokimyasal, fonksiyonel ve terapotik ozellikleri bulunmaktadir. Ayrica
ali¢'in kalp tizerinde gii¢lendirici etkileri bulunmaktadir. Baz1 ¢alismalarda hipertansiyon,
hiperkolesterolemi ve benzeri bazi kardiyovaskiiler risk faktorlerini azaltabilecegini
belirtmislerdir. Artan bu bilimsel kanitlara ragmen, bugiine kadar ali¢ bitki tiiriiniin potansiyel
saglik etkilerinin tutarli bir sekilde anlasilmasina yonelik daha ¢ok ¢alismaninda gerektigi
belirtilmektedir (1,3,6,7).

Yapilan c¢alismalarda bitki tiirlinlin kuru ekstraktlarinda bulunan toplam polifenol ve
flavonoid miktarlar1 tahmin edilmeye caligilmistir. Ayrica C. monogyna, geleneksel tipta
kardiyovaskiiler hastaliklar, kanser, diyabet, astim ve nefrit gibi ¢esitli durumlarin tedavisinde
yaygin olarak kullanildig: da belirtilmektedir. Yapilan caligmada C.
monogyna'nin antioksidan aktivitesini 6lgmek i¢in DPPH testi kullanilmis; fitokimyasal
bilesikler, HPLC teknigi ile belirlenmis ve etanol ekstraktinin minimum inhibitor
konsantrasyonu (MIC), brot seyreltme yontemi kullanilarak yapilmis. Etanol 6z, 473.4 mg
GAE g ve flavonoidler 80.9 mg CE g™ ile polifenol agisindan tiiriiniin en zengin 6zii temsil
ettigini  ve  Onemli  antioksidan  potansiyeli  (IC50=22.50 ug/ml)  gosterdigini
belirtmislerdir. Staphylococcus aureus'a karsi antibakteriyel duyarlilik testi ise 0,512 mg/mL
oldugunu belirtmislerdir (8).

——{ Vitamins | Vitamin ¢

Terpenes

Saponins
Fatty acids | oleanolic acid,
Phytosterols p-sitosterol

Flavonoids,

Phenolic acids,

Protoanthocyanidins
Chlorogenic acid

Anthocyanins
(Rutin)

Sekil 2. C. monogyna'nin Ana Fitokimyasal Bilesenleri (6).
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Sekil 3. C. monogyna Meyvelerinde, Bitkilerinde Ve Cigeklerinde Olgiilen Asitlerin Kimyasal Yapisi.
(a) Fenolik Asitler (6).
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(b)

Sekil 4. C. monogyna Meyvelerinde, Bitkilerinde Ve Cigeklerinde Olgiilen Asitlerin Kimyasal Yapisi.
(b) C. monogyna Meyvelerinde, Bitkilerinde Ve Ciceklerinde Flavonoidler Ve Glikosilat Tiirevleri (6).
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Sekil 5. C. monogyna Meyvelerinde, Bitkilerinde Ve Ciceklerinde Olgiilen Asitlerin Kimyasal Yapisi.
(c) Diger Flavonoidler: Epikatesin Ve Prosiyanidin (6).

n.z—\ ' 19
L= -/— ; — ) "
\\
= 2
p-Sitosterol-3-O-f-D-Glucopyranoside Lupeol B-Sitosterol flavonoide

Betulinic acid Oleanolicacid Ursolicacid
(d)

Sekil 6. C. monogyna Meyvelerinde, Bitkilerinde Ve Cigeklerinde Olgiilen Asitlerin Kimyasal Yapisi.
(d) Triterpenoid Bilesikler (6).
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Salehi ve ark. (9) calismalarinda ali¢ (Crataegus spp.) bitkisi ekstresinin, ¢esitli
kardiyovaskiiler hastaliklarin Onlenmesi ve tedavisinde bitkisel alternatif ilag olarak
kullanildigint belirtmislerdir. Son zamanlarda, ali¢ 6zlerinin, kiiltiirlenmis bir neonatal murin
kardiyomiyosit tahlilinde, beta-adrenerjik reseptér blokajindan bagimsiz olarak negatif
kronotropik etkilere neden oldugunu belirtmislerdir. Calismalarinda, ali¢'m muskarinik
reseptorler yoluyla etki ettigi hipotezini test etmek i¢in, ali¢ ekstraktinin kiiltiirde atriyal ve
ventrikiiler kardiyomiyositler tizerindeki etkisi degerlendirmislerdir. Muskarinik reseptorlerin
aktivasyonu igin, ali¢ Oziinlin atriyal hiicrelerde daha biiyiik bir etkiye sahip oldugunu
belirtmislerdir. Atriyal ve/veya ventrikiiler kardiyomiyositlerin daha sonra atropin veya
himbacin varliginda ali¢ ekstresi ile tedavi edildigini belirtmislerdir. Kiiltiirlenmis
kardiyomiyositlerin kasilma hizindaki degisiklikler, her iki muskarinik antagonistin, ali¢
ekstraktinin negatif kronotropik aktivitesini 6nemli Ol¢iide azalttigini ortaya c¢ikardigini
belirtmislerdir. Bir radyoligand antagonisti olarak kintiklidinil benzilat, L-[benzilik-4,4'-(3)H]
([(3)H]-QNB) kullanilarak, kismen saflastirilmis ali¢ 6zii fraksiyonunun muskarinik reseptor
baglanmasin1 inhibe etme etkisi oldugunu belirtmislerdir. Sonu¢ olarak alic 06zii
fraksiyonunun doza bagli olarak [(3)H]-QNB'nin kalp zarlarina baglanmasini inhibe ettigini,
kiiltiirlenmis kardiyomiyositlerin kasilma hizindaki degisikliklerin, her iki muskarinik
antagonistin, ali¢ ekstraktinin negatif kronotropik aktivitesini 6nemli Sl¢iide azalttigini ortaya
cikardigini belirtmislerdir (9).

C. monogyna Jacq (Lindm), C. laevigata (Poir) DC veya toplu olarak ali¢ olarak bilinen ilgili
Crataegus tiirleri, kardiyovaskiiler hastaliklarin tedavisinde kullanilmigtir. Klinik aragtirmalar,
standardize ekstraktlarin, sol ventrikil islev bozuklugunun tedavisi i¢in yardimcit maddeler
olarak umut vaat ettigini bulmustur. Diger denemeler, egzersiz toleransini ve hafif ila orta
dereceli kalp yetmezligi semptomlarii iyilestirme yetenegini tutarli bir sekilde
gostermektedir. On kanitlar, ejeksiyon fraksiyonu ile o&lciildiigii {izere sol ventrikiil
performansini iyilestirdigini gosteriyor. Alig't kalp yetmezligi tedavisinde uygun sekilde
kullanmak i¢in, 6liim oraninin birincil son nokta olarak hizmet ettigi genis, kontrollii, cok
merkezli bir aragtirmaya ihtiyag¢ vardir (10).

1800'lerden beri ali¢ (Crataegus spp.) igeren dogal saglik {irlinleri Kuzey Amerika'da
hipertansiyon, anjina, aritmi ve konjestif kalp yetmezligi gibi kalp problemlerinin tedavisinde
kullanilmaktadir. Geleneksel olarak, Kizilderili kabileleri ali¢ (Crataegus spp.) mide-bagirsak
rahatsizliklarin1 ve kalp problemlerini tedavi etmek icin kullandilar ve meyveyi yiyecek
olarak tiikettiler. Ali¢ ayrica Avrupa ve Cin'de gida ve geleneksel tipta uzun bir kullanim
gegmigine sahiptir. Arastirmalar Crataegus spp. tipik olarak farmakolojik aktiviteye sahip
oldugu gosterilen flavonoidlerin ve antosiyaninlerin tanimlanmasina ve miktarinin
belirlenmesine odaklanir. Crataegus spp.'de bulunan ana flavonoidler. hiperosit, viteksin ve bu
bilesiklerin ek glikosile edilmis tiirevleridir (11).

Ali¢'in kalp ve damar hastaliklar1 iizerine olumlu etkisini gosteren ii¢ bilesik bulunmaktadir.
Bunlar; aminler, triterpenoid saponinler ve flavonoitlerdir. Antioksidan etkisi sayesinde alig,
kalp ve damar sistemini olumlu yonde etkilemektedir. Ayrica Oligometrik proanthocyanadin
(OPC) igerigi sayesinde de kan damarlarinin kolajen entegrasyonunda gelisme saglamaktadir.
OPC igerigi sayesinde damarlarin i¢ duvarinda plak olusumunu o6nler ve plaklari olumlu
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yonde azaltir. Flavanoitler sayesinde ise koroner kalp damarlarin1 genisleterek kan
sirkiilasyonunu hizlandirir. Genislemis damarlar sayesinde kalbe oksijen dagilimini artirir.
Ayrica kolesterol seviyesini de diistirdiigii belirtilmektedir. Bu 6zellikleri sayesinde, kalbi
diizensiz atiglara kars1 korudugu, kalbin kasilma giiciinii artirdig1 ve kan basincini (tansiyon)
dengeledigi belirtilmektedir. Ancak tiim bu olumlu yonlerinin yaninda ali¢'tan kaginilmasi
gereken durumlarda bulunmaktadir. Digitaller gibi kardiyak glikosidaz'in etkinligini, alig
arttirmaktadir. Zencefil, kurtpengesi, panax ginseng, aslankuyrugu vb bitkilerle birlikte
tilkketildiginde olumsuz sonuglar ortaya ¢ikabilir. Bu tiir bitkilerde ayn1 zamanda kardiyak
glikosidaz icermektedir. Benzer etkiler gosteren bu tiir bitkilerle veya benzer etkili ilaclarla
kullanimi, tehlike olusturabilmektedir (12).

SONUC

Bu derleme calismasi, ali¢ bitki tiiriinlin iyi bir dogal antioksidan kaynagi olarak potansiyel
degerini ve ali¢ bitki tiiri veya iirlinlerinin tiiketiminin diyette 6nemli miktarda antioksidan
katki ve yararh etkiler saglayabilecegini gostermektedir. Ancak bazi noktalarda da olumsuz
etkiler gdsterebilecegini de gdz dniinde bulundurmak gerektigini diisiindiirmektedir.

Cikar Catismas1 Beyami: Herhangi bir ¢ikar ¢atismasi bulunmamaktadir.

Finansal Destek: Herhangi bir finansal destek bulunmamaktadir.
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Ozet

Agiz ve dis sagligi genel viicut sagligiyla birlikte yasam kalitesini de onemli Olgiide etkilemektedir. Oral
kavitenin sagliginin devamliliginin saglanmast igin kendine 6zgii florasi vardir. Sistemik ve lokal risk
faktorlerinin etkisiyle; saglikli oral flora ve immiin sistem dengesinin bozulmasiyla agiz i¢i patojen durumlarryla
karsilagabilmektedir. Oral bolgede goriilebilen bu patolojiler arasinda da periodontal hastaliklar yiiksek
prevelansa sahiptir. Oral bolgede mikrobiyal floradaki patojenlerin neden oldugu dental plaklarin
uzaklastirilmasi gereklidir.

Oral bolgede mikrobiyal floradaki patojenlerin neden oldugu dental plaklarin uzaklastirilmasinda Klorheksidin
icerikli gargaralarin kullanimi patojenleri inhibe ettigi caligmalarda gosterilmistir. Klorheksidin igerikli
gargaralarin oral kavitedeki bazi olumsuz etkileri giiniimiizde bitkisel ajanlarin kullanimina alternatif tedavi
yontemi olmustur.

Fitoterapotik ajanlar oral kavitede dental plak olusumunu engellemeye yardimer olarak periodontal dokulardaki
inflamasyonlarin eliminasyonunda klorheksidin igerikli gargaralar kadar aktif bulunmustur. Klorheksidinli
gargara kullaniminda tat bozukluklari, diste renklenmeler ve alerjik reaksiyonlara neden olabilmelerinden dolay:
giiniimiizde bitkisel ajanlarin kullanim popiilaritesini artirarak alternatif tedavi yontemleri haline gelmistir.

Anahtar Kelimeler: Agiz Ve Dis Saghigi, Klorheksidin Gargara Kullanimi, Fitoterapotik Ajanlar.

Abstract

Oral and dental health significantly affects the quality of life as well as general body health. The oral cavity has
its own unique flora to ensure the continuity of its health. With the effect of systemic and local risk factors; With
the deterioration of healthy oral flora and immune system balance, oral pathogens can be encountered. Among
these pathologies that can be seen in the oral region, periodontal diseases have a high prevalence. It is necessary
to remove dental plaque caused by pathogens in the microbial flora in the oral region.

The use of mouthwashes containing chlorhexidine in the removal of dental plaques caused by pathogens in the
microbial flora in the oral region has been shown in studies to inhibit pathogens. Some negative effects of
chlorhexidine-containing mouthwashes in the oral cavity have become an alternative treatment method to the use
of herbal agents today.

Phytotherapeutic agents have been found to be as active as chlorhexidine-containing mouthwashes in eliminating
inflammation in periodontal tissues by helping to prevent dental plague formation in the oral cavity. Since the
use of chlorhexidine mouthwash can cause taste disorders, tooth discoloration and allergic reactions, the use of
herbal agents has become an alternative treatment method by increasing their popularity today.

Keywords: Oral And Dental Health, Chlorhexidine Mouthwash Use, Foetotherapeutic Agents.
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GIRIS
Oral Kavitede Mikrobiyal Aktivite

Periodontal dokular disi ¢evreleyen ve destekleyen dokulardir. Oral kavitedeki mikrobiyal ve
bakteriyel etkilerin sonucunda periodontal hastaliklar meydana gelir. Periodontal hastaliklar,
global prevalansinin yliksek olmasi nedeniyle 6nemli bir halk sagligi sorunu haline gelmis
olup, dis cevre destek dokularinda harabiyete ve dis kayiplarima sebep olabilecedi gibi
cigneme fonksiyonunu ve estetik goriinimde de olumsuz etkiler yaratmaktadir. Bu durum
genel viicut saghigim1 olumsuz yonde etkileyebilecegi gibi yasam kalitesini yliksek oOlgiide
bozar (1). Oral mikrobiyal flora aslinda, bagisiklik sistemi ile simbiyotik bir iligki
icerisindedir ve bu denge ile oral saglhigin siirdiiriilmesini saglar. Periodontal hastaliklar
mikrobiyal aracili inflamatuar bir hastalik olup, oral mikrobiyal floraya eksojen patojenlerin
girmesinden degil, saglikli oral mikrobiyal floranin yapisinda degisikliklere yol acan ve konak
bagisiklik sistemi ile disbiyotik subgingival biyofilm etkilesiminden kaynaklanir (2,3).
Periodontal hastaliklar sonucu alveoler kemikte yikim meydana geldikten sonra
periodonsiyumda meydana gelen hasar1 onarmak oldukga zordur. Dolayisiyla erken teshis ile
periodontal hastaliklarin olasit birgok yikici ve geri donisiimsiiz etkileri onlenebilir (4,5).
Periodontal hastaliklara neden olan mikrobiyal dental plaklar etkin rol almaktadir. Dental
plak; dis tizerinde, 10kositler, makrofajlar mikroorganizmalar, O6li epitelyum hiicreleri,
tikiirik glikoproteinleri ileyiyecek artiklarinin  olusturmus oldugu birikinti olarak
tanimlanmistir. Mine pelikiiliiniin meydana gelmesi ile ilk asama biyofilm tabakasi
olusumudur. Bu olusum salivadaki cesitli glikoproteinlerin mine tabakasi iistiinde olusturdugu
ince bir katmandir. Bu katmanin uzaklastirilmamasina bagli olarak dis ciiriiklerinin olugsamaya
baglamasiyla agiz sagligi bozulmaktadir (6). Dis plaginin igerigine bakildiginda, sement ve
mine gibi ylizeylerinin glikoproteinlerden olusan ince bir pelikiil tabakasi ile kaplanmis
oldugu goriilmiistiir. Bu yap1 mekanik islemlerle uzaklastirilirsa birkag dakika gibi kisa bir
zaman i¢inde tekrar olusmakta ve bakterilerin disin yiizeyinde tutunmasina neden olmaktadir.
Pelikiile ilk tutunan yapilar, notrofiller, kok yapisinda bakteriler, ¢ok sayida olmayan
epitelyum hiicresidir. Birkag¢ saat icerisinde uzaklastirilmamis mikroorganizmalarin meydana
geldigimikro kolonizasyonlar ile plak karmagik bir yapiya doniistiigii gozlenir (7).

Dental Plak Olusumuna Neden Olan Mikroorganizmalar

Bilinen en karyojenik bakteri Streptococcus mutans’tir. Bu bakterinin varligi ¢ogu insanin
oral kavitesinde gozlenmistir. Streptococcus mutans’in dis ylizeyine entegrasyonu ortamda
sakkaroz ve dis ciiriiklerine yol acabilecek diger sekerlerin fermente olmasi ile asitlerin
ortama salinmasina baghdir (8). Nes ve arkadaglarinin yapmis oldugu arastirmalar sonucu
streptokoklarin varlig1 oral flora i¢inde ayni ortamda bulunan bakterilere nazaran daha fazla
bakteriyosin iiretmekte oldugu gozlenmistir. Bu 6zelliklere sahip olan Streptokoklarin oral
kavitede baskin flora olmalarinda ¢ok etkilidir (9). Biyofilm tabakasi olusurken ilk kolonize
olan bakterilerden Streptococcus sanguinis tarafindan iiretilen H,O, antimikrobiyal etkiye
sahiptir ve S.mutans ve diger anaerobik periodontal patojenlerin gelismesini inhibe etmektedir
(10). Porphyromonas gingivalis bakterisi gingival epitelyum hiicrelerine fimbrialar ile
tutunup hiicrelerin icerisine entegre olur. Dis ylizeyine tutunmasina aracilik eden bakteriler
cogunlukla Grampozitif bakterilerdir. Tutunmasina ortam hazirlayan bakteri ya Streptococcus
salivarius ya da Actinomyces viscosus’tur. Periodontal dokularda enfeksiyona neden olan
bakteri P. gingivalis’tir. Dis plagi florasinin incelendigi 13 yasindan biiyliik 160 milyon
goniillii bireylerle yapilan bir arastirmada katilan bireylerin %90°1inda bu bakterinin varlig
tespit edilmistir (11). Olgunlasmis bir dis plaginda baskin bir sekilde bulunan Fusobacterium
nucleatum Gram negatif bir bakteridir. Anaerobik yapiya sahip P. gingivalis'in biyofilm
icerisinde gelisebilmesi i¢in oksijensiz bir ortam saglamaktadir (12). Dental plak olusumu
sirasinda gingiva ve dis dokusuna ilk kolonize olan bakterilerden biri de Actinomyces
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naeslundii’dir. Bu bakteri dis ciiriiklerine ve periodontal hastaliklara neden olmaktadir.
Protein oksidasyonu sirasinda H»O5’yi kullanarak ¢ok sayida bakteriyi bu kuvvetli oksitleyici
ajanin zararlarindan korumaktadir (13). Patojenitesi olmayan fakat iirettigi endotoksin ile
periodontitise sebep olan Veillonella bakterisidir. K vitamini iireticisi olmakla birlikte
S.mutans’1n iirettigi organik asitleri kullanirlar (14).

Antimikrobiyal Agiz Gargaralariin Ozellikleri Ve Etkinligi

Antimikrobiyal kimyasal bir madde bakteri adezyonunu ve kolonizasyonunu inhibe
edebilmeli ve plak metabolizmasini etkiyebilmelidir. Ayrica yumusak dokulara zarar
vermemeli ve diisiikk miktarda yutulacak olursa viicut icin toksisitesi oldukca diisiik olmalidir
(15). Agiz gargaralarinin iceriginde bulunan aktif bilesenlerin konsantrasyonu ve islevi ile
etkinligi dogrudan iligkilidir. Klorheksidin antimikrobiyal etkili bir ajan olup topikal agiz
gargarasi olarak kullanimi gingivitise ve dental plak olusumuna kars1 yiiksek etkinlige sahip
olmasi yapilan ¢alismalarda gosterilmistir (16). Fakat klorheksidin igeren agiz gargaralariin
diste renklenmeye, alerjik reaksiyonlara ve tat alma bozukluklarina neden olabilecegi hatta
anaflaktik reaksiyona bile yol agabilecegi unutulmamalidir (17,18).

Klorheksidin glukonat: Gram negatif ve pozitif bakterilere, viriislere, mayalara kars1 etkilidir.
P.gingivalis ve mutans streptokoklara karsi mantar enfeksiyonlu protez kullanan hastalar,
herpetik agiz lezyonlari, kemoterapi ve radyoterapi goren hastalarin kullaniminda etkilidir
(19,20). Klorheksidini, diger agiz gargaralarindan istiin tutan 6zelligi dayanikliligidir. Oral
kavitede ki yiizeylere tutunma kapasitesi yliksek ve yavag salimimiyla etki siiresi uzundur
(21,22). Yapilan ¢alismalar gostermistir ki; oral kavitede ki post-op cerrahi islemler, gingival
problemlerini azaltmak, aft gibi oral lezyonlarin tedavisi ve ¢iiriikk onleyici etkisi i¢in de agiz
gargaralarinin kullanilmasi 6nerilmektedir. Yayinlanmis olan bir derleme ¢aligmasinda sabit
ortodontik apareylere sahip hastalarda karyojenik plagi azaltmak ve kontrol etmek i¢in agiz
gargarasi kullaniminin etkinlige sahip oldugu vurgulanmistir (23).

Fototerapinin Agiz icinde Antimikrobiyal Etkisi Ve Ozelligi

Bitkisel ajanlar pulpal iltihabin tedavisinde, diseti enfeksiyonunun giderilmesinde, oral
hijyenin saglatilmasinda etkin kullanilmaktadir. Arilarin bitki tomurcuklarindan toplanilarak
elde edilen propolis, yapiskan ve reginemsi yapiya sahip bir maddedir (24). Reginenin biiyiik
bir kismmi olusturan flavanoidler, propolisin aktif kismindan da sorumludur. Bu sayede
antibakteriyel, antiinflamatuar, antikaryojenik, antiviral 6zelliklere sahiptir (25). Dis eti
iltihab1 ve supragingival plagin kontroliinde etkili oldugunu gosteren bitkisel ekstrelerden agiz
gargaralariin da hazirlanmasinda yararlamilmistir. Pistorius ve arkadaglarinin yaptigi
arastirmalarda Eugenia caryophyllus (Myrtaceae), S.officinalis, M. piperita, C. Myrrha,
mentol, M. chamomilla, E. purpurea, Carum carvi (Umbelliferae) iceren bitkisel yapili agiz
gargaralarinin plak indeksinde anlamli 6lgiide bir azalmaya sebep oldugunu bildirmislerdir.
Buna bagli olarak periodontal hastaligi olan hastalarda diseti enfeksiyonunu azaltmak
amaciyla hergiin kullanilabilecegi sonucuna varilmistir (26). Agiz gargaralarindan
Klorheksidin diglukonatin (CHX) supragingival ve subgingival biyofilm tabakasinin
azaltilmasi, periodontal rahatsizliklarin tedavisi, agiz hijyeninin saglanmasi gibi durumlarda
kullanilmaktadir fakat renklenmeye neden olmasi, tat olarak aci olmasi, tat hassasiyeti gibi
olumsuz durumlar alternatif bir materyal arayisina sebep olmustur (27). Kamath ve
arkadaslarinin yaptig1 bir ¢alismada; ¢ay agaci yagi, CHX ve aloe vera’nin ¢iiriik risk yiiksek
olan okul c¢agi cocuklarinda antimikrobiyal etki oranlarini karsilagtirmiglardir. Yapilan
arastirmalar sonucu cay agaci yagi ve aloe vera bitkisi; CHX’in etkisi kadar dis eti iltihab1 ve
plak kontroliinde oldukc¢a etkili bulunmustur (28). 2012°de  yapilan bir arastirmada
propolisinrekiirrentaftoz iilser olusumu ve miktart {zerine etkisinin nasil oldugu
degerlendirmistir. Bu degerlendirme sonucunda aftdz iilser olusumunda azalmanin oldugu
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gozlemlenmistir. Propolisbitkisi, yapiskan koruyucu tabaka olusturarak yara yiizeyinde iilser
tahribatin1 Onleyen, antienflamatuar ve anestezik etkiler saglayabilmektedir. Propolisin ayni
zamanda immiin sistemi indiikledigi ve lezyonlarin niiksetmesini de biiylik oranda azalttig
gbzlenmektedir (29).

Carum carvi (Kimyon bitkisi): % 3-7 oraninda volatile yag asitleri, %50-60 oraninda
carvone, %40 oraninda limonene icermektedir. Nane ile birlikte hazirlanan karisimdan elde
edilen infiizyonu bagirsak sorunlart acisindan iyi geldigi belirtilmistir. Sahip oldugu
antimikrobiyal, antihistaminik ve antiseptik 6zelliklerinden dolayi, dis etin enflamasyonunda
yapilan tedavilere yardimei olarak kullanilabilecegi belirtilmektedir (30).

Malva Sylvestris (Ebegiimeci bitkisi): Kontrollii randomize ¢alismalar da malva sylvestris
esanst ile hazirlanmis agiz gargaralarinin  klorheksidin igeren gargaralar ile yapilan
calkalamalara gore anlamli benzerligi ortaya koyulmustur (31). Ebegiimeci bitkisinin taze
yapraklarindan elde edilen lapa, gingival hastaliklarin tedavisinde kullanilmaktadir (30).

Sambucus Nigra (Kara Miirver bitkisi): Kara miirver agacina ait yenilebilen, yiiksek oranda
potasyum ve C vitamini i¢eren kiiciik meyveler yardimer tibbi bitki olarak kullaniimaktadir.
Viicut 1sisini1 artirarak viicudun terlemesine imkan saglayarak atesi diisiir ve viicut direncini
artirmak gibi o6zelliklere sahiptir (30,32). 2006’da Harokopakis ve ark. tarafindan yapilmig
aragtirma sonuclarma gore P.Gingivalis, A.Actinomycetemcomitans patojenleri tarafindan
salinan bilesenlere cevap olarak kara miirver bitkisinin viicutta makrofaj salinimini
hizlandirarak bu patojenlere ait proenflamatuar aktiviteyi anlamli oranda azaltilmasini
saglamislardir. Bu calismada bitkinin sahip oldugu mekanizma, integrini bastirarak nétrofil
aktivasyonu, DNA’larin yapisinda bulunan NF-kappa B bilesenin aktivasyonunun
inhibisyonu ve sitokin salimimini arttirict yonde etkiledigi agiklamustir (33). Gingival
dokularin yaralanmalar1 ile gecirilen oral cerrahi islemlerden sonra kara miirver bitkisi ile
gargara yapilmasi daha hizli doku iyilesmesini saglamaktadir (30).

Circuma Longa (Zerdecal bitkisi): Turuncu renk ve dikdortgen yumrulara sahip ¢ok yillik
bir bitki olan zerdegalin toz haline getirilmis formu; antienflamatuar, antioksidan ve
antimutajenik etkiler gostermektedir. Bu tozun su ile karigtirllmasiyla yapilmis gargara anlik
rahatlatici etki gostermektedir (34).

Zingiber Officinale (Zencefil bitkisi): Oral antiseptik olarak kullanilmakta ve halitozisi
onlemektedir (30). 2013’de Meakawa ve Oliveira tarafindan yapilan diger bir arastirmada ise
propolis, zencefil ve klorheksidin kombinasyonlar1 kanal i¢i medikament olarak kullanilmis
ve mikroorganizmalarin varligini bitylik oranda azalttig1 gdzlenmistir (35).

Thymus Vulgaris (Kekik bitkisi): 2012°de Al-Timimi ve ark.'min yaptig1 arastirmalar
sonucu, bu bitkinin 6ziitlinden hazirlanmis gargaranin kullanimi, Streptokok tiirlerini anlamli
diizeyde azaltip, tiikiiriik sekresyonunu arttirict yonde etki gosterdigi gbzlenmistir. Goniilli
bireylere klorheksidin ve thymus vulgaris bitki 6ziitiinden elde edilen soliisyonlar kombine
edilerek gargara seklinde kullandirilmistir. Elde edilen sonug¢ ise agiz i¢i pH degerini
yiikselten etki gosterdigi saptanmistir (36). Bu bitkinin inflizyon kullanimi, antienflamatuar
etkiyi arttirarak dis agrisinin azalmasinda oldukga etkili oldugu gostermistir (37).

SONUC

Periodontal doku hastaliklari, dis clirtigi yas ve cinsiyet farketmeksizin insanlari
etkilemektedir. Dental plak olusumu sirasinda Actinomyces naeslundii bakterisi dis ve dis
etine ilk kolonize olan bakterilerden biridir bundan dolay1 periodontal hastaliklara ve dis
clirimelerine neden oldugu goriilmiistiir. Dental plak olusumunu takiben olusan ¢iiriik
olusumunu engellemek i¢in klorheksidin diglukonat kullanimi bakteri adezyonunu inhibe
etmekte, antimikrobiyal etkileri gozlenmektedir. Diste renklenme, tat bozuklugu gibi negatif
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etkilere sahip olan klorheksidin igerikli gargaralar yerini bitkisel igerikli ajanlarin kullanimini
alternatif kilmistir. Alternatif tedavi yontemi olarak bitkilerin, antifungal, antienflamatuar,
antimikrobiyal ve analjezik gibi 6nemli etki mekanizmalar1 bulundugu gézlenmistir. Bundan
dolay1r hastalar tarafindan alternatif tedavi yontemi olarak siklikla basvurulmakta ve
giiniimiizde popiilaritesi artmaktadir. Bitkisel ajanlarin basarisi ve giivenirliligi igin
arastirmalarin arttirilmasi ve gelistirmesi gercegi ortaya ¢ikmaktadir.

Cikar Catismas1 Beyani: Herhangi bir ¢ikar ¢atismasi bulunmamaktadir.
Finansal Destek: Herhangi bir finansal destek bulunmamaktadir.
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Ozet

Hayvansal ve hayvansal yan iirlinlerin beslenmeden ¢ikarildigi vegan diyetler son yillarda popiiler hale gelmistir.
Ancak bu diyet tiiriiniin degerlendirilmesi bilimsel literatiirde yeterince ele alinmamustir. Diger tiim diyet
tiirlerine kryasla makrobesinler agisindan protein alimi daha diisiik olan vegan beslenmede ayrica Vitamin B2,
Vitamin B3, Vitamin B12, Vitamin D, iyot, ¢inko, kalsiyum, potasyum, selenyum gibi mikrobesinlerin alimi da
diisiiktiir. Ayrica veganlarin ¢ogunda kalsiyum alimi tavsiye edilenin seviyenin altindadir. Diger diyetlere gore
yag alimi agisindan 6nemli bir fark olmayan vegan diyetler A, B1, B6, C, E vitaminleri, demir, fosfor,
magnezyum, bakir ve folat eksiklikleri gibi saglik bozukluklari agisindan direkt sorumlu degildir. Vegan
diyetlerin en 6nemli olumlu 6zelliginden birisi diisiik glisemik yiike sahip olmasidir. Vegan diyetle beslenen
bireyler potansiyel diyet eksiklikleri riskinin farkinda olmalidir. Bu derleme yasli popiilasyonlarda makro ve
mikro besin alimlar1 agisindan vegan diyetinin alim, yeterliligi ve bu tiir bir diyetin insan saglig1 i¢in gerekli tiim
besinleri saglamada kabul edilebilir diizeyde olup olmadigini degerlendirmeyi amaglamaktadir.

Anahtar Kelimeler: Yasli Beslenmesi, Vegan Beslenme, Bitki Bazli Gida, Veganizm.

Abstract

Vegan diets, in which animal and animal by-products are removed from the diet, have become popular in recent
years. However, the evaluation of this diet type has not been adequately addressed in the scientific literature. The
vegan diet, which has a lower protein intake in terms of macronutrients compared to all other diet types, also has
a low intake of micronutrients such as Vitamin B2, Vitamin B3, Vitamin B12, Vitamin D, iodine, zinc, calcium,
potassium, selenium. In addition, calcium intake for most vegans is below the recommended level. Vegan diets,
which do not have a significant difference in fat intake compared to other diets, are not directly responsible for
health disorders such as vitamin A, B1, B6, C, E, iron, phosphorus, magnesium, copper and folate deficiencies.
One of the most important positive features of vegan diets is that they have a low glycemic load. Individuals on a
vegan diet should be aware of the potential risk of dietary deficiencies. This review aims to evaluate the intake
and adequacy of a vegan diet in terms of macro and micronutrient intakes in elderly populations and whether
such a diet is at an acceptable level in providing all the nutrients necessary for human health.
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Yashlarda Vegan Beslenme Giil Dikme T.

GIRIS

Neredeyse diinyanin tim iilkelerinde ulusal gida temelli diyet kilavuzlar diger gida
gruplarinin yani sira et ve siit iiriinlerini de icermektedir. Giiniimiizde bitki bazli gidalarin
tilketimini artirarak hayvansal gidalarin tiiketimini azaltmay1 6neren birgok beslenme kilavuzu
bulunmaktadir. Bitki bazli beslenmeye yonelik bu gecis, Oncelikle cevresel faktorler
tarafindan yonlendirilmektedir. Avrupa Birligi biitiin diinya ¢apinda siirdiiriilebilir beslenme
yonergeleri ¢agrisi yaparak bu konuya yonelim saglamaktadir (1).

Bitki bazli diyetler hayvansal ve bitkisel bazli gidalarin diyet i¢indeki goreceli katkisina gore
siiflandirilabilmektedir. En kat1 bitki bazli diyet olarak kabul edilen vegan diyeti hayvansal
kaynakli tiim gidalar1 dislamaktadir. Ozellikle yiiksek gelirli iilkelerde toplam niifusun
giderek artan bir oranmni olusturan veganligin bati diinyasinda popiilaritesi giderek
artmaktadir. Avrupa'da veganlarin yayginlig: ilkeler arasinda degismekte olup %! ila %10
arasinda oldugu tahmin edilmektedir (2). Vegan diyeti temel olarak dini ve etik inanglar,
cevresel kaygilar, kiiltiirel ve sosyal degerler ve potansiyel saglik yararlar ile iligkilidir (3).

Vegan diyetlerinin ¢esitliligi, dengeli olup olmadigi ve gerekli tiim besinleri yeterince
saglayp saglamadigi konusunda yeterli bilgi yoktur. EAT-Lancet Komisyonu tarafindan
yakin tarihli bir raporda sadece sebzelere, meyvelere, baklagillere, yemiglere ve tam tahillara
dayal1 beslenme modellerinin faydali olabilecegi belirtilse de kat1 bir vegan diyeti takip etme
hakkinda bilgi halen ¢ok eksiktir (1). Veganlarin ¢ogu genellikle daha diisiik bir enerji
alimiyla iliskilendirilen diisiik viicut agirlig ile karakterize edilir. Bu durum veganlarin daha
diisiik besin alimina yatkin olmasi ve daha az gida tiikketimiyle iliskili oldugu anlamina
gelmektedir.

Hastaliklara Kars1 Vegan Beslenme

Yapilan bir¢ok calismada vegan diyetinde giinliik taze meyve, sebze, tahil taneleri, kabuklu
yemisler, baklagiller ve tohumlarin yiiksek tiikketimi nedeniyle insan saglig tizerindeki yararli
etkileri gosterilmistir (2). Vegan diyetinde uygun meyve ve sebzelerin tiikketimi sayesinde
onemli besin ve biyoaktif bilesikler diyetle alinabilmektedir. Bu tiir besin ve bilesikler bircok
hastaliga da i1yi gelmektedir. Buna gore vegan diyetleri, kardiyovaskiiler risk faktorlerini
iyilestirmek gibi potansiyel saglik yararlari ile iliskilendirilmistir (4). Bu tiir saghk
yararlarinin digerlerinin yam sira kolon kanseri, tip 2 diabet, obezite, alkole bagl olmayan
yagl karaciger hastaligi agisindan vegan diyetinin 6nemli oldugu ileri siiriilmistiir (5). Bu
durum bir¢ok hastaligin tedavisi agisindan {imit vericidir.

Vegan diyet alan bireylerde karbonhidrat ve lif tiiketimi artabilmektedir. Agirlikli olarak
meyve ve sebzelerden yiiksek lif alimi1 (>30 g/giin) vegan diyetlerinde yaygindir (6). Bu tiir
yiiksek lifli diyetler glisemik kontrolde 6nemli bir rol oynayabilir ve insiilin direncine ve tip 2
diabete kars1 koruyucu bir role sahip olabilir (7).

Ote yandan vegan diyetinden kaynaklanan besin eksikliklerinden olusan hastaliklarin olup
olmayacagi hakkinda daha az sey bilinmektedir. Yapilan ¢aligmalar bu tiir bir diyet uygulayan
deneklerin makro ve mikro besinlerde eksiklik gdsterme olasiliginin daha yiiksek oldugunu ve
vegan diyetinin demir, ¢inko, iyot, selenyum, kalsiyum, vitamin D ve vitamin B2 yoniinden
yeterli olmadigi konusunda tartigmalar bulunmaktadir (5).

Yashlarda Kas Kaybina Kars1 Vegan Beslenme

Yaglilarda kas kiitlesi ve giicii kayb1 giiniimiizde giincel bir halk saglig1 sorunudur. Yasa bagh
kas kiitlesi ve kuvveti kayb1 yaklasik olarak yasamin besinci dekatinda belirginlesir ve
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sarkopeniye neden olabilir. Sarkopeni, diisiik kas kiitlesi veya kalitesi ile birlikte diisiik kas
kuvveti ile karakterize bir kas bozuklugudur. Toplumdaki yash bireylerde sarkopeni
prevalanst kullanilan tanima bagli olarak %9,9 ile %40,4 arasinda degismektedir (8).
Sarkopeni; kirilganlik, diisme, hastaneye yatis, iyilesme bozuklugu ve 6liim riskini artirir. Bu
nedenle bitki temelli beslenme kilavuzlarina yonelik beslenme goz oniine alindiginda, vegan
diyetinin ileri yaslarda kas kiitlesi ve giicii tizerindeki potansiyel etkisinin gii¢lii oldugunu
belirtmek gerekir. Ancak vegan beslenmenin iskelet kasi kiitlesi ve giicli lizerindeki etkileri
heniiz tam olarak bilinmemektedir.

Yashlarda Protein Almimin Onemi

Ilerleyen yasla birlikte kas kiitlesi ve giiciindeki azalma oranini azaltmak igin yeterli miktarda
yiiksek kaliteli diyet proteini alimi ile birlikte bol miktarda fiziksel aktivite etkili bir
stratejidir. Izole edilmis bitki bazli protein kaynaklarmin tek basina tiiketilmesinden ziyade
biitlinsel olarak tliketilmesi daha dogrudur. Tam veya biitiinsel diyet olarak adlandirilan bu
yaklagim, beslenme matrisleri i¢indeki tiim gida bileseni etkilesimlerini dikkate aldigi i¢in son
yillarda daha fazla 6nem kazanmistir. Diyet miidahalelerinin etkileriyle ilgili bir caligmada tek
gida kaynaklarindan ziyade 6giinlere ve diyetlere odaklanan yaklagimin énemi vurgulanmistir
(9). Ciinkii gida bilesenleri tek basina degil de bir 6giliniin pargasi olarak tiiketildiginde farkli
etkilesimlere girmektedir.

Diyetle alinan proteinler yasam boyunca kas kiitlesinin ve giiciiniin korunmasi i¢in hayati
Oonem tastyan esansiyel amino asitler (EAA) acisindan vazgecilmez besinleri igerir. Diyet
proteininin tiiketimi, kas protein sentezini (MPS) uyaran ve ¢esitli yollarla kas proteini
parcalanmasin1  engelleyen hiperaminoasidemiyi indiikler. Kas protein sentezi ile
parcalanmasi (kas proteini dongiisii) arasindaki denge kasin bakimini, kaybini veya
biliylimesini belirler. Kas protein sentezi par¢alanmay1 astiginda, bu durum kas proteinlerinin
birikmesine ve sonunda kas biiyiimesine yol acar (10). Bir protein kaynaginin kas protein
dengesine katilabilmesi sindirimine ve absorpsiyonuna, splanknik amino asit alimina, plazma
amino asit mevcudiyetine, amino asitlerin taginmasina, amino asitlerin kas tarafindan alimina
ve Kas i¢i sinyalizasyonuna baglidir (11). Ayrica, bir protein kaynaginin esansiyel aminoasit
icerigl, kas protein sentezinin yemek sonrasit uyarilmasi i¢in ¢ok Onemlidir. Bir protein
kaynaginda bir esansiyel aminoasit eksik oldugunda, diger tiim amino asitler kas protein
sentezi i¢in kullanilmak yerine oksitlenme yolagina girer (12). Kas protein sentezini dogrudan
uyarma ve protein par¢alanmasini onleme potansiyeline sahip olan esansiyel aminoasitler
beslenme sinyalleri olarak islev gdrebilmektedir. Ornegin esansiyel aminoasit olan 18sinin,
rapamisin kompleksi 1 (mTORCI1) yolunun memeli hedefini aktive ederek ve ardindan
mRNA translasyonunu aktive ederek Kas protein sentezini uyarma yetenegine sahip oldugu
gosterilmistir (13).

Yashlarin kas kiitlesini ve fiziksel islevi korumak ve saglikli yaslanmay1 desteklemek i¢in
yeterli miktarda ytiksek kaliteli protein tiiketmeleri Onerilir. Diyet proteini i¢in RDA, 18 yas
ve lizerindeki tiim yetigkinler i¢in giinde 0,8 g/kg viicut agirhgidir (g/(kged)) (14).

Daha yagh bireylerde, yasa bagl anabolik direng olarak bilinen protein tiiketimine kars1 daha
diisitk hassasiyet gosterdigi gozlemlenmistir. Bu nedenle, yasli bireylerde kas protein
sentezini yeterince uyarmak i¢in daha yiiksek dozda protein alimina ihtiya¢ duyabilmektedir
(18). Uzmanlar tarafindan 65 yas ve iizeri bireylerde kas kiitlesinin korunmasi i¢in giinliik 0,8
g/(kged) protein aliminin ¢ok diisiik oldugunu vurgulamaktadir. Bu yiizden bu gruptaki yash
bireyler icin tiiketilen proteinin zamanlamasina ve kalitesine 6zel 6nem verilerek yaklasik 1,0-
1,2 g/(kged)’ye ¢ikarilmasini dnermistir (15).
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Vegan Diyetinde Protein Kalitesi

Bir protein kaynagiin kalitesi bireyin metabolik taleplerini karsilama ve viicut protein
kiitlesinin biiylimesini ve korunmasini destekleme yetenegi ile ilgilidir. Bir protein kaynaginin
kalitesi esansiyel aminoasitler igerigi, proteinin sindirilebilirligi ve ardindan proteinden
tiiretilen amino asitlerin biyoyararlanimi ile belirlenir. Bir amino asidin biyoyararlanimi
tilkketilen amino asidin tamamen sindirilen ve emilen oranidir (16). Tiim bu faktorler birlikte
proteinin islevselligine yani protein i¢indeki amino asitlerin emilimine, yeni proteinlerin
sentezlenmesine, regiilasyondaki rollerine, nérotransmisyon veya sivi dengesine hizmet etme
yeteneklerine katkida bulunur.

Protein kalitesini degerlendirmek igin Onerilen yontem amino asit skorlamasidir. Yakin
zamana kadar protein kaynaginin kalitesini ifade etmek i¢in kullanilan araglardan birisi de
Protein Sindirilebilirligi Diizeltilmis Amino Asit Skorudur (PDCAAS). PDCAAS fekal ham
protein sindirilebilirliginin tek bir degerine dayali olarak hesaplanmistir. Bu hesaplama
yontemindeki tek faktor biiylik bir eksiklik olarak kabul edildigi i¢in bunun yerine yeni bir
amino asit puanlama yontemi olan Sindirilebilir Vazgec¢ilmez Amino Asit Puani (DIAAS)
daha ¢ok kullanilmaktadir. DIAAS bir protein kaynaginin kalitesini degerlendirmek i¢in tek
bir fekal ham protein sindirilebilirlik degeri yerine her bir EAA i¢in gercek ileal amino asit
sindirilebilirligini kullandig1 icin PDCAAS'tan farklidir. DIAAS esansiyel aminoasitler
biyoyararlanimin1 daha dogru bir sekilde yansitir (17). DIAAS protein kalitesini
degerlendirmek i¢in su anda mevcut olan en iyi yontem olarak kabul edilse de vegan diyetinin
protein kalitesini degerlendirirken goz Oniinde bulundurulmasi gereken bazi sinirlamalara
sahiptir (21). Bu sinirlamalardan birisi belirli bir derecede isleme tabi tutulmus diyet protein
kaynaklar1 s6z konusu oldugunda, esansiyel aminoasitlerin gercek sindirilebilirliginin
biyoyararlanimi her zaman dogru bir sekilde yansitmamasidir. Bu durum esas olarak lizin,
metiyonin, sistein, treonin ve triptofan amino asitleri i¢in sorundur (18).

Hayvan Bazh Gidalarin Yerine Izole Bitki Bazh Gidalarin Kombine Olarak Tiiketilmesi

Protein kalitesi ve amino asit i¢erigi hayvan ve bitki bazli gidalar ve proteinler arasinda biiyiik
farkliliklar gosterir. Cogu hayvansal gida ve proteinin amino asit profili zengin olarak kabul
edilmektedir. Ote yandan bitki bazli gidalar ve proteinler siklikla bir veya daha fazla esansiyel
aminoasit igerigi ile smirlt olup amino asit profilleri agisindan yiiksek heterojenlik gosterir.
Bu sebeple hayvan bazli gidalara kiyasla izole bitki bazli gidalar daha diisiik protein kalitesi
sergiler. Gorissen ve ark. tarafindan yapilan arastirmada hayvan bazli protein izolatlarina gore
bitki bazli protein izolatlarinin ortalama olarak %11 daha diislik esansiyel aminoasit igerdigi
belirlenmistir. Bitki bazli gidalar ve proteinler metiyonin ve lizin igerikleri acisindan 6zellikle
yiiksek heterojenlik gosterir. Ornegin metiyonin bakimindan yiiksek olan bitki bazli gidalar
siklikla lizin bakimindan diisiik olup bazen de bunun tersi de olabilmektedir (19).

Izole hayvan ve bitki bazli protein arasindaki amino asit sindirilebilirligi farki yakin zamanda
yapilan bir calismada gosterilmistir. Yapilan calismada Pinckaers ve meslektaslar1 ayni
miktarda bugday proteini hidrolizati ile karsilastirildiginda siit proteini konsantresinin
sindiriminden sonra plazmada esansiyel aminoasit, 106sin, lizin ve metiyonin
konsantrasyonlarinda daha biiyiik artiglar gézlemlemislerdir (20).

Bitki bazli gidalarin amino asit profillerindeki heterojenliklerinden dolay1 daha yiiksek
DIAAS degerleri elde etmek icin 2 veya daha fazla bitki kaynaginin kombinasyonlarinin
yapilmasi gerekir (21). Farkli bitki bazli gidalar uygun sekilde birlestirildiginde yaslilarin
metabolik amino asit ihtiyaglar1 daha iyi karsilayacaktir. Hatta bu sayede yaslilar daha kiigiik
porsiyonlarla daha fazla aminoasit almis olacaktir. Bu durum aym1 zamanda iyilestirilmis bir
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beslenme etkinligine sahip bir yemege yol acacaktir. Ozellikle patates ve soya gibi yiiksek
protein kalitesine sahip bitki bazli gidalar diisiik protein kalitesine sahip diger bitki bazli
gidalar1 tamamlama potansiyeline sahiptir. Ornegin bezelye, bugday ve patatesin DIAAS
degerleri sirastyla 83, 56 ve 125'tir. Bu bitki besinlerinden olusan gida karisiminin DIAAS
degeri ise 100'diir (21). Bundan dolay1 daha yiiksek bir protein kalitesi elde etmek igin
besinlerin tek basina tiiketilmesi yerine farkli bitki kaynaklarini bir 6giinde birlestirmek daha
faydalidir. Ancak uygulanan bu strateji bir 6gilinlin ger¢ek DIAAS degerinde yalnizca kaba bir
tahminini saglar.

Diyetlerde Biyoyararlimm Etkileyen Onemli Unsurlar

Bir yemegin islenmesi veya hazirlanmasi amino asit biyoyararlanimin etkilediginden dolay1
direkt olarak ham bir bitkideki aminoasit degeriyle pisirilen bir bitkideki faydalanilan
aminoasit degerleri birbirinden farklidir. Bunun disinda gidalarda zengin besinlerin
mevcudiyetini engelleyen farkli bilesenlerden birisi de beslenme karsiti faktorler (ANF)’dir.
Gida iiriiniinde dogal olarak bulunan ve gida isleme sirasinda olusan Maillard bilesikleri,
oksitlenmis kiikiirt amino asit, d-amino asitler ve tripsin inhibitdrleri gibi bilesenlerin genetik
modifikasyonu sirasinda olusan ANF'ler gidalarda amino asit biyoyararlanimin
sinirlamaktadir (22). Bu durum yasli beslenmesinde ¢ok énemlidir. Ayrica yaslilarin protein
tiikketimine ne 6l¢iide tepki verdiginin biiyiik 6l¢iide fiziksel aktivite seviyelerine ve tiiketilen
protein miktarina bagli oldugu unutulmamalidir.

Vegan Yemeklerin Anabolik Ozelliklerini Artirmak

Beslenmede protein ile esansiyel aminoasit alimini artirmak i¢in bir strateji olarak dgiinlerde
sunulan porsiyonlarin artirilmasi onerilmistir. Buna paralel olarak Gorissen ve ark. saglikli
yaslilarda 35 g bugday proteini hidrolizat almanin kas protein sentezini artirmadigi, oysa 60 g
bugday proteini hidrolizat almanin kas protein sentezini Onemli Ol¢iide artirdiginm
raporlamistir (23). Benzer sekilde Yang ve ark. 40 g soya proteini izolat: tiikketiminden sonra
kas protein sentezinin arttigin1 ancak 20 g gibi daha diisiik bir doz tiiketildiginde anlamli bir
artis gostermedigini gostermistir (24). Buna uygun olarak Hollanda Saglik Bakanlig1 vegan
diyetinde 18 yasindan blyiik tiim bireyler i¢cin 1,3 kat daha yiliksek protein alimini
onermektedir (25). Clinkii bitki bazli gidalarda proteinin daha diisiik sindirilebilir 6zelliktedir.
Bu sebeple yash yetiskinler i¢in vegan beslenmede Onerilen artirilmis diyet proteini 1,3-1,5
g/(kg/giin) seviyesinde olmalidir. Ancak yukaridaki tavsiyeler géz oniine alindiginda vegan
yemeklerin potansiyel tokluk etkisi goz ardi edilmemelidir. Kristensen ve ark. et ile
karsilastirildiginda ytiksek proteinli baklagil bazli bir 6gilinlin daha yiiksek tokluk oranlarina
ve daha az enerji alimmna yol agtigini belirtmistir (26). Ancak vegan yemeklerin anabolik
ozelliklerini iyilestirmek i¢in porsiyon boyutlarni artirmak, yashlar i¢in her zaman uygun bir
strateji degildir. Bundan dolay1 yaslhilarda bu yoniiyle ilgili ek arastirmalarin yapilmasi bu
poplilasyonda vegan yemeklerin ve diyetlerin tokluk etkileri hakkinda temel bilgiler
saglayacaktir. Bu durum vegan diyetlerin yaslilar i¢in yeterli miktarda esansiyel aminoasit
saglayip saglayamayacagina dair degerli bilgiler verecektir. Yasl beslenmesinde porsiyon
boyutlarinda degisiklik yapilirken bir beslenme uzmani veya diyetisyenin yardimiyla stratejik
menil planlamasi yapilmali, ayrica gida matrisinin protein islevselligi iizerindeki bilinmeyen
sonuclart da goz oniinde bulundurulmalidir.

Vegan Beslenmede Mikrobesin ve Vitamin Alimi

Yapilan c¢aligmalarda veganlarda vitamin alimi ve plazma konsantrasyonlar1 arasinda
farkliliklar bulunmaktadir. Veganlarda diisiik A vitamini ve yiiksek E vitamini alimina
ragmen bu bireylerin serum konsantrasyonlarmin saglikli insanlarla ayni aralikta oldugu
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bildirilmektedir (27). Vegan diyetin ardindan bireylerin serumunda C vitamini
konsantrasyonlarinin artig1 ve bu durumun potansiyel olarak kronik hastaliklarin 6nlenmesine
katk1 sagladagi tespit edilmistir (28). Et, kiimes hayvanlar1 ve yumurtada yiiksek seviyede
bulunan B12 vitamini vegan diyetlerinde ¢ok az bulunmaktadir. Yapilan ¢alismalar vegan
bireylerde B12 aliminin anlamli derecede diisiik oldugunu ve siklikla serum eksikliklerinin
g6zlendigini gostermektedir (29). Bu durum vegan beslenenlerde 6nemli bir sorundur. Vegan
diyetlerinde 6zellikle balik yenilmemesi nedeniyle D vitamini alim1 da sinirlidir. Ancak yine

de veganlarin serum konsantrasyonlarindaki vitamin D diizeyi saglikli insanlarinkine yakindir
(30).

Diger farkli diyetleri yapan bireylerle karsilastirildiginda veganlar arasinda demir aliminin
daha yiiksek oldugu tespit edilmistir (2). Diisiikk ferritin diizeyine ragmen demir eksikligi
riskinin vegan veya diger beslenme modelleri uygulayan insanlarda farkli olmadigi rapor
edilmistir (31). Veganlarda kalsiyum alimi yalnizca siit tirtinlerinin diglanmasi nedeniyle degil
ayn1 zamanda bitki bazli gidalardaki kalsiyumun biyoyararlanimin azalmasi nedeniyle de
eksiktir (32). Bununla birlikte bazi tofu gibi gida iriinlerine eklenen kalsiyum siitle ayni
diizeyde biyoyararlanim gostermektedir (33).

Et, siit irtinleri ve yumurta gibi besinler ¢inko agisindan zengindir. Cinko agisindan zengin
baz1 bitkisel besinlerde (kabuklu yemisler, tohumlar ve tam tahillar) bulunmaktadir. Ancak
bagirsakta emilimi azaltan fitatin varligi nedeniyle bu bitkisel besinlerdeki ¢inko
biyoyararlanim agisindan yetersiz kalabilmektedir (34). Bundan dolay1 vegan beslenmede
¢inko alim1 diisiik olabilmektedir.

Vegan Beslenmede Alinan Protein Miktar:

Bati1 toplumlarinda yasayan yaglilarda ana diyet proteini kaynagini hayvan bazli gidalar
olusturmaktadir. Hayvansal bazli diyet protein alimina katkida bulunan ana triinler ise et ve
st uriinleridir (35). Yashlarin mevcut diyetinde diyet protein alimina hayvan bazli gida
driinleri yiiksek bir katki sagladigindan omnivor porsiyonlarin ayni biiytikliikteki vegan
porsiyonlarla degistirilmesi gida miktarin1 ve sindirilen protein kaynagini azaltabilmektedir.
Bitki bazli gidalarin daha diisiik protein yogunlugundan dolay1 vegan alternatifleri giinliik
diyet protein alimmi azaltabilir. Dolayisiyla yashlarda vegan diyeti yetersiz protein alimi
riskini artirabilmektedir. Ayrica bitki bazli gidalarin gogunun diisiik protein kalitesi de dikkate
alindiginda bu problem biraz daha O6nemli olmaktadir. Bundan dolayr yaghilarda diyet
proteininin yeterli alinmasi i¢in vegan porsiyonlarin artirilmast gerekir (35). Bu nedenle
yaglilarda hayvansal gidalarin alimini ortadan kaldirmay:1 hedeflerken, bu gidalarin yerine
yeterli miktarda ve ¢ok ¢esitli bitki bazli gidalarin konulmasi gerekir.

Vegan diyeti ile beslenen yaslilarda gida tiiketimine iliskin veriler eksiktir. Bu durum yash
bireylerin vegan diyete ge¢cmesi durumunda hayvansal gidalarin yerine hangi bitki bazli
gidalarin almasi gerektigi konusunda belirsizlik olusturmaktadir. Heniiz bildigimiz kadariyla,
yash popiilasyonu temsil eden ve uygulanabilir bir protein igerigine sahip bir vegan diyetinin
etkilerini degerlendiren ¢aligmalar eksiktir. Son zamanlarda yapilan arastirmaya gore et
tiketen yetiskinlerle karsilastirildiginda vegan yetiskinlerin yiiksek proteinli alternatifleri
(baklagiller, vejetaryen et alternatifleri, findik, soya ve bitki siitli) iki kattan fazla tiikettigi
belirlenmistir. Ancak bu tiiketim miktarina ragmen veganlarin vejeteryanlar ve et yiyenlere
gore daha diisiik protein aldig belirlenmistir (36). Hayvansal gida tiiketiminin yerini tamamen
yiiksek proteinli bitki bazli alternatifler eksik kaldigindan dolayr bunun yerine yaslhilarda
cesitli bitki bazli gidalarin tiikketilmesi gerekir.
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Bazi calismalarda yukarda bahsi gegen durumlarin tersi de sdylenmektedir. Ornegin yapilan
bir ¢alismada Alles ve ark. (2) sadece bitkisel gidalari tiikketen bireylerde bile yeterli bir
protein alimi elde etmenin miimkiin oldugunu gostermistir. Yapilan bu ¢alismada veganlarin
sadece %?27,3"linde protein alimimin diisiik oldugu belirlenmistir. Mariotti ve arkadaslarina
gore vegan diyetlerinde bazi esansiyel amino asitlerin alim1 vegan olmayan diyetlere gore
daha diisiik kaydedilmesine ragmen tahillar ve baklagiller gibi gesitli proteinli gidalar1 igeren
vegan diyetlerinde esansiyel aminoasit aliminin yeterli oldugu belirtilmistir (37).

Vegan Diyetlerinin Yashlarda Kas Kiitlesi ve Giicii Uzerindeki Potansiyel Etkisi

Yaghlarda vegan diyeti genel protein aliminda ve yiiksek kaliteli protein kaynaklarmin
aliminda azalmalara yol acabileceginden dolayr bireylerde kas sagligi olumsuz
etkilenebilmektedir. Bitki bazli diyetlerin yasli popiilasyondaki kas kiitlesi ve giicii lizerindeki
potansiyel dogrudan etkilerini arastiran bazi ¢aligmalar bulunmaktadir. Monteyne ve ark.
tarafindan yapilan bir arastirmada 3-d mikoprotein bazli vegan diyeti ile omnivor diyet yapan
kisilerde bacak kaslar1 arasinda kas protein sentezi oranlarinda anlamli bir fark olmadigi tespit
edilmistir (38). Her iki diyet de 1,8 g/(kg/glin) kadar yiiksek protein alimi saglanmistir. Daha
once ayrmtili olarak tartisildigi gibi hayvan ve bitki bazli protein kaynaklari arasindaki
anabolik ozelliklerdeki farkliliklar daha yiiksek protein dozlariyla azaltilabilmektedir (16).

Yapilan farkli bir calismada ise tahil bazli bir kahvalti ile yumurta bazli bir kahvaltidan sonra
standart bir 6gle yemegi yiyen yaslilar arasindaki akut anabolik yanit farki arastirilmistir (39).
Pannemans ve digerlerinin bulgulariyla tutarli olarak yumurta bazli kahvaltinin tahil bazh
kahvaltidan daha biiylik bir protein dengesine sahip oldugu belirlenmistir (40). Ancak bu
etkiler standart bir 6gle yemeginin tiiketilmesinden sonra azalmistir. Yumurta bazli kahvalti
daha yiiksek esansiyel aminoasit ve 16sin i¢erigine sahip olsa da standart 6gle yemeginin tim
viicut protein sentezi hem de kas protein sentezi lizerinde higbir etkisinin olmadigi
belirlenmistir.

Vegan ile diger diyetlerin ¢ok farkli besin profilleri sergileyebilecegi ve karigtirllmamasi
gerektigi unutulmamalidir. Diger diyetlerin etkilerini degerlendirmek bize hayvansal gida
tiikketimini azaltmanin anabolik etkileri hakkinda bazi bilgiler verebilir. Bununla birlikte vegan
diyetleri farkli bir besin profili sergiledikleri i¢in farkli anabolik Ozelliklere neden
olabileceginden bu bulgular dikkatle yorumlanmalidir. Bununla birlikte yaslilarda vegan
diyetleri ile ilgili su anda mevcut olan sinirli miktarda kanitlar bu konuda net bilginin
cikmasini engellemektedir.

Yapilan birkag gozlemsel calismada bitki bazli gida aliminin kas iizerindeki -etKisi
degerlendirilmistir. Hengeveld ve ark. tarafindan yapilan ¢alismaya gore daha diisiik bitkisel
protein alan yaslilarda kemik frajeritesi insidansinda %20'lik bir artis oldugu gozlemlenirken,
daha yiiksek bitkisel protein alan yaslilarda kemik kirilganlik insidansinin azaldigi tespit
edilmistir (41). Ancak kas kiitlesi ile ilgili olarak hayvan bazli protein tiiketiminin bitki bazli
proteinden daha fazla olumlu etki yaptigini gosteren bir¢ok ¢aligma vardir (42).

SONUC

Hayvansal gida tiretiminin yiiksek ekolojik etkisi nedeniyle giiniimiizde daha fazla bitki bazl
diyetlere gecis olmaktadir. Bundan dolayr vegan beslenmede siirdiiriilebilir beslenme
kilavuzlarina olan talep artmaktadir. Daha fazla meyve ve sebze tliketmek acisindan yash
niifusun ¢esitli alt gruplart i¢in vegan diyetlerinin bir¢cok 6nemli saglik yarar1 olmasina
ragmen, bitki bazli gidalarin anabolik 6zelliklerinin azalmasi yaslilarda kas kiitlesini ve
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giiciinii tehlikeye atabilir. Buradan dolay1 yaslilarda vegan beslenmenin dikkatli ve kontrollii
yapilmasi gerekmektedir.

Gozlemsel veriler yaglilarin ¢ogunlugunun diyet proteini i¢in Onerilen alimin altinda besin
tilkettigi gostermektedir. Yeterli fiziksel aktivite ile birlikte yiiksek kaliteli diyet proteininin
yeterli tiikketimi yashilarda o6zellikle kas kaybinin 6nlenmesi agisindan ¢ok Onemlidir. Bitki
bazli gidalar genellikle daha diisiik bir protein yogunlugu ve yetersiz esansiyel aminoasitler
icerdiginden dolay1 vegan diyeti yetersiz protein alimi riskini artirir. Ayrica izole edilmis bitki
bazli gidalar hayvan bazli gidalarla karsilastirildiginda anabolik potansiyel yoniinden daha
diisiik bir protein kalitesi sergiler.

Kat1 bir vegan diyetinden yeterli miktarda protein ve esansiyel aminoasit elde etmek ve bitki
bazli gidalarin diisiik anabolik o6zelliklerinin {istesinden gelmek i¢in porsiyon boyutlar
artirilabilse de bu durum istah kayb1 olan yaslilarda ise yaramamaktadir.

Vegan beslenmede enerji alimlar diisiik olmasina ragmen diger diyetlere gore alinan ortalama
enerjinin altinda degildir. Diger diyetlere gore vegan beslenmede makro besin tiiketimi biraz
daha diisiik olsa da protein haricinde beslenme gereksinimi agisinda yeterli diizeydedir. Vegan
diyetlerinde az alinan 6nemli mikro besinler arasinda B2 vitaminleri, Niasin, B12, D vitamini,
iyot ve kalsiyumdur bulunmaktadir. Bu mikrobesinlerin alimi diger diyet tiirlerine gore daha
diisiiktiir ve referans besin gereksinimini karsilamamaktadir. Vegan diyetlerinde demir alimi
daha yiiksek olmasina ragmen diisiik biyoyararlanim nedeniyle bu durum veganlarda serum
ferritin seviyesine yansimamaktadir. Sodyum alimi yiiksek olan veganlar saglikli bir viicut
kitle indeksine sahip olup bu bireylerde kilo ve obezite prevalansi diisiiktiir.

Giintimiizdeki bilgiler degerlendirildiginde literatiirde hala biiyiik bosluklar bulunmaktadir.
[k olarak yashilarda vegan beslenmede protein tiiketimine iliskin kamitlar eksiktir. Bu durum
yaslilarda vegan beslenme kaliplarinin protein tiiketimine 6zel 6nem verilerek arastirilmasi
gerektigini gdstermektedir. Ikincisi vegan yemeklerin ve diyetlerin yasl bireylerde doyurucu
etkileri bilinmemektedir. Bu etkileri kesfetmek vegan diyetinin bu popiilasyonda protein
alimini nasil etkileyecegine dair degerli bilgiler saglayacaktir. Ugiinciisii dogru yiyecek
kombinasyonlar1 olusturmak beslenme etkinligi 1iyilestirilmis bir vegan yemegi firsati
saglarken, boyle bir yemegin esansiyel aminoasit biyoyararlanimini ve protein islevselligini
nasil etkiledigi heniliz belirlenmemistir. Temel olarak bir vegan diyetinin kas kiitlesini ve
gliciinii yeterince artirip artiramayacagi ancak iyi tasarlanmis beslenme ¢aligmalar: ile
belirlenebilir. Ayrica gelecekteki arastirmalar bir vegan diyetine bagh kalmanin sonuglarinin
alt gruplar arasinda farklilik gosterip gostermedigini degerlendirmek i¢in yash
popiilasyondaki farkli gruplarda arastirmalar hedeflenmelidir.

Cikar Catismasi1 Beyani: Herhangi bir ¢ikar ¢atigsmasi bulunmamaktadir.
Finansal Destek: Herhangi bir finansal destek bulunmamaktadir.
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Abstract

Coronavirus Disease (2019). (Covid-19), caused by the Severe Acute Respiratory Syndrome-Coronavirus 2
(SARS-CoV-2) virus, is a pandemic infection widely seen worldwide and has a very high mortality rate. This
infection, which often has upper and lower respiratory tract symptoms, may present with atypical presentations
with different clinical pictures in the recent period. Respiratory and cardiac system findings are at the forefront
of Covid-19, a multisystem involvement infection. Cardiac involvement may present as myocarditis, pericarditis,
rhythm disturbances, heart failure, and acute coronary syndrome. Although mostof the cases diagnosed with
Covid-related pericarditis have been reported as pericarditis accompanying respiratory system findings, it is
known that there arepatients diagnosed as isolated pericarditis cases. There is no different diagnosis and
treatment protocol in pericarditis cases due to SARS-CoV-2 compared to other viral pericarditis cases in terms of
diagnosis and treatment.

Our case; Following the diagnosis of Covid-19 infection, he was examined with complaints of increasing back
pain and numbness spreading to the left arm, and pericarditis was detected on echocardiography, and treatment
planning was made. It was learned that the patient was diagnosed with Covid infection two years ago and with
pericarditis due to the examinations performed due to similar symptoms following the PCR positivity and was
treated by admission to the cardiology service. This case report aims to draw attention to the fact that Covid-19
infection may occur in different forms, raise awareness regarding early recognition of the complications, and do
the necessary treatment planning.

Keywords: Covid-19, Pericarditis, Colchicine, Ibuprofen.

Ozet

Severe Acute Respiratory Syndrome-Coronavirus 2 (SARS-CoV-2) viriisiinin etken oldugu Coronavirus
Disease 2019 (Covid-19) tiim diinyada yaygin olarak goriilen ve mortalitesi oldukga yiiksek seyreden pandemik
bir enfeksiyondur. Siklikla {ist ve alt solunum yollarina ait semptomlarin goriildiigii bu enfeksiyonun son
donemde farkliklinik tablolar ile seyreden atipik prezentasyonlari karsimiza cikabilmektedir. Multisistem
tutulum gosteren bir enfeksiyon olan Covid-19 enfeksiyonunda solunum ve kardiyak sisteme ait bulgular 6n
plandadir. Kardiyak tutulumda tablo miyokardit, perikardit,ritim bozukluklari, kalp yetmezligi ve akut koroner
sendrom tablosu seklinde karsimiza ¢ikabilir. Covid iligkili perikardit tanili vakalarinin bir¢ogundasolunum
sistemi bulgularina eslik eden perikardit tablosu bildirilmigse de izole perikardit vakalar1 olarak da tani alan
hastalarin oldugu bilinmektedir. SARS-CoV-2'ye bagh perikardit olgularinda tani ve tedavi agisindan diger viral
perikardit vakalarina gore farkli bir tan1 ve tedavi protokolii bulunmamaktadir.

Olgumuz; Covid-19 enfeksiyonu tanisi almasini takiben artan sirt agrisi ve sol kola yayilan uyusma sikayeti ile
tetkik edilmis ve ekokardiyografide perikardit tespit edilerek tedavi planlamasi yapilmistir. Hastanin iki y1l dnce
Covid enfeksiyonu tanis1 aldig1 ve yine PCR pozitifligini takiben gelisen benzer semptomlar sebebiyle yapilan
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tetkikler sonucunda perikardit tanis1 konuldugu ve kardiyoloji servisine yatis1 yapilarak tedavi edildigi 6grenildi.
Bu olgu sunumunda amag¢ Covid-19 enfeksiyonu tablosunun farkli bigimlerde de karsimiza ¢ikabilecegine dikkat
cekmek ve olusabilecek komplikasyonlarin erken taninmasi ile gerekli tedavi planlamasinin yapilmasi agisindan
farkindalik yaratmaktir.

Anahtar Kelimeler: Covid-19, Perikardit, Kolsisin, Ibuprofen.

INTRODUCTION

Covid-19 is a disease of viral origin that can be fatal, ranging from a simple flu infection to
severe respiratory failure. The disease may present in 80% as mild, 15% as severe pneumonia,
and 5% as Adult Respiratory Distress Syndrome (ARDS), Septic Shock, or Multiple Organ
Failure (MODS). Mortality rates in infected cases are approximately 2% (2).

The organ systems most affected by Covid-19 include the respiratory, cardiovascular, and
central nervous systems. Acute coronary syndromes, arrhythmias, myocarditis, myocardial
damage, and myocardial dysfunction have been reported most frequently in cardiac
implications. The most common disease diagnoses accompanying the current situation in
patients diagnosed with Covid and exits are ischemic heart disease and atrial fibrillation. In
Covid-19 cases, cough, pain in the throat, and nasal congestion are common
symptoms.However, with the contribution of mutations seen in SARS CoV2, the clinical
picture may present with different presentations secondary to the involvement of many
different systems. As with some viral infections, Covid-19 infection can cause cardiac
involvement. Increased back and chest pain, dysrhythmia, and weakness are the precursor
findings of cardiac involvement in patients. This case report aims to present a recurrent
pericarditis patient associated with Covid 19 to diagnose pericarditis cases early with cardiac
involvement, plan their treatment and predict complications, and discuss the issue in light of
the literature.

Pericarditis is defined as inflammation of the pericardial membrane surrounding the heart.
Patients often complain of chest pain that spreads to the neck, back, and shoulders. The pain
usually decreases during sitting and leaning forward and increases during lying down or deep
breathing. Viral infections often cause it. Patients may experience chest pain, pericardial
friction sound, pericardial fluid, and electrocardiography (ECG) changes. ECG changes in
patients diagnosed with pericarditis are believed to develop secondary to inflammation of the
myocardium adjacent to the pericardium. While ECG changes are detected in approximately
60 percent of patients, normal ECG findings are present in most cases, and this does not rule
out the diagnosis of pericarditis. PR segment depression with ST-segment elevation is a
typical ECG finding in pericarditis cases.

There is no specific biomarker that can be used to diagnose pericarditis. Elevation of troponin
| and T also promotes the involvement of the subendocardial myocardium. However, normal
levels of cardiac biomarkers do not indicate that the case is not pericarditis. Which are
markers of inflammation; The sedimentation rate, C-reactive protein (CRP), and white blood
cell (WBC) levels may tend to rise in about three-quarters of cases. As an echo finding, in
patients with pericarditis, fluid collection may be observed in the pericardial space that may
progress to the tamponade picture. In pericarditis that passes to the subacute and chronic
period, pericardial tissue thickening and increased echogenicity may occur.
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CASE REPORT

A 23-year-old female patient was admitted to the emergency department with complaints of
back pain, burning in the chest, and numbness spreading to the left arm. In the anamnesis
taken from the patient, it was learned that he was admitted to the emergency department five
days ago with complaints of headache and fever, diagnosed with Covid-19, and discharged
after his treatment was arranged. In his detailed history, it was found that he was admitted to
the emergency department in December 2020 with similar complaints, diagnosed with
pericarditis associated with Covid 19, and treated with Colchicine and ibuprofen. It was also
learned that the patient had received two doses of the Sinovac vaccine in August and October
2021. In his genealogical history, there were no features. The patient's first evaluation
determined that his general condition was moderate-good, his consciousness was transparent,
oriented, and cooperative, and the measured vital signs were typical except for fever (37.9
°C). On physical examination, no additional pathology was found except tonsillar hyperemia
and minimal postnasal discharge. The requested laboratory tests and electrocardiography
(ECG) were also within normal limits. Chest X-ray showed peribronchial fullness. Due to the
similarity between the patient's past medical history and the current clinical picture, a
cardiology consultation was requested, considering his complaints. The patient who was
diagnosed with echogenicity in the posterior pericardium on echocardiography (ECHO)
performed by cardiology (figure 1) and diagnosed as pericarditis associated with Covid 19
was discharged with treatment.

I

0210 )

Figure 1. Pericarditis Due To Covid 19 With Echogehicity In The Posterior Pericardium On Echocardiography.
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Figure 2. (b): Electrocardiography Of The Patient

DISCUSSION

Covid-19 is an infection that can cause multiorgan involvement and may present with
different clinical pictures according to the affected system. The most common findings in
infected cases are influenza symptoms due to respiratory system involvement. Other system
involvements may accompany the picture during the infection, and the admission symptoms
may vary through the system infected by the virus in the foreground. In the COVID-19
pandemic, the patient group with the highest mortality rate due to the current infection,
geriatric group cases with diseases of the cardiovascular system, were identified. Although it
was thought that respiratory system findings were at the forefront at the beginning of the
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disease and progressed through respiratory insufficiency cases, it was concluded that it was
seen to a considerable extent, especially in cardiovascular involvement in the following
period. In a study examining infected patients, myocardial damage was observed in 22% of
critically ill patients and in 7% of all infected patients (3).

In patients diagnosed with COVID-19, the direct myocardial damaging effect of the virus,
hypotension, hypoxia, downregulation of ACE 2 receptors, increased inflammatory status,
drug toxicity, and endogenous catecholamines are seen as the reasons for the occurrence of
cardiac side effects (4). Myocarditis and pericarditis are relatively common conditions that
should be kept in mind, especially in infected patients. Patients present with acute viral
pericarditis. It was concluded that the prognosis in patients diagnosed with pericarditis was
better in the long term than other complications. There is data that corticosteroids, Colchicine,
and Anakinra treatment improve symptoms (5). The use of Colchicine in treatment increases
the response to treatment by decreasing leukocyte motility and phagocytosis capacity
observed in inflammatory responses (6). In patients with prominent fever symptoms,
paracetamol may be added to treatment procedures as a priority (5). Myopericarditis findings
with high CRP levels in the follow-up of the patients are in the poor prognosis group. In case
of suspicion of acute pericarditis for these reasons, it is mandatory to perform blood tests and
transthoracic ECHO together with the parameters of inflammatory-myocardial damage.

CONCLUSION

In cases diagnosed with Covid-19 infection, careful consideration of the symptoms that
increase during infection and early recognition of the complications that may occur is of great
importance for the patient's prognosis due to the infection's multisystem involvement. In
Covid-19 cases, as in all infected cases, starting early treatment and isolation measures
without losing time are important factors that will increase the chance of success in the fight
against the virus. In the course of the disease, cardiac involvement should be considered,
especially in cases followed for heart diseases and in some healthy young adult patients if
chest and back pain are present or if there is a change in quality. A delay in diagnosis may
adversely affect individual mortality and morbidity as it may cause time losses in planning the
patient's treatment. It should be kept in mind that as a result of the structure of the SARS-
CoV-2 virus and its mutations over time, different clinical pictures may be seen more
frequently. Difficulties in diagnosis may occur due to the similarity of respiratory and
cardiovascular system disease symptoms. Cases may not present with a typical pericarditis
picture as in most cases of viral pericarditis. ECG in patients can be found within normal
limits. Especially in cases that have passed into the subacute period, a significant effusion or
elevation in inflammatory markers may not be detected. In such cases, suspicion is essential
in the diagnosis. If it is kept in mind that Covid-19 infection may cause cardiac involvement
and pericarditis, the diagnosis can be reached by further examination and evaluation.
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Abstract

Severe acute respiratory syndrome COVID-19, caused by the coronavirus-2 (SARS-CoV-2) virus, is a pandemic
infection that affects the whole world and has a very high mortality rate. This infection, which often has upper
and lower respiratory tract symptoms, may also present with atypical presentations with different clinical
pictures in the recent period. Diagnosis of these atypical cases takes time, and delays may occur in the patient's
initiation of treatment. This was a case of COVID-19 that showed atypical presentation due to the absence of
signs of infection of the respiratory system and the prominence of a stiff neck with the change of consciousness.
At first glance, this case suggests central nervous system infection; He was diagnosed with COVID-19 after the
nasopharyngeal swab sample taken due to high fever in the follow-up was found positive. This case report aims
to draw attention to the fact that COVID-19 infection may occur in different forms and, therefore, raise
awarenessto save time in the diagnosis process by considering this situation.

Keywords: Covid-19, Central Nervous System Infection, Stiff Neck.

Ozet

Severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) viriistiniin etken olduguCOVID-19 tim
diinyayr etkileyen ve mortalitesi oldukca yiiksek seyreden pandemik bir enfeksiyondur. Siklikla iist ve alt
solunum yollarina aitsemptomlarin goriildiigii bu enfeksiyonun son donemde farkliklinik tablolar ile seyreden
atipik prezantasyonlari da karsimiza c¢ikabilmektedir. Bu atipik vakalara tani1 konulmasi zaman almakta ve
hastanin tedaviye baslama siirecinde gecikmeler yasanabilmektedir. Olgumuz;solunum sistemine ait enfeksiyon
bulgularinin goriilmemesi ve suur degisikligi ile ense sertliginin 6n planda bulunmasi sebebiyle atipik
prezentasyon gdsteren bir COVID-19vakasidir. {1k bakista santral sinir sistemi enfeksiyonu diisiindiiren bu vaka;
takibinde ates degerinin yiiksek seyretmesi sebebiyle alinan nazofaringeal siiriintii 6rneginin pozitif bulunmasi
ile COVID-19tanis1 almustir. Bu olgu sunumunda amag COVID-19 enfeksiyonu tablosunun farkli bigimlerde de
karsimiza c¢ikabilecegine dikkat cekmek ve dolayisiyla bu durum goézoniinde bulundurularak tani koyma
stirecinde zaman kayb1 yasanmamasi i¢in farkindalik yaratmaktir.

Anahtar Kelimeler: Covid-19, Santral Sinir Sistemi Enfeksiyonu, Ense Sertligi.
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INTRODUCTION

COVID-19 infection was first seen in Wuhan, China, in December 2019. It was defined as a
pandemic by the World Health Organization in March 2020due to the fact that it is an
infectious disease that threatens human health in all countries of the world (1). As of June
2022, the number of patients infected with Covid 19 has reached 529 million, and the number
of deaths due to infection has reached 6.29 millionglobally.

COVID-19 can present with a wide range of clinical pictures ranging from a simple influenza
infection to acute respiratory distress syndrome (ARDS) with severe respiratory failure. When
the clinical findings ofthe patients with infection are documented, 80% of the cases present
mild clinical features. In comparison, 15% of the patients are followed up with advanced
pneumonia, and around 5% of the patients with ARDS, septic shock, or multiple organ failure
syndrome (MODS). These are defined as critical disease findings. The mortality rate in
infected cases has been reported as 2% (2).

In cases diagnosed with COVID-19, cough, throat pain, and nasal congestion are common
symptoms. However, with the contribution of mutations seen in SARS-COV?2, the clinical
presentation is variable day by day. Today, we see that the neurological system has an
important place among the organ systems that are most frequently affected by infection. In
recent publications on neurological system findings seen in infected patients, it has been
reported that headache, encephalitis, impaired consciousness, dizziness, encephalopathy,acute
cerebrovascular events, and different neurological manifestations of peripheral nervous
system pathologies.

This case report aims to elucidate a case of COVID-19 that progresses rapidly and causes loss
of consciousness, and might be misdiagnosed as meningitis. Still, it recovers spontaneously
and discusses the issue in the light of the literature.

CASE

A 70-year-old man was admitted to the Emergency Department due to a headache and
meaningless speech symptoms. Anamnesis was taken from the patient's relatives.
Theheadache started in the morning and gradually increased in severity during the day. In the
examination of the patient at a different institution, neck stiffness was detected,but
computerized tomography revealed no pathology.In addition to the patient's increased
consciousness and tendency to sleep, the patient was referred to our hospital, considering
central nervous system infection due to urinary incontinence.

The patienthad no previous history or family history. In the first evaluation of the patient
following the admission, it was seen that his general condition was poor, consciousness was
inclined to sleep, and the eyes were open with verbal stimuli. He could localize painand
respond to inappropriate verbal stimuli; the Glasgow Coma Scale was 11.No additional
pathology has been observed besides neck stiffness and impaired consciousness.His vital
signs could be elaborated as; blood pressure 130/80 mmHg, pulse: 124/min, fever: 37.1 °C,
respiration rate 14/min, and oxygen saturation 95%.

A nasopharyngeal swab specimen, thoracic computerized tomography, contrast-enhanced
brain magnetic resonance imaging (MRI), and Diffusion MRI for COVID-19 infection have
been obtained from the patient. Thoracic Tomography revealed no significant pathology.
Contrast-enhanced brain MRI showed that the cerebral sulcus depth and the ventricular
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system's width increased secondary to age-related parenchymal atrophic changes. The
patient's Diffusion Brain MRI revealed no evidence of acute diffusion restriction.

Figure 1. Parenchymal Atrophy And Age-matched ventricular enlargement on Cranial CT.

A nasopharyngeal swab specimen, thoracic computerized tomography, contrast-enhanced
brain magnetic resonance imaging (MRI), and Diffusion MRI for COVID-19 infection have
been obtained from the patient. Thoracic Tomography revealed no significant pathology.
Contrast-enhanced brain MRI showed that the cerebral sulcus depth and the ventricular
system's width increased secondary to age-related parenchymal atrophic changes. The
patient's Diffusion Brain MRI revealed no evidence of acute diffusion restriction.

Figure 2. Indiffusion Brain MRI Apparent Diffusion Coefficient (ADC), no evidence of acute diffusion
restriction.

The laboratory parameters were as follows; CRP: 127.16 mg/dL, urea: 54 mg/dL, creatinine:
1.43 mg/dL, chlorine: 100 mmol/L, Calcium: 8.6 mg/dL, lactate: 1.7 mmol/L and glucose:
131 mg/dL. A majority of the laboratory results were normal.
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Figure 3. Diffusion-weighted examination of cranial magnetic resonance imaging (DW1). Cerebral sulcus depth
and the ventricular system's width increased secondary toage-related parenchymal atrophic change.

A consultation was requested from the infectious diseases department due to the neck
stiffness, and the patient was followed up in the Emergency Department after no definite
central nervous system infection had been detected in the lumbar puncture. In the repeated
examinations, unconsciousnesswas observedin the tenth hour following admission to our
hospital. The RT-PCR of the patient was positive, and he was referred to the infectious
diseases department with the diagnosis of COVID-19. The patient, treated for COVID-19
infection, was discharged without sequelae on the sixteenth day of admission.

DISCUSSION

COVID-19 can cause multiorgan involvement and may present different clinical features
according to the affected system. The most common findings in infected cases are influenza
symptoms due to respiratory system involvement. Other system involvements may
accompany the infection, and admission symptoms may vary through the system infected by
the virus in the foreground.

Cases of causative encephalitis have also been reported in patients diagnosed with COVID-
19. In these cases, the virus's presence was identified by CSF's genomic sequencing (3). The
main findings indicating central nervous system involvement in infected patients are
dizziness, headache, altered consciousness, vertigo, ataxia, and acute epileptic seizure.
COVID-19 can also affect the peripheral nervous system, cause neuropathic pain,
deterioratethe sense of taste and smell,and also impair vision. Data indicating signs of
meningeal irritation, altered consciousness, and focal neurological disorders can be detected
inthe physical examination of patients with neurological involvement. In a previous case
report ofsuspected COVID-19, diffusion-weighted examination of cranial magnetic resonance
imaging (DWI) after acute epileptic seizure showed hyperintensity and mild atrophy in the
right temporal lobe and hippocampus (FLAIR) sections (4). Besides COVID-19 infection,
many infectious agents can potentially cause toxic encephalopathy (5). Some studies indicate
that the wvirus cannot be shown directly in the CSF samples of infected cases.
However,detecting signs of inflammation, such as protein increase and cell detection, which
can be encountered in viral infection in CSF, may be instructive. This situation suggests that
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the virus can cause encephalitis by causing immune-mediated mechanisms secondary to the
direct effect of infection.

Mild encephalitis/encephalopathy (MERS) with reversible splenial lesions with intra-myelinic
axonal edema and infiltration of local inflammatory cells has been observed at different stages
of COVID-19 cases (6). The diagnosis of MERS is defined as a clinical and radiological
diagnosis. A prominent reversible lesion in the corpus callosum splenium detected by
radiological imaging was associated with an infectious agent and mild encephalopathy (6). In
light of these findings, the effects of COVID-19 infection on the central nervous system
should be known and present in diagnosing cases with neurological involvement.

The delay in COVID-19 diagnosis causes the risk of transmission of the existing infection to
the community and contact health workers due to the negative impact of individual mortality
and morbidity due to time losses in the initiation of the treatment of the patient and the delays
that may be experienced in the provision of effective isolation conditions. It should be kept in
mind that as a result of the structure of the SARS-CoV-2 virus and its mutations over time,
different clinical pictures may be seen more frequently.

CONCLUSION

It should be kept in mind that COVID-19 infection may also occur in atypical cases,
especially under pandemic conditions, and nasopharyngeal swab samples should be taken
without losing time. It is crucial to initiate early treatment, and isolation measures should be
taken without losing time.
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