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Splinting and Percutaneous Pinning Treatments of Non-Bony Mallet Finger:
A Retrospective Clinical Trial

Kemiksiz Ceki¢c Parmagin Splintleme ve Perkiitan Pinleme Tedavileri:

Retrospektif Klinik Calisma

Selami KARADENIZ' "~ Alparslan YURTBAY?

oz

Amag: Ceki¢ parmak ortopedi pratiginde sikga karsilagilan tendon yaralanmasidir. Bu ¢alismada kemiksiz ¢eki¢ parmak tanisi alan
hastalarda uyguladigimiz Kirschner teli (K-teli) ile perkiitan pinleme ve splint uygulamasimn klinik sonuglar: retrospektif olarak
karsilagtirildi.

Aragclar ve Yontem: Calismaya 2011-2020 tarihleri arasinda yaralanmanin ilk 7 giin igerisinde distal interfalengeal eklem bozuklugu
olan 81 hasta dahil edildi. Ekstansiyon splinti 42 hastaya K-teli ile perkiitan pinleme ise 39 hastaya uygulandi. Klinik degerlendirme
Crawford degerlendirme kriterlerine gore yapildi.

Bulgular: Ortanca takip siiresi splint grubunda 17 ay iken, K-teli grubunda 16 ay idi (p=0.632). Her iki grupta gozlenen komplikasy-
onlar (p=0.107) arasinda anlaml bir fark yoktu. Her bir gruptaki ekstansiyon kaybi derecesindeki azalma ise istatistiksel olarak an-
lamliyd1 (p<0.001 ve p<0.001). Tedavi 6ncesi ve sonrasi ekstansiyon kayiplari arasinda splint ve K-teli grubunda (sirasiyla; p=0.522
ve p=0.085) anlaml bir fark bulunmadi. Tedavi bitiminde fleksiyon derecesi splint grubunda daha fazlayd: ve aralarindaki fark an-
lamliydi (p<0.001). Gruplar arasinda Crawford degerlendirme kriteri dagilimina gére anlaml bir fark tespit edilmedi (p=0.859).
Sonug: Sonug olarak ¢eki¢ parmak tedavisinde konservatif ve cerrahi yaklagim sonuglar1 bagarili ve benzerdir. Hastalara her iki tedavi
segenegi de sunularak uygulanabilir.

Anahtar Kelimeler: crawford kriterleri; egimli tokmak; Kirschner telleri; uzatma splintleme
ABSTRACT

Purpose: Mallet finger is a common tendon injury in orthopedic practice. In this study, the clinical results of Kirschner wire (K-wire)
and percutaneous pinning and splint application in patients diagnosed with non-bony mallet finger were retrospectively compared.
Materials and Methods: The study included 81 patients with distal interphalangeal joint disorder within the first seven days of injury
between 2011 and 2020. An extension splint was applied to 42 patients, and percutaneous pinning with K-wire was applied to 39
patients. Clinical evaluation was performed according to Crawford's mallet finger criteria.

Results: The median duration of follow-up was 17 months in the splint group and 16 months in the K-wire group (p=0.632). There
was no significant difference between these groups regarding the complications observed (p=0.107). The decrease in extension was
significant in both groups (p<0.001 and p<0.001). There was no significant difference between the groups regarding the pre- and post-
treatment extension losses (p=0.522 and p=0.085, respectively). At the end of the treatment, the degree of flexion was higher in the
splint group, and the difference between the groups was significant (p<0.001). There was no significant difference between the groups
regarding the assessment based on Crawford criteria (p=0.859).

Conclusion: In conclusion, both conservative and surgical approaches for the treatment of mallet finger are successful, and the results
are similar. Both treatment options may be offered to the patients.

Keywords: crawford’s criteria; extension splinting; Kirschner wires; tendinous mallet
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INTRODUCTION

Mallet finger is one of the most encountered extensor ten-
don injuries. It occurs with the rupture or avulsion of the
extensor tendon at the level of insertion on the distal phal-
anx. Although it is often observed due to sports injuries, it
can also occur during daily routines.® If a mallet finger is
not treated, it can cause swan neck deformity. Patients can
be treated with conservative or surgical approaches, but
the current effective treatment option is contentious.? The
basic principle of treatment is to fix the distal interphalan-
geal joint (DIPJ) in extension.®

In the conservative treatment, a full-time extension splint
is applied. Treatment results are successful in patients who
adhere to the treatment with the splint. However, compli-
cations such as maceration of the skin or deterioration of
skin integrity may be observed in some patients due to im-
proper use of the extension splint.* In the surgical treat-
ment, the current approach is the percutaneous pinning of
the DIPJ in extension with an intramedullary K-wire. Post-
surgical complications such as pin site infection, loosening
of the pin, and pin migration from the finger may occur

after surgery.

We hypothesized that the clinical results would be better
in the patient group who underwent percutaneous pinning.
Our study aimed to retrospectively compare the clinical re-
sults of percutaneous pinning with K-wire and splinting in

patients diagnosed with non-bony mallet finger.

MATERIALS and METHODS

Ondokuz Mayis University Clinical Research Ethics Com-
mittee approved this retrospective study (07.02.2019-
2019/115). All patients in this study gave informed con-
sent. Patients with a distal interphalangeal joint disorder
were evaluated within the first seven days of injury be-
tween 2011 and 2020. Patients who had a rupture and frac-
ture, started treatment late, had deformity or nail disorder
in the relevant finger before the injury, or had open injuries
were excluded from the study. The study included 81 pa-
tients diagnosed with mallet finger and found to have iso-
lated tendon injury (Doyle type I) with direct X-ray detec-
tion. All patients were informed about treatment options.

The decision to treat was made together with the patient.

Gender, age, affected finger, dominant hand, time of in-
jury, injury mechanism, and occupation were under rec-

ord.

Microperforated stack splint (Figure 1) was applied as an
extension splint to 42 patients (20 women and 19 men;
mean [range] age 50.6 [23-78] years). The injuries were in
the second finger in 10 cases, the third in 13 cases, the
fourth in 13 cases, and the fifth in 6 cases. The patients
were told to use the splint full-time for six weeks. In splint-
ing, the DIPJ was fixed in complete extension. Free move-
ment was allowed at the proximal interphalangeal joint.
The patients were informed about possible skin problems.
Provided the finger was in full extension, they were asked
to remove the splint for 30-60 minutes daily and check
their skin. The patients were called for a follow-up control
every week, and the course of the treatment was assessed.
Full-time splint treatment was terminated at the end of the
six weeks, and the patients were told to continue using the
splint at night for two weeks. A radiographic examination
was requested for diagnosis only at the beginning of the
treatment. Imaging was not required at the follow-up con-

trols and at the end of the treatment.

s P

Figure 1. Microperforated stack splint applied to the 4th digit.

Percutaneous pinning with K-wire (Figure 2) was applied
to 39 patients (19 women and 20 men; mean [range] age
was 44.1 [22-70] years). The injuries were in the second
finger in 7 cases, the third in 13 cases, the fourth in 12
cases, and the fifth in 7 cases. The DIPJ was taken to a full
extension during the surgical treatment and fixed with an
intramedullary K-wire under digital block after proper
cleaning was done in the operating room conditions. The
K-wire was advanced up to the proximal metaphysis of the
middle phalanx, and care was taken not to cross the proxi-
mal interphalangeal joint. The position of the wire was
confirmed with a scope, and the operation was terminated.

The patient was given an appropriate medical treatment,
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discharged on the same day, and called for follow-up con-
trols every two weeks. At the end of the sixth week, the
wire was removed in the outpatient clinic, and patients
used a night splint for the following two weeks. X-rays
were not requested in the follow-up controls of the pa-
tients. A skin examination was conducted. Complications
during the treatment period were recorded. The evaluation

of the patients was done according to Crawford's criteria.’

Figure 2. Percutaneous pinning of the distal interphalangeal joint
in the third finger with K-wire in extension.

Statistical Analysis

Descriptive statistics were reported as mean+standard de-
viation for variables with normal distribution, and median,
minimum, and maximum for variables without normal dis-
tribution. Categorical variables were presented as numbers
and percentages. The normal distribution of numerical
data was checked with Shapiro-Wilk and Kolmogorov-
Smirnov tests. In comparing two independent groups for
numerical data, the independent samples t-test was used
for those with normal distribution, and the Mann-Whitney
U test was used for those without normal distribution. In
comparing categorical variables, Pearson Chi-square was
used in 2x2 tables with expected values of 5 and above in
cells. Otherwise, Fisher's exact test was used. Fisher Free-
man Halton test was used in RxC tables with expected val-
ues of less than 5 in cells to compare groups for categorical
variables. Statistical analyzes were performed with Jamovi
software (Version 2.0.0, Jamovi project 2020, downloaded
from https://www.jamovi.org) and JASP (Version
0.14.1.0, retrieved from https://jasp- stats.org). P-values

under 0.05 were accepted as statistically significant.

RESULTS

A total of 81 patients, 42 in the splint group and 39 in the
K-wire group, were included in the study. The splint and
K-wire groups were similar in terms of age, gender, dom-
inant side, affected hand, and the finger with the deformity
(Table 1).

Table 1. Demographic and clinical characteristics of the patients.
Splintgroup  K-wire group

Variables (n=42) (n=39) p
Age (year) f 50.6 +16.3 44.1+133  0.051"
Gender *
Male 22 (52.4) 20(51.3)  0.999"
Female 20 (47.6) 19 (48.7)
Dominant side
Right 38 (90.5) 36(92.3)  0.999"
Left 4(9.5) 3(7.7)
Affected hand
Right 28 (66.7) 22(56.4) 0471
Left 14 (33.3) 17 (43.6)
Affected digit ¥
2 10 (23.8) 7(17.9)
3 13 (31.0) 13 (33.3) .
4 13 (31.0) 12(308 0%U
5 6 (14.3) 7 (17.9)

T meansstandard deviation

in(%)

“"Pearson chi-square or Fisher's exact test was used.
"Independent samples t-test was used.

The median follow-up period was 17 months in the splint
group and 16 months in the K-wire group (p=0.632). Alt-
hough complications were seen at a higher rate in the splint
group, their difference was not significant (33.3% vs.
15.4%, p=0.107) (Table 2).

Table 2. Comparison of the groups in terms of duration of treat-
ment and complications.

Splintgroup  K-wire group

Variables (n=42) (n=39) p
Follow-up 17.0 16.0 0.632™
duration (ay) * [13.2-19.8] [13.0-18.0] '
Complication *

No 28 (66.7) 33(84.6) 0.107"
Yes 14 (33.3) 6 (15.4) '

In(%)

§ median [min-max]

“"Pearson chi-square or Fisher's exact test was used.
"*Mann-Whitney U test was used.

Before treatment, the median loss of extension was 20 de-
grees in the splint group and 18 degrees in the K-wire
group. The median post-treatment extension loss was 4 de-
grees in the splint group and 2 degrees in the K-wire group.
The groups were similar regarding extension loss before
and after treatment (p=0.522 and p=0.0085) (Table 3). The
decrease in extension loss was significant in both groups
(p<0.001 and p<0.001).
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Table 3. Comparison of the groups in terms of extension loss be-
fore and after the treatment.

Splint group K-wire group =

Variables (n=42) (n=39) .

Pre-treatment
extension loss (°)
Post-treatment = 40[00-80]  20[0.0-40] 0085
extension loss (°) §

p <0.001 <0.001

20.0[17.0-25.8] 18.0 [17.0-22.0] 0.522

§ median [min-max]
“Mann-Whitney U test was used.
“Wilcoxon test was used.

Based on Crawford's mallet finger criteria, 16(38.1%) pa-
tients in the splint group were graded as perfect and
20(47.6%) as good. In the K-wire group, 18 patients
(46.2%) were graded as perfect and 17 (43.6%) as good.
Although the rate of patients graded as perfect was higher
in the K-wire group, the difference between the groups was
not significant regarding the results based on Crawford's
criteria (p=0.859). After the treatment, the median degree
of flexion was 47° in the K-wire group and 55° in the splint
group; the difference between the groups was significant
(p<0.001) (Table 4).

Table 4. Comparison of treatment outcomes based on Crawford's
mallet finger criteria.

Splintgroup  K-wire group

Variables (n=42) (n=39) p

Crawford grade *

Perfect 16 (38.1) 18 (46.2) 0.859"

Good 20 (47.6) 17 (43.6)

Fair 5(11.9) 4(10.3)

Poor 1(2.4) 0 (0.0)

Post-treatment 55.0 47.0 .

flexion (°) § [500-60.0]  [400-520] <0001
In(%)

§ median [min-max]
“Fisher Freeman Halton test was used.
“Mann-Whitney U test was used.

DISCUSSION

Our study has shown that the success rate of extension
splint application was as high as that of the surgical ap-
proach in treating mallet finger. Although previous studies
have investigated the subject matter, the results were con-

tentious.246

The volar, dorsal, and stack-type extension splints are
among the conservative treatment options; these splints
can be mass-produced or custom-made thermoplastics.
Micro-perforated models have also been produced to re-
duce the maceration on the skin due to these splints. How-
ever, the effect of the splint type used on clinical outcomes
is contentious.*%7 In 2018, Vernet et al.* evaluated the

clinical results of 50 patients who had dorsal splints and 50

patients who had stack splints, and could not show a sig-
nificant difference in terms of skin complications. Warren
et al.b reported the clinical results of 116 patients who used
Abouna splint or stack splint and found that the results
were similar. Kinninmonth et al.” reported that microper-
forated splints reduce skin maceration and therefore are
better than conventional splints in terms of the complica-
tion rate. In our study, a mass-produced microperforated
stack splint was applied to all patients, and skin maceration
was observed in approximately one-third of the patients.

There are different opinions in the literature regarding the
prescribed duration of extension-splint use.®° In general,
6-8 weeks of all-day splint use followed by 2-4 weeks of
intermittent night splint use is recommended.® Hong et al.®
advocated using splints for more prolonged periods: they
obtained an excellent Crawford grade in 57% of the pa-
tients and a good grade in 26% in a study with 100 patients
and recommended 12 weeks of full-time splint use fol-
lowed by four weeks of part-time night use. In our study,
we applied full-time extension splints for six weeks, and
then night-time splint use for two weeks to all patients. Ac-
cording to Crawford's criteria, we obtained an excellent

grade in 38% of patients and a good grade in 47%.

Several surgical techniques were described for the treat-
ment of mallet finger.1%! Fixation of the DIPJ in extension
with an intramedullary K-wire is one of the standard sur-
gical techniques applied in acute cases. Surgery is a tech-
nically easy and minimal-invasive procedure. Surgical
treatment is usually recommended in cases that involve an
avulsion fracture of more than one-third of the joint, with
joint subluxation, in patients who were not expected to
comply with splint use, with a high risk of developing skin
necrosis, in actively working patients, and in cases where
conservative treatment have failed. In other groups, the
choice of treatment approach may be left to the patient.*?
We explained the advantages and disadvantages of each
treatment method and left the choice of treatment approach
to the patient. Based on Crawford's criteria, we achieved a
perfect grade of 46% and a good grade of 43% in the sur-
gical treatment patients. Comparisons indicated no statis-
tically significant difference, although the surgical ap-
proach was superior to splinting. The most commonly ob-
served complications in treating mallet finger with splints
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are maceration, laceration, and necrosis on the skin. In ad-
dition, complications such as infection, joint disorders,
nail disorders, and the migration or breakage of the wire
are observed in the surgical treatment. In a study of 123
patients receiving surgical or conservative (splint) treat-
ment, Stern et al.® reported a 53% complication rate in the
former group and 45% in the latter. Although we reported
a complication rate of 33.3% in patients who underwent a
stack splint operation in our study, maceration had im-
proved in all patients without stopping the treatment. The
complication rate was 15.4% in patients who underwent
percutaneous fixation with intramedullary K-wire, all of
whom had a pin-tract infection and were treated with oral
administration of antibiotics without the need for retrac-

tion of the wire.

There was no significant difference between the groups re-
garding the loss of extension at the last follow-up visit af-
ter the treatment. After the treatment, DIPJ flexion was 47
degrees in the group treated with the K-wire and 55 de-
grees in the group treated with a splint, and the difference
was statistically significant.

In conclusion, both conservative and surgical approaches
for treating mallet finger are successful, and the results are
similar. Therefore, both treatment options may be offered

to the patients.
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Antitumor Activity of NMS-P937 Specific Small-Molecule Polo-Like Kinase 1
Inhibitor, in PC3 Human Prostate Cancer, Hela Cervical Cancer, and SKOV-3

Ovarian Cancer Cell Lines

PC3 Insan Prostat Kanseri, Hela Servikal Kanser ve SKOV-3 Over Kanseri Hiicre
Hatlarinda, Spesifik Kiiciik Molekiillii Polo Benzeri Kinaz 1 Inhibitoriit NMS-P937'nin

Antitimor Aktivitesi

Nazan YURTCU! " Aylin GOKHAN?

oz
Amag: Spesifik kiigiik molekiil polo benzeri kinaz 1 (PLK1) inhibit6rii olan NMS-P937'nin PC3 insan prostat kanseri, HeLa servikal kanser
ve SKOV-3 over kanseri hiicre hatlarinda antitimor aktivitesini arastirmay1 amagladik.

Araglar ve Yontem: PC3, HeLa ve SKOV-3 hiicreleri, 48 saat boyunca NMS-P937 ile muamele edildi. Canlilik, XTT kolorimetrik tahlil ile
analiz edildi ve PC3'lin en hassas hiicre dizisi oldugu bulundugundan, toplam oksidan status (TOS) degerleri, NMS-P937 ile tedavi edilmis ve
edilmemis PC3 hiicrelerinde TOS tahlili ile degerlendirildi.

Bulgular: Kanser hiicre hatlarinin proliferasyonu, konsantrasyondaki artigla baglantili olarak NMS-P937 tarafindan orta derecede inhibe edildi.
NMS-P937'nin PC3, HeLa ve SKOV-3 hiicrelerindeki 48s ICso degerleri 27.3, 69.7 ve 79.3 uM olarak kaydedildi. TOS, kontrol ve NMS-P937
ile muamele edilmis PC3 hiicrelerinde 6lgiildii ve sirastyla 3.15+0.36 ve 4.49+0.64 pmol H202 Equiv./L olarak hesaplandi, bu da ¢aligma
bilesiginin etkisi altinda artan oksidatif stresi gosterdi (p=0.035).

Sonug: PLK1 inhibitorii NMS-P937, PC3 insan prostat kanseri, HeLa servikal kanser ve SKOV-3 over kanserinden olugan kanser hiicre
hatlarinin aktivitesini doza bagl bir sekilde azaltir. Bu bilesik oksidatif stresi arttirir ve bu da bilesigin PC3 hiicrelerinde sitotoksik aktivitesinde
¢ok 6nemli bir rol oynayabilir. Ancak yine de farkli kanser hiicre dizileri ve tim6r modellerini igeren hem in vitro hem de in vivo ¢aligmalarin
yapilmasina ve gelisebilecek olumsuz etkilerin ortaya ¢ikarilmasina ihtiyag vardir.

Anahtar Kelimeler: kanser hiicre hatlari; NMS-P937; oksidatif stress; PLK1 inhibisyonu; sitotoksisite
ABSTRACT

Purpose: We aimed to investigate the antitumor activity of NMS-P937, a specific small-molecule polo-like kinase 1 (PLK1) inhibitor, in PC3
human prostate cancer, HeLa cervical cancer, and SKOV-3 ovarian cancer cell lines.

Materials and methods: PC3, HeLa, and SKOV-3 cells were treated with NMS-P937 for 48 h. The viability was analyzed by XTT colorimetric
assay. Since PC3 was found to be the most sensitive cell line, total oxidant status (TOS) values were evaluated in NMS-P937-treated and non-
treated PC3 cells via TOS assay.

Results: The proliferation of cancer cell lines was moderately inhibited by NMS-P937 in conjunction with the increase in concentration. The
I1Cso values of NMS-P937 in PC3, HelLa, and SKOV-3 cells were recorded as 27.3, 69.7, and 79.3 uM, respectively, for 48 h. TOS was measured
in control and NMS-P937-treated PC3 cells and calculated as 3.15+0.36 and 4.49+0.64 umol H202 Equiv./L, respectively, indicating the in-
creased oxidative stress under the influence of the study compound (p=0.035).

Conclusion: The PLKZ1 inhibitor NMS-P937 reduces the activity of cancer cell lines consisting of PC3 human prostate cancer, HeLa cervical
cancer, and SKOV-3 ovarian cancer in a dose-dependent manner. This compound increases oxidative stress, which may play a pivotal role in
the cytotoxic activity of the compound in PC3 cells. However, there is still a need to carry out both in vitro and in vivo studies, including
different cancer cell lines and tumor models, and to reveal the adverse effects that may develop.

Keywords: cancer cell lines; cytotoxicity; NMS-P937; PLK1 inhibition; oxidative stress
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INTRODUCTION

Cancer is an important part of global health problems, and
according to statistics from developing countries, death
from heart disease is considered the second major disease.!
In addition, the aging world population with the extension
of human life and the increase in the number of aged peo-
ple increase in cancer-causing habits such as smoking con-
tinues to increase cancer incidence.! Globally, one in five
people suffer cancer in their lifespan, and one in eight men
and one in eleven women die as a result. The aging of the
world's population and socio-economic risk factors remain
among the main factors contributing to this increase.
Breast cancer is one out of every four women diagnosed
worldwide. Cervical, thyroid, lung, and colorectal cancers
are also common among women; prostate and lung cancers
are the most common in men and they together account for
almost one-third of all male cancers.? Based on a recent
report from the American Cancer Society, over 248 thou-
sand, 14 thousand, and 21 thousand new cancer cases of
the prostate, cervix, and ovary, respectively, and over 34
thousand, 4 thousand, and 13 thousand deaths from can-
cers of the prostate, cervix, and ovary, respectively, are

projected to occur in the United States in 2021.3

PLK family consists of five members (PLK1-PLKS5),
which are involved in centrosome ripening, control point
retrieval, cytokinesis, spindle assembly, apoptosis, and nu-
merous other features of cellular functions and cell divi-
sion. In addition to the role of PLK1 in adapting DNA
damage and restarting the cell cycle?, recent results have
come to the fore that PLKs are associated with tumor de-
velopment and are overexpressed in many cancer cell

types.®

The assembly of a bipolar spindle and centrosome matura-
tion function occurs via PLKs. Micro-injection of PLK1-
specific antibody into the cell is known to result in the dis-
ruption of cell division while causing the formation of ab-
normal chromatin and microtubules.® The size and number
of centrosomes required to organize microtubules in the
cell increase before mitosis begins.” The many protein ag-
gregations, including M-phase-specific phosphoprotein
(MPM-2) reactive phosphor epitopes, and the monitoring
of y-tubulin are indicative of the functional ripening of
centrosomes. Much smaller mitotic spindle polarities were

formed in cells injected with PLK1-specific antibody, and
it was seen to reduce the expression of MPM-2 and y-tu-

bulin.56

Nowadays, drugs effective during mitosis, such as vinca
alkaloids and taxanes, are among the most accomplished
chemotherapeutics used in antineoplastic therapy. These
medications are microtubule-binding compounds that hin-
der the mitotic spindle function to arrest the cell cycle in
mitosis and encourage apoptosis in cancer cells. These
chemotherapeutics not only affect proliferating cancer
cells but also lead to critical side effects by affecting the
intracellular carrying processes mediated by microtubules

on non-proliferative cells, including neurons.®

Peripheral neuropathy is dose-limiting toxicity for agents
whose mechanism of action is on microtubule binding, and
at least two neuropathies have been reported in up to 30%
of cancer patients using paclitaxel. As a result, there is a
special interest in developing new antimitotic drugs that

target non-microtubular structures.®

NMS-937, one of the phase Il clinical trial compounds, is
a PLK1 inhibitor with good selectivity and oral bioavaila-
bility.’® NMS-P937, a selective small-molecule PLK1 in-
hibitor, is also suitable for both injection and oral admin-
istration.’® We aimed to investigate the antitumor activity
of NMS-P937 simultaneously in PC3 human prostate can-
cer, HeLa cervical cancer, and SKOV-3 ovarian cancer
cell lines and to reveal its association with oxidative stress.
Since the most NMS-P937-sensitive cell line was found to
be PC3 cells, the treatment-related oxidant status was

measured on PC3 cells.

MATERIALS and METHODS

Cell Lines and Culture Conditions

PC3 (CRL-1435), HeLa (CCL-2), and SKOV-3 (HTB-77)
cell lines (American Type Culture Collection, ATCC,
USA) were cultured in Dulbecco Modified Eagle’s Me-
dium (DMEM; Gibco Thermo Fisher Scientific) supple-
mented with 1% L-glutamine (Sigma-Aldrich), 1% peni-
cillin-streptomycin (Sigma-Aldrich) and 10% fetal bovine
serum (FBS; Sigma-Aldrich). The cell cultures were main-
tained at 37°C in a humidified atmosphere with 5% CO:a.
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Stock solution for NMS-P937 (Medchem) was prepared
using dimethyl sulfoxide (DMSO; Sigma-Aldrich)!! and
further diluted with DMEM before administration to a fi-
nal DMSO percentage less than 0.5%.

Cell Viability Assay

PC3, HelLa, and SKOV-3 cell lines were analyzed by XTT
(2,3-bis-(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazo-
lium-5-carbox-anilide) colorimetric assay (Roche Diag-
nostic) to evaluate the anti-proliferative activity of NMS-
P937.12 Before the treatment was administered, the cells
had been seeded in 96-well culture plates with a density of
1x10% cells/well in a 100-pL culture medium (DMEM)
and incubated overnight. 1, 5, 10, 25, 50, and 100 puM final
concentrations of NMS-P937 were then administered to
the cells for 48 h. A mixture of 100 pL of DMEM culture
medium (without phenol red) and 50-uL of XTT labeling
solution was placed into each well to measure viable cells.
Later, the plates were incubated at 37°C for 4 h. After this
incubation period, the plates were shaken, and the absorb-
ance was measured at 450 nm with an ELISA microplate
reader (Thermo). The cell viability was expressed as live-
cell amount percent compared to the non-treated control.
All experiments were conducted in triplicate, and the ICso
values of NMS-P937 in all the investigated cancer cell
lines were determined by Graph Prism 7 software
(GraphPad).

Measurement of TOS Values

PC3 cells, the most NMS-P937-responsive cell line com-
pared to other cancer cell lines, were treated with NMS-
P937 at the 1Cso dose for 48 h. NMS-P937-untreated (con-
trol) and -treated PC3 cells were analyzed with the Total
Oxidant Status Assay Kit (Rel Assay Diagnostics, Turkey)

according to the manufacturer’s protocol.*?

Briefly, the kit standards and cell supernatants premixed
with reaction reagent (reagent 1) were applied in the wells.
The staining reagent (reagent Il) was then applied in the
following process, and incubation was carried out at 37°C
for 5 minutes. The absorbance was then read at 530 nm.
With this method, which is based on the oxidation of fer-
rous ions to ferric ions in the presence of sufficient oxidant

in the environment, TOS levels are tested by measuring

ferric ions in xylenol orange samples. The assay results in
which H202 was used to calibrate the assay were expressed
as micromolar hydrogen peroxide equivalent per liter
(umol H202 Equiv/L).t314

Statistical Analysis

Statistical analysis was performed by the Kruskal-Wallis
ANOVA test with post-hoc Dunn’s and Mann-Whitney
tests as appropriate. The data were given as mean+stand-
ard deviation (SD) and a p-value less than 0.05 was con-
sidered statistically significant. Data analyses and graphic
presentations were performed using GraphPad Prism 7.0
software (GraphPad, USA).

RESULTS

NMS-P937 Treatment Reduced the Cell Proliferation
of Cancer Cells

This study demonstrated the cytotoxic activity of NMS-
P937 in each of the multiple cancer cell lines consisting of
PC3 human prostate cancer, HelLa cervical cancer, and
SKOV-3 ovarian cancer. The growth of cancer cell lines
was moderately inhibited by NMS-P937 in a concentra-
tion-dependent manner (Figure 1), and the I1Cso values of
NMS-P937 in PC3, HelLa, and SKOV-3 cells were noted
to be 27.3,69.7, and 79.3 uM for 48 h, respectively.
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Figure 1. Antiproliferative activity of NMS-P937 at different con-
centrations (1-100 uM) on PC3, HeLa, and SKOV-3 cell lines.
After 48 h of treatment, the cell viability was determined by XTT
assay. All data are presented as mean + SD in triplicate. “Denotes
significant differences with the following p values. p=0.044 for 10
1M vs. control in PC3 cell line. p=0.037 for 25 uM vs. control in
PC3 cell line. p=0.028 for 50 uM vs. control in PC3 cell line.
p=0.021 for 100 uM vs. control in PC3 cell line. p=0.024 for 50
1M vs. control in HeLa cell line. p=0.018 for 100 uM vs. control
in HeLa cell line. p=0.027 for 50 uM vs. control in SKOV-3 cell
line. p=0.019 for 100 uM vs. control in SKOV-3 line.
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Furthermore, since PC3 cells were found to be more sen-
sitive to NMS-P937 compared to HeLa and SKOV-3 cell
lines, a TOS assay was carried out within this cell line.

NMS-P937 Treatment Altered TOS in PC3 Cells

The effect of NMS-P937 on the TOS of PC3 cells was
measured with a TOS assay kit.1® As a result of the appli-
cation of all doses to the cell lines, changes in oxidative
stress in the PC3 cells were observed, but only the results
of the experimental group in which the active substance
was applied at a dose equal to the ICso dose are shown in
the article. PC3 cells were treated with NMS-P937 at the
I1Cso concentration for 48 h and the assay was performed.
TOS values were calculated as 3.15+0.36 and 4.49+0.64
umol H202 Equiv/L in control and NMS-P937-treated PC3
cells, respectively, indicating increased oxidative stress
under the effect of the study compound (p=0.035) (Figure
2).

=)
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Control NMS-P937 (27.3 nM)

Figure 2. Determination of TOS values in PC3 cells. Treatment
with the 1Cs value of NMS-P937 for 48 h significantly increased
TOS of PC3 cells compared to the untreated control. TOS was
determined with the TOS assay kit, and the results were obtained
as mean =+ SD from three samples of the media from culture wells
containing PC3 cells. “Significantly different compared to control
(p=0.035).

DISCUSSION

This study demonstrated the anti-proliferative activity of
NMS-P937 on PC3, HelLa, and SKOV-3 cell lines exam-
ined by XTT assay at different concentrations (1-100 pM)
of NMS-P937 for 48 h for the first time. There was a dose-
dependent decrease in the cell viability in all the cancer
cell lines; however, this effect was significantly pro-
nounced in the PC3 cell line (p<0.05). Additionally, in the
PC3 cells exposed to 27.3 uM of NMS-P937 for 48 h, the
treatment increased the TOS of PC3 cells. These results
may indicate that the cytotoxic effect of NMS-P937 on
PC3 is due to its induction of oxidative stress.

Despite approaches based on multiple anti-tumoral combi-
nations or surgical downsizing, only modest improvement
has been shown in the overall five-year survival rate of ad-
vanced cancer patients. Although traditional treatment ap-
proaches depend on the medical history and health status
of the individuals, it is still important to develop less tiring
but effective options in cancer control because side effects
such as nausea, hair loss, weakness, and fatigue are quite

discomforting.®

A serine/threonine-protein kinase PLK1 plays an essential
role in the cell cycle regulation by intervening in steps such
as cytokinesis, bipolar spindle formation, chromosome
separation, and centrosome maturation that occur during
mitosis.'? Overexpression of PLKZ1, one of five identified
mammalian homologs, is believed to cause weakening in
checkpoints leading to excessive cellular division and thus
cancer, including solid tumors, lymphomas, and leukemia.
This overexpression linked to cancer progression, chemo-
therapeutic drug resistance, and poor prognosis makes
PLK1 inhibition an attractive strategy for anticancer ther-

apy.10,16

PLK1 is considered an encouraging target that provides an
advantage to developmental studies of anticancer drugs,
which can be used as monotherapy or in combination with
other chemotherapies. Although a lot of effort has been
made in clinical trials for PLK1 inhibitors, none of them

have yet been licensed by the FDA.Y

Therefore, it is vital to conduct detailed preclinical studies
to determine which malignancies will benefit from PLK1
inhibitors and what doses of PLK1 inhibitors influence
malignancies. Among ongoing drug studies to arrest the
cell cycle and induce apoptosis in cancer cell lines and
xenograft tumor models through depletion or inhibition of
PLK1 activity, NMS-P937 (also known as MNS-1286937,
onvansertib) is emerging as a novel inhibitor specific to
PLK1.18 A total of six studies were found, four in progress
and one completed, for NMS-1286937 OR Onvansertib
OR PCM-075 in ClinicaTtrials.gov search conducted in
the preparation phase of this article.

Although remarkable efforts have been made over the dec-
ades, major challenges remain their significance in the

treatment of prostate cancer, cervical cancer, and ovarian
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cancer. Understanding the cellular and molecular abnor-
malities involved in these cancers with a multi-disciplinary
approach will be insightful for targeted therapies and en-
hancement of clinical outcomes. Considering the role and
importance of PLK1 inhibitors in cancer treatment, in this
study, the antitumor activity of NMS-P937, a potential
therapeutic, was evaluated in three different cell lines con-

sisting of the prostate, cervical and ovarian cancers.

Prostate cancer is believed to be triggered by the interrela-
tion of many pathways, including androgen receptor (AR)
signaling and oxidative stress. Zhang et al. demonstrated
that oxidative stress activates signaling in prostate cells in
a Plk1-dependent manner.t® Li et al. showed the sensitivity
to treatment protocol in 22RV1, a BRCA1-deficient cas-
tration-resistant prostate cancer cell line, with PIk1 inhibi-
tor combination, as well as in castration-resistant prostate
cancer xenograft tumors.?’ Xu et al. developed a therapy
that had a dual effect on both BET and PLK1 inhibitions.?*
They achieved anti-proliferation activity and induced
apoptosis on castration-resistant prostate cancer cells in
vitro and tumor growth suppression with the castration-re-

sistant prostate cancer xenograft model in vivo.

Trial studies of PLK1 inhibitors in the treatment of cervi-
cal cancer continue with great speed and promising results.
The overexpression of PLK1 in cervical cancer and its
clinical implications have shed light on treatment modali-
ties over PLK1, demonstrating the promising possibility of
PLK1 as a biological marker for cervical cancer. In a re-
cent publication, the issue has gained importance with suf-
ficient evidence of PLK1 overexpression in cervical can-
cer.2 Guo et al. also supported our study by concluding
that PLK1 knockdown inhibited the growth of HelLa cer-

vical cancer cells.?

PLK1 activation, a well-recognized oncogene outlined in
many cellular processes, has been implicated in the onco-
genic role of Aurora Borealis in ovarian cancer.?* In an-
other study investigating the factors affecting the prolifer-
ation and migration of cancer in SKOV3 and RMGL1 ovar-
ian cancer cell lines with transwell assay, flow cytometry,
and methyl thiazole tetrazolium (MTT), the importance of
regulation of PLK1 expression on the proliferation and mi-

gration of cancer cell lines was emphasized.? In a study

involving stages I/11 ovarian cancer patients, after demon-
strating that high PLK1 expression is associated with poor
prognosis, triple combination (paclitaxel/the potent PLK1
inhibitor B16727/proTAME) induced pronounced apopto-
sis in ovarian cancer cell lines, OVCAR-3 and SKOV-3,
and primary ovarian cells derived from cancer patients.?
The authors compared the viability of OVCAR-3 and
SKOV-3 cells after individual and combination therapies
to consider the prognostic role and therapeutic potential of
PLK1 for ovarian cancer. They emphasized that the com-
binatorial approach with a PLK1 inhibitor and proTAME
is a promising strategy to efficiently lower the 1Cso of
paclitaxel in ovarian cancer cells. This triple treatment re-
vealed important results for developing PLK1-included

combinatorial treatments.

Compared to the I1Cso value in the SKOV-3 ovarian cancer
cell line in our study, Affatato et al. showed that lower con-
centrations of PLK1 inhibitors are active in mucinous and
non-mucinous ovarian cancer cell lines (serous cell lines),
including SKOV3.2” However, there are reports hypothe-
sizing that at high concentrations, PLK1 inhibitors might
promote mitotic slippage events that promote cell sur-
vival.?8 Therefore, there remains a need to assess different
doses of PLK1 inhibitors in various cell lines. Studies eval-
uating these comparisons, such as the content of our study,
are important as they form the basis for future in vivo ex-

periments.

As the role of PLK1 in the cancer mechanism is clarified,
PLK1 inhibitors also qualify for potential in the clinical
management of other cancers.?’> NMS-P937 decreased the
clonogenic and migration ability of human osteosarcoma
cell lines.?® NMS-P937 has been proven to be an anti-
cancer therapeutic against acute myelogenous leukemia
(AML) in different experimental preclinical studies; fur-
thermore, this agent has demonstrated a good oral bioa-
vailability in combination with another antineoplastic
agent Cytarabine, and promised long-term survival.3°
Casolaro et al. demonstrated a model of AML as AML-
NS8 in mice by injection of leukemic blasts from CD56+
monoblastic AML (M5a) patient with the aggressive phe-
notype.3* NMS-P937 displayed cytotoxicity to AML-NS8
cells with ICso of 36 nM and showed promising results

10
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compared to standard therapies with increased median sur-
vival time, making the opinion that it can support thera-
peutic use in AML. NMS-P937 was attributed as a candi-
date to have an important place in combination therapies,
referring to the survival rates of combination therapy with
cytarabine in animals with a disseminated model of AML,
and tumor regression results of combination therapy with
irinotecan in HT29-human colon adenocarcinoma xeno-
grafts.1® A recently published phase Ib study of orally ad-
ministered onvansertib in a 28-day cycle was conducted in
relapsed or refractory AML patients in combination with
either low-dose decitabine or cytarabine. Dose-limiting
toxicity, maximum tolerated dose, pharmacokinetics,
safety, and antileukemic activity were investigated within
the study.3? The results of this study, in which the combi-
nation of decitabine and onvansertib was well tolerated
and antileukemic activity was recorded and provided use-
ful information for further studies.

Our findings indicate that PLK1 inhibitor NMS-P937 di-
minishes the activity of cancer cell lines, including PC-3
human prostate, HeLa cervical cancer, SKOV-3 ovarian
cancer, in a dose-dependent manner. PLK1 inhibition
promises hope for monotherapy or combinatorial therapy
strategies in cancer. We believe that MNS-P937 can be
highly effective in combating cancer and other PLK1-re-
lated diseases. However, there is still a need to plan both
in vitro and in vivo studies, including different cancer cell
lines and tumor models, and to reveal the adverse effects

that may develop.
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Retrospective Evaluation of Optic Nerve Sheath Diameters of Patients Diagnosed
with Brain Death

Beyin Oliimii Tamis1 Almis Hastalarin Optik Sinir Kihif Caplarinin Retrospektif Olarak

Incelenmesi

Oguz GUNDOGDU '~ Onur AVCI !

0z
Amag: Calismanin amaci; beyin 6liimil tanist almis hastalarin optik sinir kilif ¢ap1 (OSKC) ile beyin 6liimii etiyolojisi arasindaki
iliskiyi ortaya koymak ve OSKC ile apne testi oncesi ve sonrasi kan gazi parametreleri arasinda korelasyon olup olmadigini aragtirmak-
tir.

Araclar ve Yontem: Beyin 6liimii tanisi almis 92 hastanin sag ve sol goz igin OSKC degerleri, parsiyel karbondioksit basinci (pCOz2),
apne testi 6ncesi ve sonrasi kan gazi parametreleri retrospektif olarak incelendi.

Bulgular: Subaraknoid kanama ve intraserebral kanama en sik goriilen beyin 6liimii nedenleriydi. Sag goz i¢in ortalama OSKC degeri
6.37+1.03 mm, sol goz i¢in 6.43+1.02 mm olarak bulundu. Sadece 8 hastanin OSKC ¢ap1 5.00 mm’nin altinda 6lgiildii. pCO2’nin
yiizdelik degisimi ile OSKC arasinda istatistiksel olarak anlamli korelasyon bulunmadi (p>0.05).

Sonug¢: Caligmanin sonucuna gore beyin Oliimil tanis1 almig hastalarda OSKC degerleri pCO2’den bagimsiz olarak ¢ok yiiksektir.
Komadaki hastalarin beyin 6liimii tanisi agisindan degerlendirilmesinde OSKC’nin kendisine bir yer bulacagim diisiinmekteyiz.

Anahtar Kelimeler: apne testi; beyin 6liimii; kan gazi analizi; optik sinir kilif ¢ap1
ABSTRACT

Purpose: Purpose of this study is to reveal the relationship between optic nerve sheath diameter (ONSD) and the etiology of brain
death and to investigate whether there is a correlation between ONSD and blood gas parameters before and after the apnea test in
patients diagnosed with brain death.

Materials and Methods: The data of 92 patients with brain death diagnoses were retrospectively analyzed for ONSD measurements
for each eye, partial carbon dioxide pressure (pCO-), and blood gas parameters before and after the apnea test.

Results: Subarachnoidal and intracerebral hemorrhages were the two most common brain death etiology. The mean ONSD for the
right eye was 6.37+1.03 mm. The mean ONSD for the left eye was 6.43+1.02 mm. Only 8 patients had ONSD below 5.00 mm. There
was no statistically significant correlation between the percent change of pCO2 and ONSD change (p>0.05).

Conclusion: The present study shows that ONSD values are very high regardless of the partial pressure of carbon dioxide in patients
with brain death diagnoses. We can suggest that ONSD can find a place for evaluating comatose patients for brain death diagnosis.

Keywords: apnea test; blood gas analysis; brain death; optic nerve sheath diameter
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INTRODUCTION

In the year 2021, there were approximately 25000 patients
waiting for organ donation in Turkey. This number is
above 100000 in the USA, but the transplantation rate is
lower all over the world. Seventeen patients die each day
because they cannot find a suitable organ donation in the
USA. In half of 2021, the number of successful transplan-
tations was 3703 in Turkey. Most of the organ donations
are originated from cadavers or patients with brain death
diagnoses. These statistics show that a quick brain death
diagnosis is crucial in intensive care units (ICU) for suc-
cessful transplantation and organ donation. In recent years,
global healthcare policies have attached more importance
to brain death diagnosis to increase the rate of organ trans-

plantation.*

There is a direct connection between the subarachnoidal
part of the optic nerve and the chiasmal cistern of the brain.
Through this connection, cerebrospinal fluid (CSF) circu-
lates freely between these two areas. CSF flow occurs in
the perineural subarachnoid space, and the pressure around
the optic nerve increases if a high intracranial pressure
(ICP) presents, and this causes an extension of the dural
sheath and an enlargement in the optic nerve sheath diam-
eter (ONSD). The anterior portion of the dural sheath, usu-
ally 3 mm from the optic globe, is affected by this exten-
sion. Therefore, ONSD is measured at a distance of 3 mm
from the optic globe on the optic nerve in brain tomogra-
phy. In this area, the subarachnoid space contains a trabec-
ular meshwork. These trabeculae are composed of lep-
tomeningeal cells and delicate collagenous fibrils; some-
times, they contain one or two blood vessels. Through
these features, it is the area with the best capacity to reflect

the increased pressure.t

5 millimeter (mm) was generally accepted as an upper
limit of ONSD measurement in studies, although a specific
and exact cut-off value could not be determined.>® Kim-
berly et al. have systematically confirmed that the thresh-
old of 5 mm in ONSD reflects ICP above 20 mmHg.°® In
another study, the optimal limit of ONSD for the determi-
nation of ICP above 20 mmHg was found to be > 5.0 mm
with 94% sensitivity and 98% specificity.?

In our literature review, we have found that there were
publications on increased ONSD values in patients fol-
lowed-up with the suspicion of brain death in recent
years.1%-12 However, ONSD was measured by ultrasound
in these studies. Therefore, we decided to retrospectively
investigate the ONSD values in brain imaging of patients

with a confirmed brain death diagnosis.

The aim of the present study was to investigate whether
there was a correlation between the etiology of brain death
and pCO2 change before and after the apnea test and
ONSD by examining the data of patients diagnosed with
brain death.

MATERIALS and METHODS

This single-center, retrospective clinical study was ap-
proved by Sivas Cumhuriyet University Non-Interven-
tional Clinical Research Ethics Committee with its deci-
sion dated 16.02.2022 and numbered 2022-02/06.

The data of 92 patients who had brain death diagnoses in
our hospital between the dates of 01.01.2014 and
01.01.2022 were analyzed retrospectively. Age, gender,
causes of brain death, blood group type, optic nerve sheath
diameter measurements for each eye, pH, pO2, and partial
carbon dioxide pressure (pCO2) measured before and after
the apnea test were recorded. Patients with no definitive

diagnosis of brain death were excluded from the study.

Brain computerized tomography (CT) or magnetic reso-
nance imaging (MRI) scans were assessed with a series of
millimeter slices (one slice every 0.6 mm). ONSD was
measured at a distance of 3 mm behind the eyeball, imme-
diately below the sclera, using Sectra Uniview software
(Sectra Workstation, Model 23.1, ©Sectra AB, Sweden).
ONSD was measured as a cross-section from one side of
the optic nerve sheath to the other side through the center
of the optic nerve. The diameters were measured for the

patients’ both eyes separately.

Statistical Analysis

Frequency tables describing the characteristics of the pa-
tients were prepared. Normality was tested with the
Shapiro-Wilk test for pH and pCO2 values. pH and pCO2
values before and after the apnea test were tested with the
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Wilcoxon sign test. Pearson correlation analysis was used
between pH, pCOz2, pO2, and ONSD.

RESULTS

Forty-five (48.9%) of the patients were female, and 47
(51.1%) were male. Most of the brain death diagnoses (29
cases) were obtained in the year of 2019. The Rh (+) was
the most frequently seen blood group type (n=37) in pa-
tients. Only one patient had blood group type AB Rh (-).

Subarachnoidal hemorrhage and intracerebral hemorrhage
were the two most common brain death etiology. Other
brain death etiologies are shown in Table 1.

Table 1. Etiologies of brain death.

Brain death etiology NUTIEGT  (FRrEEiEE

(n) (%)
Hypoxic-ischemic encephalopathy 5 5.4
Cerebral edema 1 11
Cerebral infarct 7 7.6
Subdural hematoma 2 2.2
Intracranial tumor 12 13
Subarachnoid hemorrhage 40 435
Intracerebral hemorrhage 22 23.9
Cancer in terminal phase 1 11
Encephalitis 1 11
Pulmonary thrombo-embolism 1 11
Total 92 100

Sixty-seven of the patients had computerized brain tomog-
raphy as a cranial imaging method, and 25 of the patients
had brain MRils.

Forty patients had metabolic disorders other than brain
death etiology. The mean sodium value was 150.15+12.87
mmol/L (min: 127 mmol/L, max: 178 mmol/L). Seventeen
patients had cardiopulmonary resuscitation (CPR) before
the brain death diagnosis, while 75 patients had not. The
mean CPR duration was 6.92+2.54 minutes. Forty-eight
patients had a positive result for the apnea test, while 2 pa-
tients were negative for the apnea test. Forty-two patients
could not meet the appropriate clinical conditions for the
apnea test. Relatives of 16 patients accepted organ dona-
tion. The mean duration between the first day of ICU hos-
pitalization and brain death diagnosis was 13.67+21.03

days.

The mean ONSD for the right eye was 6.37£1.03 mm
(min: 3 mm, max: 9 mm). The mean ONSD for the left eye
was 6.43£1.02 mm (min: 3 mm. max: 8.80 mm). There

was no significant difference between the left and right

measurements of ONSD (p>0.05). The mean values of
ONSD measurements according to apnea test positivity are

shown in Table 2.

Table 2. Mean values of ONSD measurements according to apnea
test positivity.

ONSD Aprr;esiltte“ Number Mf;“nf)sn T P
Riaht eve Non-positive” 44 6.26+1.07
ONLEYE  positive 48 6.47£1.00 0975 0.332
Left eve Non-positive 44 6.47+0.97
Y& positive 48 6.39+1.07 0387 0700

ONSD: optic nerve sheath diameter

SD: standard deviation

*: Non-positive patient group contains 2 patients with a negative result for
the apnea test and 42 patients without the apnea test.

mm: millimeter

Only 8 patients had ONSD below 5.00 mm for right eye
and left eye measurements. Four patients with apnea test
(+) had ONSD below 5.00 mm for both eyes and 4 patients
without apnea test had ONSD below 5.00 mm for both
eyes. Both 2 patients with apnea test (-) had ONSD values
higher than 5.00 mm for both eyes. There was no correla-
tion between apnea test positivity and ONSD rising above
5.00 mm (p>0.05) (Table 3).

Table 3. ONSD values according to apnea test positivity

Apnea Test Number  Percentage
ONSD
Result (n) (%)
. Non-positive” 40 90.9
Right ONSD > 5.00 mm Positive 44 9.6
. Non-positive 4 9.1
Right ONSD < 5.00 mm Positive 4 8.4
Non-positive 40 90.9
LeflONSD 25.00mm 5 iive a4 91.6
Non-positive 4 9.1
Left ONSD < 5.00 mm Positive 2 84

*: Non-positive patient group contains 2 patients with a negative result for
the apnea test and 42 patients without the apnea test.

ONSD: optic nerve sheath diameter

mm: millimeter

In patients with a positive result for the apnea test, there
was no correlation between ONSD values and the param-
eters of arterial blood gas analysis made for the apnea test

(Table 4).

Table 4. *Correlation between ONSD values and blood gas anal-
ysis.

ONSD pH2 pH1 p022 p021 pCO;2  pCOslL

Right  P=0709 p=0.817 p=0.684 p=0.142 p=0.749 p=0497
ONSD  R=p055 R=0.034 R=0.060 r=0.215 r=0.047 r=0.101
Lt P=0.782 p=0319 p=0970 p=0087 p=0841 p=0.076
ONSD  \—0041 r=0.147 r=0.006 r=0.249 r=0.030 r=0.259

*Spearman correlation test was used

ONSD: optic nerve sheath diameter

pH2, p022, pCO22: pH, partial oxygen pressure, and partial carbon dioxide
pressure measured in the second blood gas analysis of the apnea test.

pH1, pO21, pCO21: pH, partial oxygen pressure and partial carbon dioxide
pressure measured in the first blood gas analysis of the apnea test.
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When the etiology of brain death and ONSD were ana-
lyzed, the distribution of ONSD measurements according

to the cut-off value of 5 mm was shown in Table 5.

Table 5. The number of patients that had ONSD values below
5.00 mm according to the etiology of brain death.

Right ONSD Left ONSD

Etiology <5.00  >5.00 <5.00 >5.00

mm mm mm mm
Hypoxic-ischemic
encephalopathy 0 5 0 5
Cerebral edema 0 1 0 1
Cerebral infarct 0 7 0 7
Subdural hematoma 1 1 1 1
Intracranial tumor 1 11 2 10
Subarachnoid hemorrhage 5 35 2 38
Intracerebral hemorrhage 1 21 3 19
Cancer in terminal phase 0 1 0 1
Encephalitis 0 1 0 1
Pulmonary thrombo-
embolism 0 ! 0 1

ONSD: optic nerve sheath diameter
mm: millimeter

The correlation analysis was made between the percent
change of partial carbon dioxide pressure (pCO2) and
ONSD change according to the cut-off value of 5.00 mm.
There was no significant correlation between the percent
change of pCOz and ONSD change (Table 6) (p>0.05).

Table 6. The correlation between the percent change in pCO2 and
percent change in right and left ONSD in patients with a positive
result for the apnea test.

Percent Percent Percent
pCO2 - ONSD change for change for change for
right-ONSD pCOo2 left-ONSD
Percent change p=0.636 p=0.000
for right-ONSD R=1.000 R=-0.070 R=0.817
Percent change P=0.636 p=0.255
for pCO2 R=-0.070 r=1.000 r=-0.168
Percent change p=0.000 p=0.255
for left-ONSD R=0.817 r=0.168 r=1.000

Pearson correlation analysis test was used
ONSD: optic nerve sheath diameter
pCO2: partial carbon dioxide pressure

DISCUSSION

This study shows that ONSD values are high in patients
with brain death diagnoses. Only 8 patients had ONSD val-
ues below 5.00 mm, while 86 of 92 had ONSD values
>5.00 mm. The cause of this rise in ONSD was researched
in the study by analyzing the pCOz2 values of the apnea test,
but there was no statistically significant correlation found
between pCO2 change and ONSD change above or below
5.00 mm. Although hypercapnia is blamed for increased
intracranial pressure, the results showed that brain pathol-
ogies must be much more blamed for increased ICP than

hypercapnia because most patients had a subarachnoid

hemorrhage, intracerebral hemorrhage, intracranial tumor,

and other intracranial pathologies in this study.

Usually, hemorrhagic or thrombotic intracranial events are
the most common causes leading to the brain death pro-
cess.’®14 In a study by De Eira et al., the most common
causes of brain death were hemorrhagic and ischemic in-
tracranial events.'® Subarachnoid hemorrhage, traumatic
brain injury, and stroke were the most common causes of
brain death in another study consisting of 1844 brain death
patients.* According to the results of this study, the causes
of brain death show parallelism with the literature.

In the study of Huzjan et al., they measured ONSD by ul-
trasonography in 10 patients with brain death diagnoses
and 17 healthy subjects for control.’® The mean ONSD val-
ues were found to be 7.1 mm for the left eye and 7.3 mm
for the right eye in Huzjan et al.’s study, while our results
were 6.26 mm for right-ONSD and 6.47 for left-ONSD.
The difference in the mean ONSD results of these two
studies is due to etiology and patient number. Huzjan, et
al.’s study contains 10 patients with intracranial patholo-
gies, while the present study contains non-intracranial pa-
thologies, even the intracranial etiologies are the majority.
Also, the present study contains more patients. Another
difference between the two studies is the measurement
method of ONSD. Huzjan et al. used ultrasonography for
the measurements, while our study used cranial CT or
MRI, but we think this difference cannot cause different
measurements of ONSD. Even if the ultrasonography is a
more subjective method than CT or MR, repetitive ONSD
measurements in comatose patients can give the same re-
sults as the ONSD measurements on CT or MRI. In awake
patients, ONSD measurements can be much harder be-
cause there is a need for orientation of the patient to the
process to decrease eye movements during the measure-

ments.

In a study of Yazar!l, 45 patients were divided into 3
groups. 15 patients were in the brain death group, 15 were
in the comatose group, and 15 were healthy controls. The
mean ONSD values were found to be highest in the brain
death group. He found mean ONSD values as 7.55 mm for
brain death patients, while mean ONSD values were 6.99

mm in the comatose group. His brain death group contains
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a patient with drug intoxication and a patient with pneu-
monia, while others had intracranial pathology. This pa-
tient sample resembles our patient sample, but our study
contains a higher number of patients. Again, Yazar meas-
ured ONSD with ultrasonography, while the present study
measured ONSD with cranial CT or MRI. Even though the
methods are different, the two studies state that ONSD val-

ues are absolutely rising in patients with brain death.

Topguoglu et al. measured ONSD in patients with brain
death diagnoses, comatose patients, patients with neuro-
logical diseases, and healthy subjects in their study.'? They
found the mean ONSD values of patients with brain death
to be 8.34 mm, which was statistically higher than other
groups. All three studies about ONSD measurement with
ultrasonography provided higher ONSD values than the
present study. The possible cause of this result can be dif-
ferent methods used in these studies. While MRI shows the
exact borders of the sheath of the optic nerve, some CT
scans may not show the sheath well due to the capture
quality of tomography. The use of both CT and MRI in this
study may have affected the results.

There are some limitations of this study. Because of the
retrospective nature, bias can be found. For measuring the
ONSD values, a standard method was not used. Both CT
and MRI were used to assess the ONSD values, and these
two different choices could affect the measurements. The
difference between the number of patients scanned with
CT and MRI is very high; therefore, the study is not ho-
mogenized in terms of these two methods. Most of the pa-
tients had anti-edema therapy due to their cranial patholo-
gies. ONSD measurements under anti-edema therapy were

another limitation of this study.

The present study shows that ONSD values are very high
regardless of the partial pressure of carbon dioxide in pa-
tients with brain death diagnoses. Even if the ONSD was
measured with ultrasound or CT/MRI, it could reach abso-
lutely high numbers in patients with brain death diagnoses.
We can suggest that ONSD can find a place for evaluating

comatose patients for brain death diagnosis.
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Konvansiyonel Fizik Tedavi Alan Fibromiyalji Hastalarinda Balneoterapinin

Katkisi
Contribution of Balneotherapy in Fibromyalgia Patients Receiving Conventional

Physical Therapy

Engin TASTABAN* Omer Faruk SENDUR?

oz

Amac: Bu caligmada, konvansiyonel fizik tedavi alan fibromiyalji hastalarinda balneoterapinin fonksiyonel iyilesme, agri, uyku ve
yasam Kkalitesi ile ilag tiiketimi tizerindeki katkisinin arastirilmas1 amaglanmigtir.

Araglar ve Yontem: ilk kez fibromiyalji tanis1 alan 107 kadin hasta galigmaya dahil edildi. Hastalar transkutandz elektriksel sinir
stimiilasyonu, ylizeyel sicak ve terapotik ultrason igeren fizik tedavi modaliteleri uygulanan (grupl) ve balneoterapi ile birlikte birinci
gruba verilen fizik tedavi modaliteleri uygulanan (grup 2) olmak tizere ikiye ayrildi. Tiim hastalara 10 seans tedavi programi uygulandi.
Tedavi dncesi ve sonrasi1 Fibromiyalji Etki Anketi (FEA), Viziiel analog skala (VAS), Pittsburg Uyku Kalitesi Indeksi (PUKT), Yasam
kalitesi Kisa Form-36 (KF-36) kullanilarak degerlendirmeler yapildi. Hastalarin tiikettikleri toplam parasetamol tablet miktari da ay-
rica kaydedildi.

Bulgular: Her iki grupta, tedavi dncesine gore tedavi sonrast agri VAS, FEA ve PUKI skorlarinda anlamh diizelme saptanirken bal-
neoterapi alan hastalarda daha anlamli iyilesme saptandi. Balneoterapi grubunda ilag tiiketimi anlamli miktarda diisiik olup KF-36’nin
tedavi sonrast agri, genel saglik ve sosyal fonksiyon skorlarinda anlamli iyilesme gozlendi.

Sonug: Fibromiyalji tedavisinde konvansiyonel fizik modaliteleri ile kombine edilen balneoterapi, hastalarda agri, fonksiyonel durum,
yasam ve uyku kalitesi ile ilag tiiketimi lizerinde olumlu katk1 saglayan etkili bir tedavi segenegi olarak uygulanabilir.

Anahtar Kelimeler: agr1; balneoloji; ilag tiiketimi; kronik yorgunluk; yasam kalitesi
ABSTRACT

Purpose: This study aims to investigate the role of applying additional balneotherapy to fibromyalgia patients while receiving con-
ventional physical therapy.

Materials and Methods: 107 female patients diagnosed with fibromyalgia for the first time were studied in two groups. Group 1
included patients receiving Transcutaneous Electrical Nerve Stimulation and physical therapy modalities, including superficial hot and
therapeutic ultrasounds. Patients in Group 2 received balneotherapy in addition to the therapeutic modalities given to the first group.
All patients went through a 10-session treatment program. The evaluation was based on the Fibromyalgia Impact Questionnaire (FIQ),
Visual Analogue Scale (VAS), Pittsburgh Sleep Quality Index (PSQI), and Quality of Life Short Form-36 (SF-36) before and after the
treatment. The total amount of paracetamol tablets consumed was also recorded.

Results: There were significant recovery_in post-treatment pain VAS, FIQ, and PSQI scores in both groups, compared to before
treatment, but the improvements were more pronounced after the balneotherapy. The drug consumption was also significantly lower,
and patients treated with balneotherapy expressed better general health and social function scores of SF-36.

Conclusion: A combination of balneotherapy with conventional physical modalities appears to be an effective treatment option for
fibromyalgia as it positively contributes to the patient's pain, functional status, quality of life and sleep, and drug consumption.
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GIRiS

Fibromiyalji yaygin viicut agrisi, yorgunluk, uyku bozuk-
lugu, kognitif disfonksiyon ve depresyon gibi semptomlar
ile karakterize kronik agr1 sendromudur.! Hastalikla iligkili
tlim bu semptomlar hastanin yasam kalitesini olumsuz et-
kilemektedir.?2 Genel popiilasyonda prevalans1 %2-3 ara-
sinda olup kadinlarda daha sik goriilmektedir.® Multifak-
toriyel etiyolojiye sahip olan hastaligin patogenezinde ge-
netik, norolojik ve psikolojik faktorler ile uyku bozuklugu
ve immiinolojik mekanizmalarin rol oynadig: bildirilmis-

tir.4

Giiniimiizde fibromiyalji tedavisinin radikal bir tedavi
yontemi bulunmamaktadir.® Tedavinin amac1 semptomlari
azaltmak, yagam kalitesi ve fonksiyonlari iyilestirmektir.®
Bu amagla, hastanin agr1 siddetini, eslik eden semptomlari
ve fonksiyonel durumunu g6z 6niine alan farmakolojik ve
non-farmakolojik tedavi yéntemleri tercih edilmektedir.”
Balneoterapi, termal ve/veya mineralli sularin, peloidlerin
ve gazlarin, yontem ve dozlar1 belirlenmis, banyo, paket,
icme ve inhalasyon uygulamalar seklinde, diizenli aralik-
larla seri halde tekrarlanarak kullanilmasiyla, belirli bir za-
man araliginda ve kiir tarzinda gergeklestirilen bir tedavi
yontemidir.® Balneoterapinin mekanik, termal ve kimyasal
etkileri olmakla birlikte immiinolojik ve anti-inflamatuar
etkileri de bulunmaktadir.® Ulkemizde balneoterapi en sik
dejeneratif eklem hastaliklari, daha sonra yumusak doku
romatizmalar1 ve kronik donemdeki inflamatuar romatiz-
mal hastaliklarda kullanilmaktadir.® Fizik tedavi modali-
teleri ile birlikte kombine edildiginde, basta fibromiyaji ol-
mak iizere kas iskelet sistemi hastaliklarin iyilesmesinde

olumlu katki sagladig: bildirilmistir.*t

Balneoterapi, agri ve fonksiyonel iyilesme {iizerinde
olumlu etkileri sebebi ile uzun yillardir fibromiyalji teda-
visinde tercih edilen bir non-farmakolojik tedavi secenegi-
dir.'? Tiirkiye Fiziksel Tip ve Rehabilitasyon Dernegi’nin
Fibromiyalji Tan1 ve Tedavi Onerilerinde, balneoterapinin
mekanik, fiziksel ve kimyasal faktorlerle etki gosterdigi;
kas tonusu ve agr1 siddetini olumlu etkiledigi; yasam kali-
tesini iyilestirdigi vurgulanmistir.! Bu rehberde, hastanin
klinik tablosuna gore hidroterapi/balneoterapi verilebile-
cegi Onerilmistir (Kanit diizeyi Ia, orta giigte 6neri). Ulus-
lararasi kilavuzlarda balneoterapi, fibromiyaljinin non-far-

makolojik tedavileri arasinda yerini almistir ve hastalarin

yasam kalitesini olumlu etkiledigi ancak kanit diizeyinin
13,14

orta giicte oldugu bildirilmistir.
Bu ¢aligmanin amact; konvansiyonel fizik tedavi alan fib-
romiyalji hastalarinda balneoterapinin fonksiyonel iyi-
lesme, agr1, uyku ve yasam kalitesi ile ilag tiiketimi {ize-

rindeki katkisini aragtirmaktir.
ARACLAR VE YONTEM

Calismamiz prospektif, randomize kontrollii olup, calis-
mamzm etik kurul onayr Adnan Menderes Universitesi
Tip Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar
Etik  Kurulu’ndan alinmigtir (tarih:14/05/2015,
say1:2015/592). Calismaya, American Collage of Rheuma-
tology (ACR) 2010 y1il1 tan1 kriterlerine gore ilk kez fibro-
miyalji tanisi alan 20-65 yas aras1 107 kadin hasta dahil
edildi. Fibromiyalji tedavisinde tercih edilen ilaglart kul-
lanmig ve/veya kullanmakta olan, sistemik inflamatuvar
romatizmal hastalig1 olan, kaplica tedavisi almasinda sa-
kinca olan, son bir y1l iginde kaplicaya gitmis olan, malig-
nitesi olan, endokrin ve psikiyatrik bozuklugu olan hasta-

lar ¢caligma dis1 birakildi.

Fibromiyalji tanis1 i¢in ACR 2010 Fibromiyalji tan1 kriter-
leri kullamldi.'® En az ii¢ aydir yaygin agrisi olan hastada;
Yaygin Viicut Agrist Skalast (YAS) ve Semptom Siddet
Skalast (SSS) degerlendirildi. Yaygin Viicut Agrist Ska-
las1, son yedi giin i¢inde agr1 hissedilen bdlgelerin sayisi-
dir. Bu bdlgeler; ¢ene (sag/sol), omuz(sag/sol), iist kol
(sag/sol), alt kol (sag/sol), kalca (trokanter, gluteal bolge)
(sag/sol), iist bacak (sag/sol), alt bacak (sag/sol), boyun,
sirt, bel, gbgiis ve karm olup her bdlge bir puan olacak ge-
kilde kaydedildi. Semptom Siddet Skalasi, iki grupta (A ve
B) hesaplanarak toplam puan elde edildi. A grubu, son bir
hafta icerisindeki yorgunluk, dinlenmeden uyanma, bilis-
sel bulgular ve somatik semptomlar olup 0-3 arasinda puan
verildi. B grubu, son alt1 ay igerisindeki bas agrist, alt ka-
rinda agri-kramp, depresyon varligi olup 0-3 arasinda puan
verildi. Degerlendirme sonrast YAS>7 puan ve S$S>5
puan veya YAS-3-6 puan ve S$S>9 puan olmasi duru-

munda fibromiyalji tanis1 konuldu.

107 fibromiyalji hastasi random sayilar tablosuna gore

randomize edilerek iki tedavi grubuna ayrildi. Birinci
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gruptaki hastalarin boyun-sirt-bel paravertebral bolgele-
rine transkutandz elektrik sinir stimiilasyonu (TENS) (20
dakika, 0-100 Hz, 6 elektrod), yiizeyel sicak (20 dakika,
250W infraruj lamba, 50 cm mesafe) ve terapdtik ultrason
(6 dakika, 1.5 W/cm?2) igeren fizik tedavi modaliteleri uy-
gulands. ikinci gruptaki hastalara, balneoterapi ile birlikte
birinci gruba verilen fizik tedavi modalitelerini igeren te-
davi programina alindi. Balneoterapi uygulamast, su sicak-
lig1 38° C olan termal terapotik havuzda, 2 hafta siireyle,
haftada 5 giin, tam banyo seklinde toplam 10 seans uygu-
land1. Tedavi siiresince hastalarda tedavinin kesilmesini

gerektirecek termal kriz veya yan etki gézlenmedi.

Hastalari yas ve viicut kitle indeksi (VKI) bakimmdan de-
mografik 6zellikleri kaydedildi. Hastalarin boy ve kilolar1
dlgiilerek VKI (Kilo/(boy)?) kg/m? cinsinden hesapland.

Hastalarin fiziksel fonksiyonu ve saglik durumu Fibromi-
yalji Etki Anketi (FEA) ile degerlendirildi.*® Bu 6lgek; fi-
ziksel fonksiyon, kendini iyi hissetme hali, ise gidememe,
iste zorlanma, agri, yorgunluk, sabah yorgunlugu, tutuk-
luk, anksiyete ve depresyon olmak iizere on ayr1 6zelligi
Olemektedir. Yiiksek skorlar diisiik fonksiyonellik diize-
yini gostermektedir. Tiirk¢e versiyonu gegerlilik ve giive-
nilirlik ¢aligmasi Sarmer ve arkadaglari tarafindan yapil-

mgtir.t’

Agr siddeti Viziiel Analog Skala (VAS) degerlendirildi.*®
Hastalara 10cm’lik bir ¢izgi lizerinde 0’dan 10’a kadar
yerlestirilen rakamlarin ne anlama geldigi anlatildi. Hig
agr1 olmamasinin 0, karsilasilan en siddetli agrinin 10 ve
orta derecedeki agrinin da 5’e uydugu anlatilarak hastala-
rin hissettikleri agr1 siddetini tanimlamalart istendi. Isaret
konulan nokta ile hattin baglangi¢ noktas1 arasindaki me-
safe cm olarak 6l¢iildii ve bulunan sayisal deger hastanin

agr1 siddeti olarak kaydedildi.

Uyku kalitesini degerlendirmek i¢in Pittsburg Uyku Kali-
tesi Indeksi (PUKI) kullanild1.*® Indeksin puanlanan 18 so-
rusu 7 bilesenden olusmaktadir. Her bir madde 0-3 puan
tizerinden degerlendirilmekte olup toplam puan 0-21 ara-
sindadir. Toplam puanin 5’ten bilyiik olmas1 “kotii uyku
kalitesini” gostermektedir. Indeksin Tiirkce gecerligi ve

giivenirligi yapilmistir.?

Yasam kalitesi Kisa Form-36 (KF-36) ile degerlendirildi.?*
KF-36, fiziksel fonksiyon, fiziksel rol giigliigii, agr1, genel
saglik, vitalite, sosyal fonksiyon, emosyonel rol giicliigii
ve mental saglik olmak iizere 8 alt dlgekten olugsmaktadir.
Alt 6lgeklerin puanlart 0-100 arasinda degismekte ve yiik-
sek puan iyi saglik durumunu gostermektedir. KF-36’nin

Tiirkge gegerlilik ve giivenilirlik ¢aligmasi yapilmustir.?

Hastalarm klinik degerlendirmeleri tedavi dncesinde ve te-

davi biter bitmez olmak {izere iki kez yapildi.

Caligma siirecinde hastalarin sadece parasetamol (500 mi-
ligram) tablet almalarina izin verildi ve tiikettikleri toplam

tablet miktar1 kaydedildi.

istatistiksel Analiz

Siirekli degiskenlerin normal dagilima uygunlugu Kolmo-
gorov-Smirnov testi ile incelendi. Degiskenlerin higbiri
normal dagilim gostermedigi i¢in tanimlayici istatistikler
medyan(%25-%75) olarak gosterildi. Gruplar aras1 karsi-
lagtirmada Mann-Whitney U testi, grup i¢i (6nce-sonra)
karsilagtirmada Wilcoxon t testi kullanildi. p<0.05 anlamli
kabul edildi. Referans ¢aligmada elde edilen etki biiyiiklii-
giiniin kuvvetli diizeyde oldugu goriildii (0=0.05, iki yonlii
hipotez, etki biiyiikliigii=1.13). Referans calismasindaki
sonuglardan yola g¢ikarak yaptigimiz gii¢ analizi sonu-
cunda, %80 gii¢ i¢in 6rneklem biiyiikligii her bir grup igin

en az 14 kisi olarak hesaplandi.

BULGULAR

Calismamiz, fibromiyalji tanisini ilk kez alan ve ek siste-
mik hastalig1 olmayan 107 kadin hastadan olugsmaktaydi.
Hastalarin demografik ve klinik 6zellikleri Tablo 1°de gos-
terilmistir. Hastalarin medyan yaslar: grup 1°de 39.5 (37.0-
41.0) ve grup 2°de 40.0 (37.0-43.5) yil idi. Gruplar ara-
sinda yas, viicut kitle indeksi ve semptom siireleri agisin-
dan istatistiksel olarak anlamli fark saptanmadi (sirasiyla
p=0.386, p=0.309 ve p=0.518) (Tablo 1).

Tablo 1. Hastalarin demografik verileri

Grup 1 Grup 2
Parametreler (n=53) (n=54) p
Yas (y1il) 39.5(37.0-41.0)  40.0 (37.0-43.5) 0.435
Viicut kitle indeksi
(kg/m2) 27.4(25.7-30.1)  27.9(25.8-31.3) 0.309
Semptom siiresi (ay) 18 (16-18) 18 (15-20) 0.518
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Tedavi éncesi, agr1 VAS, FEA ve PUKI skorlarinda grup-
lar arasinda istatistiksel olarak anlamli fark bulunmad (s1-
rastyla p=0.552, p=0.603, p=0.632) (Tablo 2). Her iki gru-
bun kendi i¢indeki degerlendirmelerinde, tedavi dncesine
gore, tedavi sonrasi agr1 VAS, FEA ve PUKI skorlarinda
istatistiksel olarak anlamli diizelmeler kaydedildi. Bu-
nunla birlikte gruplar arasi degerlendirmede, grup 2’deki
tedavi sonrasi skorlarda istatistiksel olarak anlamli iyi-
lesme oldugu saptand: (Tablo 2). ilag tiiketimi analizinde,
grup 1’deki hastalarin 11.0 (8.0-13.0) tablet, grup 2’deki
hastalarm 7.0 (5.8-9.0) tablet aldiklar1 kaydedildi. flag tii-

ketiminin gruplar aras1 degerlendirmesinde, grup 2’deki

tablet sayisinin istatistiksel olarak anlamli miktarda az ol-
dugu gozlendi (p<0.01) (Tablo 2). KF-36’nin 8 alt 6lgegi-
nin hem grup i¢i hem de tedavi sonrasi skorlart gruplar
arasi olarak analiz edildi. Tedavi 6ncesine gore tedavi son-
ras1 grup 2’nin tiim alt 6lgeklerinde, grup 1’nin ise sosyal
fonksiyon hari¢ diger alt 6lgekte istatistiksel olarak an-
lamli iyilesme gozlendi. KF-36’nin gruplar arasi anali-
zinde ikinci grubun tedavi sonrasi agr1, genel saglik ve sos-
yal fonksiyon skorlarinda istatistiksel olarak anlamli iyi-

lesme oldugu gozlendi (Tablo 3).

Tablo 2. Hastalarin tedavi 6ncesi ve sonrasi klinik verileri ile ilag tiiketim miktarlarinin karsilastirilmasi

Parametreler Grup 1 (n=53) Grup 2 (n=54) p
FEA (tedavi 6ncesi) 55.0 (46.5-57.5) 55.0 (49.0-58.2) 0.603*
FEA (tedavi sonrasi) 39.0 (31.5-46.0) 34.0 (19.0-44.3) 0.007*
p <0.001** <0.001**
Agr1 VAS (cm) (tedavi dncesi) 6.0 (5.0-7.5) 6.0 (5.0-8.0) 0.552*
Agr1 VAS (cm) (tedavi sonrast) 5 (4-6) 3(2-6) <0.001*
p <0.001** <0.001**
PUKI (tedavi éncesi) 7.0 (3.5-8.0) 6.0 (4.0-7.0) 0.632*
PUKI (tedavi sonras1) 5.0 (4.0-6.0) 3.0 (2.0-4.0) <0.001*
p 0.021** <0.001**
flag Tiiketimi (parasetamol tablet) 11.0 (8.0-13.0) 7.0 (5.8-9.0) <0.001*
FEA: Fibromiyalji Etki Anketi, VAS: Viziiel Analog Skala, PUKI: Pittsburg Uyku Kalitesi Indeksi
* Mann-Whitney U testi
** Wilcoxon T testi
Tablo 3. Hastalarimn tedavi 6ncesi ve sonrast Kisa Form-36 degerlerinin kargilastirilmasi
Kisa Form-36 alt olgekleri Grup 1 (n=53) Grup 2 (n=54) p
Fiziksel fonksiyon (tedavi 6ncesi) 36 (34-44) 37 (35-44) 0.371*
Fiziksel fonksiyon (tedavi sonrasti) 51 (40-66) 54 (42-80) 0.040*
<0.001** <0.001**
Fiziksel rol gligliigii (tedavi dncesi) 39 (33-51) 44 (34-51) 0.606*
Fiziksel rol gii¢liigii (tedavi sonrast) 44 (36-57) 47 (43-74) 0.090*
p 0.011** <0.001**
Agr (tedavi 6ncesi) 38 (32-45) 39 (33-45) 0.896*
Agn (tedavi sonrast) 59 (46-71) 71 (66-76) 0.003*
p <0.001** <0.001**
Genel saglik (tedavi 6ncesi) 35 (32-45) 40 (34-46) 0.651*
Genel saglik (tedavi sonrast) 58 (45-70) 70 (65-75) 0.002*
<0.001** <0.001**
Vitalite(tedavi dncesi) 37 (30-45) 36 (30-46) 0.641*
Vitalite(tedavi sonrasi) 65 (51-70) 70 (51-75) 0.128*
p <0.001** <0.001**
Sosyal fonksiyon (tedavi dncesi) 56 (45-64) 44 (45-58) 0.344*
Sosyal fonksiyon (tedavi sonrasi) 63 (42-70) 70 (59-76) 0.002*
p 0.052** <0.001**
Emosyonel rol giigliigii (tedavi 6ncesi) 41 (33-48) 42 (34-55) 0.336*
Emosyonel rol giigliigii (tedavi sonrasi) 55 (44-69) 66 (45-77) 0.203*
<0.001** <0.001**
Mental saglik (tedavi dncesi) 43 (34-45) 44 (35-48) 0.568*
Mental saglik (tedavi sonrasi) 54 (45-66) 66 (55-78) 0.002*
p <0.001** <0.001**

* Mann-Whitney U testi
** Wilcoxon t testi

TARTISMA
Caligmamizdaki sonuglara gore, fibromiyalji tedavisinde

her iki tedavi grubu etkili olmakla birlikte balneoterapi ve

konvansiyonel fizik tedavinin kombine edildigi grupta

agr1, fonksiyonel durum, yagsam ve uyku kalitesi ile ilag tii-
ketiminde daha anlamli iyilesme oldugunu goézlemledik.

Bu sonuglar, balneoterapinin kronik agri ile seyreden fib-
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romiyalji hastalarinda hem klinik iyilesme hem de ilag kul-
lanimu {izerindeki olumlu katkis1 agisindan 6nem tagimak-

tadur.

Balneoterapi mekanik, kimyasal ve termal etkilerine baglh
olarak gelisen fizyolojik ve biyokimyasal degisiklikler ile
agn iizerinde etkili olmaktadir.?? Inen inhibitdr yolaklarm
aktivasyonu, beta-endorfin salinimi, biiyiime hormonu ve
adrenokortikotropik hormon seviyelerinin yiikselmesi ara-
cihig ile agn esigini arttirmaktadir.?* Ardig ve arkadaslar
balneoterapinin serum IL-1, PGE2 ve LTB4 gibi inflamas-
yon ve agr1 mediatorlerinin salinimini baskilayarak kronik
agrili durumlarinda iyilesmeye katki sagladigin bildirmis-
lerdir.s

Fibromiyalji konusundaki bilgiler artmakla birlikte hasta-
ligin tedavisine yonelik arastirmalar literatiirde sikca yer
almaktadir.?® Bu ¢alismalarda balneoterapinin osteoartrit,
fibromiyalji, bel agris1 ve kronik romatizmal hastaliklarin
tedavi ve rehabilitasyonunda etkili oldugu gosterilmistir.
Langhorst ve arkadaglarmin yaptiklar1 meta-analizde, orta
diizeyde kanitla, balneoterapinin fibromiyalji hastalarinda
agr1 ve yasam kalitesi tizerinde kisa siireli olumlu etkisi ol-
dugu ancak bu sonuglarin daha fazla hastayla, yiiksek ka-
liteli yapilacak baska galigmalarla desteklenmesi gerekti-
gini bildirilmistir.?’ 21 ¢alisma ve 1306 fibromiyalji hasta-
sini igeren dort sistematik derleme irdelendiginde, balneo-
terapinin fibromiyalji hastalarinin agr1 diizeylerinde an-
laml: iyilesme sagladigi ve bu etkinin ortalama 14 hafta
siirdiigii bildirilmistir.*? Ulkemizde Karagiille ve arkadas-
lar1 tarafindan yapilan 819 hastanin alindigi retrospektif
calismada, romatizmal ve kas iskelet sistemi hastalikla-
rinda balneoterapinin agr1 ve fonksiyonlar1 iyilestirerek et-
Kin bir tedavi sagladig1 bildirilmistir.8

Fibromiyalji tedavisinde hidroterapi ve balneoterapi teda-
vilerinin etkinliginin degerlendirildigi derlemede, balneo-
terapinin agr1 ve hassas nokta sayisinda orta-bilyiik bo-
yutta azalttigma iliskin orta diizeyde kanit bulunmusgtur.?
Bununla birlikte hastalarin agr diizeyi ve fonksiyonlari
iizerinde olumlu etkisinin uzun dénem takiplerinde devam
ettigi gosterilmistir. Buskila ve arkadaslarinin yaptig1 ¢a-
lismada, balneoterapi alan tedavi grubundaki agri siddeti,
fiziksel fonksiyon, hassas nokta sayisinda balneoterapi al-

mayan kontrol grubuna gére 3. ay 6l¢iimlerine kadar an-

lamli azalma oldugunu gdzlenmistir.*® Evcik ve arkadas-
lar1 ii¢ haftalik balneoterapi tedavisi sonrasi hassas nokta
sayisi, VAS, FEA ve Beck Depresyon Olgegi skorlarinda
anlamli iyilesme gozlendigi ve alt1 aylik takiplerinde etkili
oldugunu géstermislerdir.3! Altan ve arkadaslarmin yap-
tiklar1 aragtirmada fibromiyalji hastalarinda 12 hafta siire
ile haftada 3 kez balneoterapinin etkinligi degerlendiril-
mistir.®? Caligma sonunda FEA, agr1 yogunlugu, hasta ge-
nel degerlendirme ve hassas nokta sayisinda anlamli iyi-
lesme oldugu gozlenmistir. FEA’daki iyilesmenin 12
hafta, agri yogunlugu, hassas nokta sayis1 ve hastalarin ge-
nel degerlendirme skorlarinda iyilesmenin ise 24 hafta de-
vam ettigi bildirilmistir. Fiovaranti ve arkadaglarinin fib-
romiyalji hastalarinda balneoterapinin etkinligi ve tolera-
bilitesini arastirdiklar1 ¢aligmada, VAS ve FEA skorla-
rinda anlamli iyilesme oldugu ve bu etkinin alt1 ay devam
ettigi gozlenmistir.® Bu ¢alisma sonuglarina gore agri
kontrolii ve fonksiyonel iyilesmede balneoterapinin tolere
edilebilen ve uzun siireli etkili oldugunu iddia edilmistir.
Ayrica farmakolojik tedavinin yan etkileri goz 6niine alin-

diginda, balneoterapinin yararliligina dikkat ¢ekilmistir.

Fizik tedavi modaliteleri ile balneoterapinin birlikte veril-
mesinin, hastalarin klinik bulgularinda daha anlaml iyiles-
meler sagladig1 bildirilmistir.3* Kesiktas ve arkadaslar ta-
rafindan yapilan ¢alismada, 56 fibromiyalji hastasina, ti¢
hafta siire ile fizik tedavi modaliteleri (TENS, ultrason,
infrared), balneoterapi ve hidroterapi tedavileri uygulan-
mis.®* Birinci gruba fizik tedavi modaliteleri ve balneote-
rapi, ikinci gruba tek basina fizik tedavi modaliteleri,
tglincii gruba fizik tedavi modaliteleri ve hidroterapi uy-
gulanmus. Hastalar agri, depresyon ve solunum parametre-
leri agisindan tedavi dncesi, 1. hafta, 3. hafta ve 6. ayda
degerlendirilmis. Gruplar arasi degerlendirme yapildi-
ginda fizik tedavi modaliteleri ile balneoterapi alan grup-
taki iyilesmenin diger gruplara gére daha anlamli oldugu
gozlenmis. Altinct aydaki degerlendirmede, agri paramet-
relerindeki iyilesmenin balneoterapi ve hidroterapi alan
gruplarda, depresyon ve solunum parametre skorlarindaki
iyilesmenin ise sadece balneoterapi alan grupta devam et-
tigi gozlenmis. Caligmamizda, konvansiyonel fizik tedavi
modaliteleri ile balneoterapi tedavisinin birlikte verilmesi-
nin klinik parametrelere olumlu katk: sagladigi gozlendi.

Bu sonuglarin elde edilmesinde hastalarin balneoterapiye
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uyum gostermeleri ve tedaviyi kiir sonuna kadar devam et-

tirmelerinin pozitif katk: sagladigi sonucuna vardik.

Literatiirde farmakolojik tedavi almakta iken tedaviye bal-
neoterapi eklenmesinin klinik iyilesmeye anlamli katki
sagladigin1 ortaya koyan galigmalar mevcuttur.3® Nguyen
ve arkadaglari, balneoterapi kiirii alan osteoartrit hastalari-
nin tedavi sonrasi 4. ayda analjezik ve 5. ayda nonsteroid
anti-inflamatuvar ila¢ kullaniminda balneoterapi uygulan-
mayan gruba gére anlaml diisiik oldugunu gostermisler-
dir.®® Ayni galismada, tedavi sonrasi 24. haftada yasam ka-
litesinde anlamli gelisme saptanirken, kontrol grubunda
herhangi bir degisiklik gozlenmemistir. Ozkurt ve arka-
daglarinin yaptiklar1 ¢alismada analjezik ve antidepresan
alan kontrol grubuna gore ilag tedavisine balneoterapi ek-
lenen grupta VAS, FEA, hekimin hastaligi degerlendirme
Olcegi, hastanin hastalif1 degerlendirme 6lgegi ve hassas
nokta sayisinda anlamli iyilesme gdzlenmistir.3” Bununla
birlikte, bu ¢alismada ilag tiiketimi ile ilgili bir analiz ya-
pilmanus. Ozkuk ve arkadaslarinin osteoartrit hastalarinda
medikal tedavi (etodolak), yatarak ve ayaktan balneotera-
pinin agri, yasam kalitesi ve anksiyete {izerine etkisini
arastirdiklar1 ¢aligmada, balneoterapi alan gruplarda an-

laml1 iyilesme gdzlenmistir.%

Calisma sonuglarina gore,
ilag tedavisinin yan etkileri g6z 6niine alindiginda, balne-
oterapinin faydali bir se¢enek oldugu rapor edilmistir. Ca-
ligmamizda, balneoterapi alan hastalarin tedavi sonrasi de-
gerlendirme parametreleri dikkate alindiginda, basta agri
olmak tizere fonksiyonel durum, yasam ve uyku kalitesi ile
ilag tilketiminde anlamli diizelme saptadik. Balneoterapi
alan hasta grubunda ilag tiiketiminin az olmasi, tedavinin

termal etkisine bagli analjezik etkisinin ila¢ kullanimini

azaltabilecegi goriigiinii desteklemektedir.

Calismamizin tek merkezli olmasi ve yeni tant almig has-
talarin dahil edilmesinden dolay: hasta sayist sinirhi kal-
mistir. Bununla birlikte hastalarin uzun dénemli izlemleri

yapilamamustir.

Bu calisma, fibromiyalji tedavisinde balneoterapinin kon-
vansiyonel fizik tedavileri ile kombine edilmesinin hasta-
nin agri, fonksiyonel durum, yasam ve uyku kalitesi ile ilag
tilketimi tizerinde olumlu katk1 sagladigini ortaya koymak-
tadir. Bu sonug, balneoterapinin hem klinik iyilesme hem
de ilag kullanimu iizerindeki olumlu katkisint géstermesi

agisindan 6nem tagimaktadir.
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Sitomegalovirus, Rubella ve Toksoplasma Gondii’nin Gebelerdeki Seropozitifligi
ve 1gG Avidite Testleri

Seropositivity of Cytomegalovirus, Rubella and Toxoplasma Gondii in Pregnant Women
and 1gG Avidity Tests

Cemal CICEK* "~ Altan AKINEDEN?" Sel¢uk TURKEL"

oz

Amag: Sitomegalovirus (CMV), Rubella ve Toksoplasma gondii (T.gondii) enfeksiyonlari, gebe kadinlarda, dzellikle ilk trimesterde
ortaya ¢iktiginda fetusta konjenital malformasyona neden olmaktadir. Bu ¢alismada gebelerde CMV, Rubella ve T.gondii seropozitif-
liginin belirlenmesi amaglanmustir.

Araglar ve Yontem: Temmuz 2019-Haziran 2021 tarihleri arasinda, Aksaray Egitim ve Arastirma Hastanesi Mikrobiyoloji Labora-
tuvarina basvuran gebelere ait CMV, Rubella ve T.gondii seropozitiflik oranlar1 retrospektif olarak incelendi. Ayrica bu dénemde
calisilan avidite test sonuglarina bakildi.

Bulgular: Caligmaya toplam 3218 gebe alindi. CMV, Rubella ve T.gondii IgM seropozitiflik oranlari sirasiyla %1.9, %0.8 ve %1.4
iken, 1g G de bu oranlar, sirasiyla %97.3, %83.9, %21 dir. CMV’de ve Rubella’da 6rneklerin tamaminin yiiksek avidite oldugu sap-
tandi. T.gondii’ de ise %93.7’si yliksek ve %6.7’si diisiik avidite oldugu goriildii.

Sonug: Aksaray ilinde ilk kez bu ¢alisma ile CMV, Rubella ve T.gondii seropozitiflikleri belirlenmistir. Buldugumuz bu oranlar tilke-
mizdeki diger ¢alismalarla benzerlik gostermektedir. Yas gruplarina gére CMV IgM ve IgG’de fark bulunamamig, Rubella’da ise
yasla beraber azalma saptanmugtir. T.gondii’de ise IgG’de yasla beraber artis oldugu goriiliirken, IgM de oranin degismedigi goriil-
miugstir.

Anahtar Kelimeler: avidite; gebelik; sitomegalovirus; rubella; toksoplasma gondii

ABSTRACT

Purpose: Cytomegalovirus (CMV), Rubella, and Toxoplasma gondii (T.gondii) infections cause congenital malformations in the fetus
when they occur in pregnant women, especially in the first trimester. This study aimed to determine the seropositivity of CMV, Rubella,
and T.gondii in pregnant women.

Materials and Methods: CMV, Rubella, and T. gondii seropositivity rates of pregnant women who applied to the Aksaray Training
and Research Hospital Microbiology Laboratory between July 2019 and June 2021 were evaluated. In addition, the avidity test results
studied during this period were included in the study.

Results: A total of 3218 pregnant women were included in the study. CMV, Rubella, and T.gondii IgM seropositivity rates were 1.9%,
0.8%, and 1.4%, respectively, and these rates for IgG were 97.3%, 83.9%, and 21%, respectively. All the samples were found to have
high avidity in CMV and Rubella. In the T.gondii group, 93.7% of women had high, and 6.7% had low avidity.

Conclusion: CMV, Rubella, and T.gondii seropositivity were determined for the first time in Aksaray province in this study. These
rates we found are similar to other studies in our country. No difference was found in CMV IgM and IgG according to age groups,
while a decrease was found in Rubella with age. In T.gondii, on the other hand, it was observed that there was an increase in 1gG with
age, while the rate did not change in IgM.
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GIRiS

Sitomegalovirus (CMV), Rubella ve Toksoplasma gondii
(T. gondii), enfeksiyonlar1 toplumda her yas grubunda
goriilebilen, genellikle asemptomatik seyreden, 6zellikle
gebeleri etkileyen enfeksiyon hastaliklaridir.! TORCH
grubu olarakta adlandirilan enfeksiyon etkenlerinin i¢inde
yer alan bu etkenler, ozellikle ilk trimesterde iireme
problemleri,  kisirlik,  konjenital =~ malformasyon,
tekrarlayan diisiik, intrauterine fetal 6liime neden olarak
hem anne hem fetus sagligini olumsuz etkilemektedir.>3+
Bu duruma gebelikte goriilen fizyolojik degisiklikler,
gebenin immun sisteminin baskilanmasi ve enfeksiyona

duyarliligin artmasi neden olmaktadir.?

Genel olarak CMV, Rubella ve T. gondii’ye karsi olusan
IgM antikoru tekrarlayan veya primer enfeksiyon, 19G
antikoru ise gecirilmis bir enfeksiyonu gosterir. Ote
yandan saptanan IgM tipi antikorlar 1gG antikoru
olustuktan sonra negatiflesebilir veya uzun siire pozitif
devam edebilir.! Bu etkenlere karsi olusan antikorlarin
gdsterilmesinde, Indirekt Hemagliitinasyon (IHA), Sabin-
Feldman Dye, Immun Floresan Antikor (IFA),
Kompleman Birlesmesi ve Enzyme Linked Immuno-
Sorbant  Assay  (ELISA) gibi  farkli testler
kullanilmaktadir.® IgM tipi antikorlarin degisken durumu
gegirilen enfeksiyonun erken ya da ge¢ donemde oldugunu
belirlemede  yetersiz  olabilmektedir. Bu nedenle
enfeksiyon tanisinda kullanilan IgG avidite testleri ilk
haftalarda disiik avidite gosterirken zamanla yiliksek
avidite 6zelligi kazanirlar.® Bu nedenle 1gG avidite testleri
ise primer akut enfeksiyon, reenfeksiyon veya

reaktivasyonlarin ayirt edilmesinde kullanilmaktadir.”

Bu calisma ile Aksaray Egitim ve Arastirma Hastanesi
Mikrobiyoloji Laboratuvarina Temmuz 2019 ile Haziran
2021 tarihleri arasinda bagvuran gebe kadinlarin CMV,
Rubella ve T.gondii 1gG ve IgM seropozitifligini retros-
pektif olarak belirlenmesi ve IgG avidite test sonuglarinin

degerlendirilmesi amaglanmustir.

ARACLAR ve YONTEM
Orneklerin Toplanmasi

Bu calismada Aksaray Egitim ve Arastirma Hastanesi
Mikrobiyoloji Laboratuvarma, Temmuz 2019-Haziran
2021 tarihleri arasinda bagvuran toplam 3218 gebeye ait T.
gondii, Rubella ve CMV IgG ve IgM test sonuglari ve IgG
avidite test sonuglart retrospektif olarak analiz edilmistir.
Calisma ile ilgili olarak Aksaray Universitesi Klinik Aras-
tirmalar  Etik  Kurulundan onay alinmustir (Ta-
rih:19/08/2021, Karar No: 2021/08-01).

Laboratuvar Testleri

Gebelere ait serum 6rnekleri otomatik Abbott i2000SR ci-
hazinda (Abbott Diagnostics, illuonis, ABD) kullanilarak
kemiliiminesan mikropartikiil enzim immiinolojik tetkiki
(CMIA) yontemiyle ¢alisilmistir. IgG avidite testleri ise
Etimax Cihazinda (Diasorin Spa Saluggia, italya) iiretici

firmanin 6nerileri dogrultusunda ¢aligilmigtir.
istatistiksel Analiz

Calismada elde edilen verilerin degerlendirilmesinde Ki
Kare ve/veya Fisher’in kesin testi kullanilmistir. Genel ta-
nimlayici istatistikler i¢in ortalamatstandart sapma, kate-
gorik degiskenler icin ise ylizde (%) ve frekans (n) dagi-
limlarindan faydalanilmstir. Istatistiksel hipotez testleri
icin IBM SPSS Statistics for Windows, Siiriim 24.0.’1n
(Armonk, NY: IBM Corp. Reflere) paket programu kulla-
nildig1 aragtirmamizda yanilma diizeyi olarak p<0.05 kul-

lanilmstir.
BULGULAR

Hastane kayitlarindan yapilan incelemede ¢alisma yapilan
3218 gebenin yas aralig1 18-47 yas (Yas ortalamasi: +33)
tiir. Calisilan test sayilart T. gondii IgG ve IgM i¢in 2449
ve 3408, Rubella ve CMV ig¢in sirastyla 2447, 3410, 1256
ve 2649’ tur. CMV IgM pozitifligi %1.9, Rubella IgM po-
zitifligi %0.8 ve T.gondii IgM pozitifligi %1.4 oldugu sap-
tanmustir. CMV, Rubella ve T.gondii IgG pozitiflikleri ise
sirastyla %97.3, %83.9 ve %21 dir (Tablo 1) (Sekil 1). Ge-
beler yaslarina gore 3 gruba ayrilmis ve enfeksiyon etken-

lerine ait seropozitiflik oranlarinda yasla birlikte goriilen
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degisiklikler ve bu gruplar arasindaki istatistiksel farklilik-
lar incelenmistir. Caligmamizda, gebelerde yas grupla-
rinda CMV seropozitifliginin aym1 kaldigi (IgG igin
p=0.146, IgM icin p=0.584), Rubella’nin goriilme ora-
ninda azalma oldugu (Ig G igin p<0.001 ve IgM i¢in

IgM oraninda degisme olmadig: (p=0.421) goriilmiistiir.
1gG avidite testleri ile ilgili olarak CMV avidite testlerinin
(n=20) ve Rubella avidite testlerinin (n=8) tamamu yiiksek
avidite degeri ¢tkmuig iken T.gondii’ de numunelerin

(n=16) 15’inde yiiksek ve 1’inde diisiik avidite degeri bu-

p<0.001), T.gondii de ise IgG orani artarken (p<0.001) lunmustur (Tablo 2).

Tablo 1. Gebelerde ias imilarma iére test sonuglari
CMV
18-27 15 (2.1) 706 (97.9) 721 (100) 26 (1.3) 1520 (98.3) 1546 (100)
2837 18 (3.9) 448 (96.1) 466 (100) 21(2.2) 936 (97.8) 957 (100)
38-47 1 (L5) 68 (98.5) 69 (100) 3 (2.1) 143 (97.9) 146 (100)
Toplam 34 (2.7) 1222 (97.3) 1256 (100) 50 (1.9) 2599 (98.1) 2649 (100)
Rubella
18-27 1234 (86.7) 190 (13.3) 1424(100) 16 (0.8) 1965 (99.2) 1981 (100)
28-37 721 (80.6) 173 (19.4) 894(100) 12 (1) 1235 (99) 1247 (100)
38-47 97 (75.2) 32 (24.8) 129(100) 0 (0) 182 (100) 182 (100)
Toplam 2052 (83.9) 395 (16.1) 2447(100) 28 (0.8) 3382 (99.2) 3410 (100)
T.gondii
18-27 190 (13.3) 1240 (86.7) 1430(100) 23(1.2) 1959 (98.8) 1982(100)
28-37 269 (30.2) 621 (69.8) 890(100) 21 (L.7) 1222 (98.3) 1243(100)
38-47 56 (43.4) 73 (56.6) 129(100) 2 (1) 181 (99) 183 (100)
Toplam 515 (21) 1934 (79) 2449(100) 46 (L.4) 3362 (98.6) 3408(100)

Tablo 2. Gebelerde avidite test sonuglari

CMV 20 (100) 0 20 (100)
Rubella 8 (100) 0 8 (100)
T. gondii 15 (93.7) 1(6.3) 16 (100)

100 97,954 4 98:5
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1,7 2.2 2,1

CMV 1gM Rubella 1IgG Rubella igM T. gondii IgG T.gondii lgM

CMV I1gG

Sekil 1. Gebelerde yaslara gore 1gG ve IgM pozitiflik oranlari (%)

TARTISMA enfeksiyona yol agmakta iken, gebelerde maternal ve fetal

enfeksiyonlara yol agmaktadir. Bu durumun 6nlenmesi
TORCH enfeksiyonlari tanim olarak T. gondii, Rubella vi-

rus, CMV, HSV 1 ve 2, HBV, HIV, Troponema pallidum,

parvovirus ve varisella organizmalarimi igermektedir. Bu

acisindan bu {i¢ etkenin gebelerdeki pozitiflik oranlarnin
bilinmesi 6nemlidir.>*'° Ulkemizde ve diinyada bu alanda

yapilmis olan pek ¢ok ¢aligma bulunmaktadir. Literatiirde

etkenler gebe kadinlardaki prenatal donemde transpalasen- iilkemizde son yillarda ayni anda her ii¢ etkenin arastiril-

tal yolla, perinatal dénemde kan veya vajinal sekresyonlar mus oldugu seropozitiflik oranlar1 Tablo 3’te goriilmekte-

yoluyla fetusa gecis nedeniyle, ilk trimesterde fetal konje- dir. Ayrica CMV, Rubella ve T. gondii seropozitiflik oran-

nital anomalilere, erken doguma veya premature dogum lar1 iilkeden iilkeye bolgeden bolgeye degiskenlik goster-

yol agabilir.®® Bu etkenler arasinda yer alan CMV, Rubella mektedir. 161

ve T. gondii, siklikla tiim yas gruplarinda asemptomatik
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Tablo 3. Ulkemizde gebelerde TORCH seropozitiflikleri

il Yayin CMV Rubella T. gondii

Tarihi 19G(%) 1gM(%) 19G(%) 1gM(%) 19G(%) 1gM(%)
Artvin(*") 2014 98.6 16 95.2 0.3 30.3 1.3
Sorgun (Corum) 2014 99.8 0.1 94 0.1 36.9 0.2
)
Diyarbakir(*®) 2018 99.2 0.7 94.1 0.1 34.9 11
Diizce (%) 2020 94.1 0.9 94.3 0.7 36.3 1
istanbul (*4) 2020 99 23 86.4 0.3 24 0.6
izmir(7) 2017 98.9 15 935 12 323 1.9
Konya(*®) 2013 99.2 0.7 95.7 0.15 31.2 0.9
Sivas(') 2020 99 0.7 87.9 0.3 26.7 13
Usak(") 2013 99.4 1 92.2 1 18.3 3
Van(®) 2015 100 2.6 86.5 0.5 37.6 11
Zonguldak(*) 2015 915 2 93.8 15 43.9 25

CMV siklikla asemptomatik olarak gegirilmekle beraber,
gebe kadinlarda fetal 6liim, spontane diisiik, erken dogum,
isitme kaybi, fetal biiylime geriligi ve mental retardasyona
da yol acabilir.?® Bu nedenle gebelerde erken tani 6nemli-
dir. Ulkemizde gebelerde CMV IgM pozitifligi %0.1 ile
%?2.6 arasindadir. Bu oranlarin bagka iilkelerde yapilan ¢a-
lismalarda %0.57 ile %1.7 arasinda oldugu gériilmiistiir.2"”
24 Calismamizda IgM pozitifligi bu oranlara benzer sekilde
%1.9 dur. Ote yandan bu oran, I¢ Anadolu Bélgesinde bu-
lunan Sivas ve Konya iline gore yiiksektir.!*!> CMV IgG
pozitifligi (%97.3) ise diger illerde yapilan ¢alismalarda
saptanan oranlara (%91.5-100) benzer orandadir (Tablo 3).
Ayrica yapilan bir metaanaliz ¢aligmasinda iireme ¢agin-
daki kadinlarda CMV seroprevalansi Diinya’da %86 ¢ik-
mugtir.'® Bu ¢aligmaya gore Diinya’da en diisiik seropozi-
tiflik irlanda’da (%44) iken, en yiiksek seropozitiflik orani
Tiirkiye’dedir (%97).' Ote yandan yapilan ¢alismalarda
Afrika’da en yiiksek CMV oran1 Benin’de, Amerikada’da
Brezilya’da goriilmiistiir.?>>* Asya’nin en kalabalik tilkesi
olan Cin’de bu oran yapilan bir ¢alismada %95.28 bulun-
mustur.?® Hindistan’da ise seroprevalans orani Sahu ve
ark.’nin?' yaptig1 ¢aligmada %57.2 olarak bulunmus iken,
Zuhair ve ark.'s gore seropozitiflik %80 ile %90 arasinda
degismektedir.’® Bizim buldugumuz CMV IgG seropozi-
tiflik orani (%97.3) Benin, Brezilya, Cin ve Hindistan gibi
tilkelerdeki ¢aligmalara gore yiiksek oranda olup, bu du-

rum metaanaliz ¢aligmasi ile uyum gostermektedir.'®

Rubella spontan diisiik, diisiik, 6li dogum, fetal biiyiime
geriligi, erken dogum, kardiak anomali, isitme kayb1 ve
katarakta yol agmaktadir.2’ Bu nedenle gebelerde tarama
amagli ELISA testine bakilmaktadir. Rubellada gebelerde
IgM pozitifligi tilkemizde yapilan ¢aligmalara gore %0.1
ile %1.5 arasinda degismektedir. Caligmamizda IgM pozi-

tiflik oran1 %0.8 iken diger ¢aligmalarla benzer olmakla

beraber bolgemizde bulunan Konya ve Sivas ilinde yapil-
mis caligmalara gore yiiksektir.'®s Ulkemizde Rubella
1gG oran1 %86.4 ile %95.7 oraninda oldugu gorilmiis
olup, bizde caligmamizda yapilan diger ¢alismalara benzer
oranda 1gG seropozitifligi (%83.9) bulduk (Tablo 3). Yas
gruplarina gore Seroprevalansa baktigimizda caligma-
mizda daha dnce yapilmis ¢alismalardan Marchi ve ark. ta-
rafindan Italya’nin Bari sehrinde yapilan bir calismada, ge-
belerde yasla Rubella IgG oraninda artma (%62.7’den
%78.6) saptanmustir.>* Calismamizda bu calismaya gore
yiiksek pozitiflik bulunmasi, iki iilke arasindaki kiiltiirel
farklilik oldugu ve bdlgemizde erken yasta rubellayla kar-
silasildig1 anlamina gelmektedir.'”?* Bu konuda Zuhair ve
ark.’nin'® Rubella seronegatiflik oranlarinin arastirdigi bir
metanaliz caligmasina gore bu oranlar iilkeden iilkeye, bol-
geden bolgeye degiskenlik gostermektedir.!® Bu analize
gore Tiirkiye’de gebelerde rubella seronegatiflik oranlari
%0 ile %9.4 arasindadir. Ote yandan literatiirdeki baska
caligmalarda Rubella IgM ve IgG pozitifligi Hindistan’da
strastyla %0.5 ve %68.4, Brezilya’da %0 ve %97, Cin’de
90.86 ve %81.74 ve Benin’de %0 ve %94 olarak saptan-
mistir.>'?* Bizim ¢aligmamizda Rubella seropozitiflik
orani Cin ile benzerlik gdstermekte olup, Hindistan’a gore

yiiksek, Brezilya ve Benin’e gore diisiik bulunmustur.

T.gondii disiik, mikrosefali, hidrosefali, intrakranial kal-
sifikasyonlar ve mental retardasyonun yaninda, karaciger
biiylimesi ve gézde hasara neden olabilmektedir.® Bu ne-
denle erken tan1 amactyla gebelik doneminde yapilan test-
lerle ilgili olarak, iilkemizde yapilan galigmalarda T.gondii
[gM pozitifligi %0.2 ile %3 ve IgG oranlar ise %18.3 ile
%43.9 arasinda degismektedir (Tablo 3). Caligmamizda bu
oranlar sirastyla %1.4 ve %21 dir. Bu sonuglara gére Ak-

saray ilindeki seropozitiflik oranlari, diger illerdeki sero-
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pozitiflik oranlartyla benzerlik géstermektedir. Ote yan-
dan T.gondii IgM pozitiflik oran1 Konya iline gore yiiksek,
Sivas iline gore diigiiktiir. Ayrica T. gondii IgG prevalan-
sinda Afyonkarahisar, Kayseri ve Italya’nin Bari sehrinde
yapilan ¢aligmalarda da galismamiza benzer olarak yasla
artma (%13.3-%43.4) saptanmugtir.>2%%” Toplamda 250 ¢a-
ligmay1 igeren bir metaanaliz ¢aligmasina gore Diinya’daki
T.gondii IgM seroprevalansinin %1.9 ve IgG seropreva-
lansinin %32.9 oldugu tahmin edilmektedir. Bu analize
gore T.gondii IgG ve IgM seroprevans oranlari bélgeden
bolgeye degisiklik gostermektedir.’® Ulkemiz igin tahmin
edilen oranlar IgM i¢in %1.0-1.99 ve IgG i¢in %30.0-49.9
dur. Elde ettigimiz bu oranlardan IgM orani1 (%1.4) meta-
nalizle uyumlu iken, IgG orani (%21) disiik seviyededir.
Bu oranlar sirasiyla bagka iilkelerden, Hindistan’da %0.7
ve %38.3, Brezilya’da %3.7 ve %72.3 iken, Benin’de
%0.4 ve %30 olarak saptanmistir.2?>24 Bu oranlar Cin’de
%0.29 ve %1.63 olarak bulunmustur.'®?* Bizim ¢alisma-
mizda buldugumuz %1.4 IgM oran1 Brezilya’ya gore dii-
stik, Cin, Benin ve Hindistan’a gore yiiksektir. Yine tespit
ettigimiz T.gondii IgG orani (%21) Brezilya, Hindistan ve
Benin’e gore diisiik, Cin’e gore yiiksektir.

CMV, Rubella virus ve T. gondii, IgM pozitif sonuglar1 her
zaman primer enfeksiyonu gostermeyebilir. IgM anali-
zinde otoimmun hastaliklar, antiniikleer antikorlar, roma-
toid faktor varligi ve diger viral patojenler nedeniyle He-
terotipik IgM antikor reaktivitesi yiliziinden yanlis pozitif-
likler olusabilir.?® Bu nedenle avidite testleri hastaligin
akut-kronik ayiriminda sik kullanilir® Disiik avidite 3-4
ay i¢inde baglamig akut enfeksiyonu gosterirken, yliksek
avidite primer enfeksiyon olmadigint bize gosterir®® Avi-
dite test sonuglarinda CMV avidite caligilan 20 hastada ve
Rubella avidite calisilan 8 hastada yiiksek avidite saptandi.
T.gondii’de ise 1 hasta diisiik, 15 hastada yiiksek avidite

oldugu belirlenmistir.

Sonug olarak, gebelerde konjenital enfeksiyona yol acabi-
len, CMV, Rubella ve T.gondii enfeksiyonlarmnin seropre-
valansinin bilinmesi, klinik olarak gebe takibinde yenido-
ganlarda olusabilecek konjenital enfeksiyonlarin engellen-
mesinde 6nemli bir parametredir. Ote yandan caligma-
mizda gebelerde yas gruplarina gére CMV IgG ve IgM de-
gerlerinde anlamli fark bulunamamis olup, Rubella’da ise

yagla beraber pozitiflikte anlamli azalma saptanmustir.

T.gondii’de ise IgG de yasla beraber anlaml: artis oldugu
goriiliirken, IgM de oran degismemistir. Calismamiz bu
alanda Aksaray ilinde yapila ilk ¢alismadir. Diinyada ve
ilkemizde seropozitiflik oranlari her {i¢ etken i¢in cografik
durum ve sosyo-ckonomik sartlar nedeniyle ¢aligmadan
calismaya farkli sonuglar vermektedir. Bununla birlikte I¢
Anadolu bolgesinde yer alan ve Aksaray iline cografik ko-
num ve sosyokiiltiirel agidan benzerlik gosteren Sivas ve
Konya’da yapilmig calismalarla karsilastirdigimizda, Ak-
saray ilinde her ii¢ etkende IgM seropozitiflik oraninin
yiiksek ve IgG seropozitiflik oraninin diisiik oldugunu tes-
pit ettik. Diger taraftan elde ettigimiz sonuglarin tilkemiz
genelindeki yapilan ¢aligmalarla benzer oranlarda oldugu
belirledik. Elde ettigimiz bu sonuglarin, Kadin Dogum po-
liklinigine bagvuran gebe kadinlar hakkinda 6nemli bir te-
mel veri olmasi nedeniyle ileride bu alanda yapilacak daha

kapsamli ¢aligmalara katk: saglayacagini diisiinmekteyiz.
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Diagnostic Accuracy of Magnetic Resonance Cholangiopancreatography in
Patients with Extrahepatic Cholestasis: A Retrospective Cohort Study
Ekstrahepatik Kolestazlh Hastalarda Manyetik Rezonans Kolanjiyopankreatografinin

Tanisal Dogrulugu: Retrospektif Bir Kohort Calismasi

Beyza YUKSEL' " Nihat OKCU*

oz

Amag: Ekstrahepatik kolestazin ayirici tanisi, goriintiileme tekniklerinin degisken duyarlilik ve 6zgiillik oranlar1 nedeniyle zor
olabilir. Manyetik rezonans kolanjiyopankreatografi (MRCP), safra yollarinin degerlendirilmesinde kullanilan non-invaziv bir yont-
emdir. Biliyer obstriiksiyonda MRCP'nin tanisal dogrulugunu arastirmayi amacladik.

Araclar ve Yontem: Ocak 2012 ile Aralik 2016 arasinda ekstrahepatik kolestaz ile Atatiirk Universitesi Gastroenteroloji Béliimii’ne
bagvuran hastalarin tibbi kayitlar1 geriye doniik olarak incelendi. MRCP sonrasi endoskopik retrograd kolanjiyopankreatografi (ERCP)
yapilan hastalar ¢caligmaya dahil edildi. Hastalarin demografik ve klinik 6zellikleri not edildi. ERCP altin standart tan1 yontemi olarak
kabul edildi. MRCP'nin tanisal etkinligi, ERCP ile karsilastirlldiginda duyarlilik, 6zgiilliik, dogruluk, negatif ve pozitif prediktif
degerler hesaplanarak degerlendirildi.

Bulgular: Yas ortalamasi 60.1£17.5 y1l olan 615 hasta ¢alismaya dahil edildi. MRCP kullanilarak sirastyla 337(%54.8), 101(%16.4)
ve 39(%6.3) hastada koledokolitiazis, malign ve benign darliklar teshis edildi. 65 hastada (%10.6) normal MRCP bulgular1 mevcuttu.
ERCP ile kesin tanilar koledokolitiazis (n=390, %63.4), malign darlik (n=152, %24.7), benign darlik (n=62, %10.1) ve normal bulgular
(n=11, %1.8) olarak belirlendi. MRCP'nin sensitivite ve spesifitesi koledokolitiyazis igin %70.8 ve %72.9, malign darlik i¢in %55.9
ve %96.5, benign darlik i¢in ise %16.1 ve %94.8 idi. Koledokolitiazis, malign ve benign darliklar i¢in genel dogruluk oranlar sirasiyla
%71.5, %86.5 ve %86.8 idi.

Sonug¢: MRCP'nin tanisal dogrulugu, farkli biliyer/kolestatik etiyolojiler i¢in degiskendir. Koledokolitiaziste duyarliliginin daha diisiik
olmasi nedeniyle, dzellikle biliyer obstriiksiyon i¢in klinik bir siiphe oldugunda normal MRCP bulgular dikkatle ele alinmalidir.

Anahtar Kelimeler: ERCP; kolestaz; MRCP; sensitivite; spesifite
ABSTRACT

Purpose: Differential diagnosis of extrahepatic cholestasis can be challenging due to the variable sensitivity and specificity rates of
imaging techniques. Magnetic resonance cholangiopancreatography (MRCP) is a non-invasive method used for the evaluation of bil-
iary tree. We aimed to investigate the diagnostic accuracy of MRCP in biliary obstruction.

Materials and Methods: Medical records of patients admitted with extrahepatic cholestasis between January 2012 and December
2016 were retrospectively reviewed. Patients who had endoscopic retrograde cholangiopancreatography (ERCP) following MRCP
were included. The final diagnosis of ERCP was accepted as gold standard. The diagnostic efficiency of MRCP was evaluated by
calculating sensitivity, specificity, accuracy, negative and positive predictive values as compared with ERCP.

Results: There were 615 patients with a mean age of 60.1£17.5 years. Using MRCP, choledocholithiasis, malignant and benign stric-
tures were diagnosed in 337(54.8%), 101(16.4%), and 39 patients (6.3%), respectively. Normal MRCP findings were present in 65
patients (10.6%). Final diagnoses via ERCP were: choledocholithiasis (n=390, 63.4%), malignant stricture (n=152, 24.7%), benign
stricture (n=62, 10.1%), and normal findings (n=11, 1.8%). The sensitivity and specificity of MRCP were 70.8% and 72.9% for cho-
ledocholithiasis, 55.9% and 96.5% for malign stricture, 16.1% and 94.8% for benign stricture, respectively. Overall accuracy rates
were 71.5%, 86.5%, and 86.8% for choledocholithiasis, malign and benign strictures, respectively.

Conclusion: Diagnostic accuracy of MRCP is variable for different biliary/cholestatic etiologies. Due to a lower sensitivity for chole
docholithiasis, normal MRCP findings should be handled with caution, especially when there is a clinical suspicion of biliary obstruc-
tion.

Keywords: cholestasis; ERCP; MRCP; sensitivity, specificity
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INTRODUCTION

Multiple imaging modalities are used in the differential di-
agnosis of cholestasis.!? Due to the variable sensitivity and
specificity of such modalities, challenges still exist in de-
termining the cause and degree of obstruction, as well as
differentiating the benign from malign etiology.® Magnetic
resonance cholangiopancreatography (MRCP) is one of
the essential diagnostic tools used in cholestasis. Gener-
ally, it is regarded as a non-invasive, efficient, and cost-
effective method for hepatopancreatobiliary tree evalua-
tion. Diverse causes leading to biliary tract obstruction
might be critical limitations of MRCP due to an inherent
inadequacy of the method for providing a histological di-
agnosis.2 MRCP for patients with suspected biliary ob-
struction has been recommended in recent NICE (National
Institute for Clinical Excellence) guidelines.*® Neverthe-
less, under the presumption of a normal variant of the bil-
iary tree, there might be difficulties in deciding whether to
use further tests or stop all investigations in cases with a
mildly dilated biliary tree detected via MRCP.2

Endoscopic retrograde cholangiopancreatography
(ERCP), which is regarded as the gold standard for the di-
agnosis and treatment of choledocholithiasis, is usually the
method of choice after positive results are obtained in
other laboratory and diagnostic tests.5 ERCP is a highly
operator-dependent intervention associated with several
complications, including pancreatitis, perforation, and
bleeding.?® Because of its invasiveness and inadequacy to
visualize small stones, it is generally recommended to re-
serve ERCP exclusively for therapeutic purposes follow-
ing the confirmation of the diagnosis by other imaging mo-

dalities.26

Although the sensitivity and specificity of MRCP have
been reported as ranging between 80% to 90%, its poten-
tial use is still being questioned in several studies.”8
Thus, further studies are needed to determine the predic-
tive value of MRCP for the diagnosis of biliary obstruc-

tion.%10

In this study, we aimed to investigate the accuracy of
MRCP for the diagnosis of biliary system obstruction as
confirmed via ERCP.

MATERIALS and METHODS

Study Design and Ethical Approval

This study was a retrospective analysis of patients with ex-
trahepatic cholestasis admitted to the Gastroenterology Di-
vision, Department of Internal Medicine, Atatiirk Univer-
sity, between January 2012 and December 2016. Atatiirk
University Faculty of Medicine Clinical Research Ethics
Committee approved the study (05.05.2017 date and 2/5
issue). The authors declared that they performed the study
in accordance with the Declaration of Helsinki. The in-
formed written consent was waived by the institutional
ethics committee due to data anonymity and the retrospec-
tive design of the study.

Study Population and Protocol

The medical records of all patients aged >18 years with
extrahepatic cholestasis were consecutively reviewed.
Cholestasis was defined as either the presence of yellowish
skin or sclera color or raised bilirubin levels of 2-2.5
mg/dL that lasted for at least two weeks.!* As per the in-
stitutional policy, the medical records of all patients con-
sisted of a detailed medical history, physical examination
notes, and results of biochemical laboratory tests, includ-
ing alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), alkaline phosphatase (ALP), gamma-glu-
tamyl transferase (GGT), amylase, lactate dehydrogenase
(LDH), direct and total bilirubin. Imaging studies, i.e.,
transabdominal ultrasound (TUS), MRCP, and ERCP,
were performed based on the discretion of the attending

physician.

After demographic and clinical data were retrospectively
collected from the medical records using the hospital and
radiology information systems, the patients who under-
went ERCP following MRCP were determined for inclu-
sion in the study. The history of previous cholestatic at-
tacks, chronic liver disease, clinical presentation suggest-
ing hemolysis, and lack of relevant medical data was ac-
cepted as the exclusion criteria. The patients whose imag-
ing studies (MRCP and ERCP) were conducted more than
72 hours apart were excluded.®
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The patients were grouped considering their age (<65 and
>65 years) and the results of biochemical tests (within nor-
mal limits and higher than the maximum of the normal
range).

Diagnostic Investigations

All MRCP examinations were performed using a 1.5-T
MRI scanner (Magnetom Avanto, Siemens Healthcare, Er-
langen/Germany) with an 18-channel body coil and high-
performance gradients (maximum gradient, 45 mT/m;
maximum slew rate, 200 T/m/s). Fasting of at least four to
six hours was required. For MRCP images, the coronal and
sagittal T2-weighted breath-hold HASTE (half-Fourier
acquisition single-shot turbo spin echo) (HASTE-bh)
(axis: coronal, time repetition-TR/time echo-TE: 900/80,
slice thickness: 5 mm, interslice gap: 5 mm, number of sli-
ces: 30, field of view: 570X570 mm?, matrix: 256X146),
sagittal T2-weighted fat suppression thick slab HASTE bh
(axis:  sagittal, time repetition-TR/time echo-TE:
4500/789, slice thickness: 40 mm, interslice gap: not app-
licable, number of slices: 6, field of view: 570X570 mm?,
matrix: 384X380), and coronal T2-weighted 3D breath
triggered turbo spin echo (TSE) (time repetition-TR/time
echo-TE: 2566/622, slice thickness: 15 mm, interslice gap:
0 mm, number of slices: 72, field of view: 570X570 mm?,
matrix: 384X380) images were used to obtain MIP (maxi-

mum intensity projection) images.

The biliary ductal system dilatation (intrahepatic: 2 mm<
or extrahepatic: 4 mm<) during TUS was regarded as the

diagnostic finding for extrahepatic cholestasis.!

The outcome of initial MRCP images was described as
positive for extrahepatic cholestasis in the presence of bile
duct dilatation (intrahepatic: 2 mm < and extrahepatic: 6
mm <).* Positive MRCP findings were classified as nor-
mal, choledocholithiasis, malignant stricture, and benign

stricture.

Choledocholithiasis was diagnosed when a hypointense
filling defect was present in the common bile duct. Focal,
luminal, and segmental narrowings of the common bile

duct were described as a stricture.*

All MRCP images were evaluated by radiologists with at
least five years of clinical performance in abdominal im-
aging via MRI and MRCP.

After the ERCP decision was made by the attending phy-
sician based on clinical signs, biochemical test and imag-
ing study results, the detection of a dilatation >7 mm of the
extrahepatic bile ducts and direct visualization of the ob-
structed lesion via ERCP was interpreted as positive for
biliary obstruction.* Patients were grouped according to
the ERCP findings as normal, choledocholithiasis, malig-
nant stricture, and benign stricture. The diagnoses under-
lying the malignant and benign strictures were also noted.

Statistical Analysis

The ERCP recordings of the endoscopy unit were used for
the final diagnosis of the patients.

The diagnoses via MRCP were compared with those via
ERCP.

Descriptive statistics were given as mean + standard devi-
ation and median with minimum-maximum values for
continuous variables depending on their distribution.
Numbers (n) with the corresponding percentages (%) were

used for categorical variables.

The diagnostic efficiency of MRCP was assessed by cal-
culating sensitivity, specificity, accuracy, and negative and

positive predictive values.

For statistical analysis, "Jamovi project (2020), Jamovi
(Version 1.8.1.0) [Computer Software] (Retrieved from
https://www.jamovi.org) and JASP (Version 0.14.1) (Re-
trieved from https://jasp-stats.org) were used. The signifi-
cance level (p-value) was set at 0.05 in all statistical anal-

yses.

RESULTS

The demographics of the study group are presented in Ta-
ble 1. The study included 615 patients with a mean age of
60.1+17.5 years. The number of patients <65 and >65
years of age was 316 (51.4%) and 299 (48.6%), respec-
tively. The female-to-male ratio in the study was 1.27.
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The results of laboratory tests and imaging studies are de-
tailed in Table 1. For the initial diagnostic procedure, TUS
was performed in 260 patients (42.3%). TUS findings
showed cholestasis in 156 patients (25.4%). MRCP images
showed cholestasis in 550 patients (89.4%) (Table 1). The
distribution of the diagnoses according to MRCP findings
was as follows: choledocholithiasis in 337 (54.8%), malig-
nant stricture in 101 (16.4%), and benign stricture in 39
(6.3%) patients (Table 2).

Table 1. Demographic and clinical characteristics of the patients
(n=615).

Table 2. Distribution of the final diagnoses based on MRCP and
ECRP (n=615).

Imaging

. Diagnosis group Disease Value *
technique
MRCP*
Normal findings 65 (10.6)
Choledocholithiasis 337 (54.8)
Malignant stricture 101 (16.4)
Benign stricture 39 (6.3)
ERCP*
Normal findings 11(1.8)
Choledocholithiasis 390 (63.4)
Malignant stricture 152 (24.7)
Cholangiocarcinoma 84
Pancreatic carcinoma 33
Periampullary tumors 25
Other malignant
pathologies” 10
Benign stricture 62 (10.1)
Post-cholecystectomy 4
Inflammatory ™ 22
Primary sclerosing
cholangitis 12
Choledochal cysts 6
Pancreatitis 1
Others™" 17

Feature Value *#
Age (year)f 60.1£17.5
<65 years* 316 (51.4)
>65 years* 299 (48.6)
Sext
Male 271 (44.1)
Female 344 (55.9)
Biochemical parameters®
ALT (IU/L) 108 [4 — 1722]
AST (IU/L) 84 [8 - 2376]
ALP (IU/L) 245 [44 — 2458]
GGT (IU/L) 294 [7 — 2456]
LDH (IU/L) 283 [113 - 5105]
Amylase (1U/L) 60 [2 —7029]
Direct bilirubin (mg/dL) 1.53[0-25.7]
Total bilirubin (mg/dL) 3[0.2-404]
Imaging techniques?
TUS
NA 355 (57.7)
Normal 104 (16.9)
Positive 156 (25.4)
MRCP
Normal 65 (10.6)
Positive 550 (89.4)
ERCP
Normal 11 (1.8)
Positive 604 (98.2)

+: meantstandarddeviation, {: n (%), : median [min-max].

ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALP: al-
kaline phosphatase, GGT: gamma-glutamyl transferase, LDH: lactate de-
hydrogenase, TUS: transabdominal ultra-sound, MRCP: magnetic reso-
nance cholangiopancreatography, ERCP: endoscopic retrograde cholangi-
opancreatography.

Based on ERCP findings, the etiology of cholestasis in 604
patients (98.2%) had been diagnosed. A total of 11 patients
(1.8%) had normal ERCP findings (Table 1). Choledocho-
lithiasis was responsible for 390 cases (63.4%). Malignant
and benign strictures were detected in 152 (24.7%) and 62
(10.1%) of the cases (Table 2). Among 152 cases with ma-
lignant stricture, cholangiocarcinoma observed in 84 pa-
tients was the most frequent diagnosis. Other diagnoses in
malignant and benign stricture groups are detailed in Table

2.

1: n (%). MRCP: magnetic resonance cholangiopancreatography, ERCP:
endoscopic retrograde cholangiopancreatography.

*: obstruction of the common bile duct due to external lesions

**: cholangitis in 13, biliary fistulization of the hydatid cyst in nine.

***: anastomotic stricture following liver transplantation in 11, diverticular
obstruction in two, and dysfunction of the Oddi sphincter in four.

The correlation of MRCP findings with the final diagnosis
via ERCP revealed that the sensitivity and specificity of
MRCP for choledocholithiasis was 71.5%. The specificity
of MRCP in the evaluation of malignant and benign stric-
tures was 96.5% and 94.8%, respectively. The accuracy
rates of MRCP in the evaluation of malignant and benign
strictures were 86.5% and 86.8%, which were higher than
in choledocholithiasis (71.5%) (Table 3). The PPVs and
NPVs of MRCP were higher in patients with malignant
stricture (84.2% and 87.0%) than those with choledocho-
lithiasis (81.9% and 59.0%) and benign stricture (25.6%
and 91.0%).

There were 65 cases of normal MRCP images that did not
show a stone, stricture, injury, mass, or filling defect. In
those patients, ERCP revealed the following diagnoses:
choledocholithiasis in 50 (76.9%), malignant stricture in
eight (12.3%), benign stricture in six (9.2%), and normal

anatomy without any discrete.
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Table 3. Diagnostic efficiency of MRCP for choledocholithiasis, malignant and benign strictures.

ERCP

+) -) Sensitivity (%) Specificity (%) Accuracy (%) Prevalence (%) PPV (%) NPV (%)
Choledocholithiasis
MRCP
+) 276 (70.8) 61 (27.1)
0 114 (202) 164 (72.9) 72.9 71.5 63.4 81.9 59.0
Malignant stricture
MRCP
+) 85(55.9) 16 (3.5) 55.9 96.5 86.5 24.7 84.2 87.0
) 67 (44.1) 447 (96.5)
Benign stricture
MRCP
*) 10 (16.1) 29(5.2) 16.1 94.8 86.8 10.1 25.6 91.0
) 52(83.9) 524 (94.8)

MRCP: magnetic resonance cholangiopancreatography, PPV: positive predictive value, NPV: negative predictive value, ERCP: endoscopic retrograde cholangi-

opancreatography.

Stratification was performed for age groups, sex, and la-
boratory findings. The results are shown in Tables 4 to 6
for choledocholithiasis, malignant and benign strictures.
For choledocholithiasis, MRCP had a higher specificity
rate (76.4%) in patients whose age <65 years than in the
overall patient group (72.9%). The diagnostic accuracy of
MRCP for malignant stricture was higher in younger (<65
years) and female patients compared with the overall
group (89.6% and 88.1% vs 86.5%). We detected a higher

diagnostic accuracy rate to detect benign diagnosis in older
patients (91.0%) than the overall patients (86.8%).

Grouping based on the age groups, sex distribution, and
higher laboratory results revealed that MRCP had PPVs
and NPVs close to each other to diagnose choledocholithi-
asis and malignant stricture (Table 4, 5). However, NPVs
of MRCP for benign stricture were considerably higher
than PPVs in patients with different age groups, sex distri-

bution, and various biochemical results (Table 6).

Table 4. Diagnostic efficiency of MRCP for choledocholithiasis: subgroup analysis.

Variables Sensitivity (%)  Specificity (%) Accuracy (%) Prevalence (%) PPV (%) NPV (%)
Age groups
<65 years (n=316) 66.8 76.4 70.6 61.1 81.6 59.5
>65 years (n=299) 74.6 68.6 72.6 65.9 82.1 58.3
Sex
Male (n=271) 67.3 73.2 69.7 58.7 78.1 61.2
Female (n=344) 73.2 72.6 73.0 67.2 84.5 56.9
Patients with higher-than-normal values of
ALT (n=447) 70.8 70.5 70.7 62.9 80.2 58.8
AST (n=413) 71.9 70.7 71.4 60.3 78.9 62.4
ALP (n=513) 72.2 73.0 72.5 60.2 80.2 63.4
GGT (n=569) 71.3 71.9 71.5 63.1 81.3 59.4
Amylase (n=159) 61.5 71.4 64.2 73.6 85.7 40.0
LDH (n=399) 68.9 74.3 70.9 62.9 82.0 58.5
Direct bilirubin (n=481) 73.9 71.2 72.8 58.8 78.6 65.6
Total bilirubin (n=458) 72.9 71.9 72.5 58.1 78.2 65.7

MRCP: magnetic resonance cholangiopancreatography, PPV: positive predictive value, NPV: negative predictive value, ALT: alanine aminotransferase, AST:
aspartate aminotransferase, ALP: alkaline phosphatase, GGT: gamma-glutamyl transferase, LDH: lactate dehydrogenase.
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Table 5. Diagnostic efficiency of MRCP for malignant stricture: subgroup analysis.

Variables Sensitivity (%) Specificity (%) Accuracy (%) Prevalence (%) PPV (%) NPV (%)
Age groups
<65 years (n=316) 62.9 97.2 89.6 222 86.3 90.2
>65 years (n=299) 50.0 95.9 83.3 27.4 82.0 83.5
Sex
Male (n=271) 55.8 95.9 84.5 28.4 84.3 84.5
Female (n=344) 56.0 97.0 88.1 21.8 84.0 88.8
Patients with higher-than-normal values of
ALT (n=447) 53.4 96.7 85.5 26.0 84.9 85.6
AST (n=413) 57.7 97.2 85.5 29.8 89.9 84.4
ALP (n=513) 56.8 96.7 85.4 28.5 87.4 84.9
GGT (n=569) 55.6 96.5 86.1 25.3 84.2 86.5
Amylase (n=159) 44.8 95.4 86.2 18.2 68.4 88.6
LDH (n=399) 62.0 96.2 87.0 27.1 85.9 87.2
Direct bilirubin (n=481) 55.7 96.5 84.6 29.1 86.7 84.1
Total bilirubin (n=458) 56.1 96.9 84.5 30.3 88.6 83.5

MRCP: magnetic resonance cholangiopancreatography, PPV: positive predictive value, NPV: negative predictive value, ALT: alanine aminotransferase, AST:
aspartate aminotransferase, ALP: alkaline phosphatase, GGT: gamma-glutamyl transferase, LDH: lactate dehydrogenase.

Table 6. Diagnostic efficiency of MRCP for benign stricture: subgroup analysis.

Variables Sensitivity (%)  Specificity (%0)  Accuracy (%)  Prevalence (%) PPV (%) NPV (%)
Age groups
<65 years (n=316) 18.2 93.4 82.9 13.9 30.8 87.6
>65 years(n=299) 11.1 96.1 91.0 6.0 15.4 94.4
Sex
Male (n=271) 20.0 95.0 86.7 11.1 333 90.5
Female (n=344) 12.5 94.6 86.9 9.3 19.0 91.3
Patients with higher-than-normal values of
ALT (n=447) 14.0 95.3 87.5 9.6 24.0 91.2
AST (n=413) 13.5 95.7 88.4 9.0 23.8 91.8
ALP (n=513) 18.0 95.0 87.5 9.7 28.1 91.5
GGT (n=569) 16.1 94.7 87.0 9.8 25.0 91.2
Amylase (n=159) 273 912 86.8 6.9 18.8 94.4
LDH (n=399) 20.6 95.1 88.7 8.5 28.0 92.8
Direct bilirubin (n=481) 15.7 94.9 86.5 10.6 26.7 90.5
Total bilirubin (n=458) 14.6 94.6 86.2 10.5 24.1 90.4

MRCP: magnetic resonance cholangiopancreatography, PPV: positive predictive value, NPV: negative predictive value, ALT: alanine aminotransferase, AST:
aspartate aminotransferase, ALP: alkaline phosphatase, GGT: gamma-glutamyl transferase, LDH: lactate dehydrogenase.

DISCUSSION

In this study, we showed a variable predictive power of
MRCP in detecting choledocholithiasis and malignant and
benign strictures. While the accuracy of MRCP in diagnos-
ing choledocholithiasis was 71.5%, it had higher accuracy

rates for malignant and benign strictures.

In the literature, several studies compared the diagnostic
efficiency of TUS, EUS, intraoperative cholangiogram,
and MRCP.8°1213 Different rates have been reported fa-

voring any of the modalities in those studies. When Hanif

et al. compared the diagnostic accuracy of TUS with
MRCP as the gold standard, they found 84.57%, 79.1%,
and 83.06% for sensitivity, specificity, and overall diag-
nostic accuracy, respectively.!* As a general institutional
policy, an intraoperative cholangiogram has not been used.
Although EUS was performed in selected cases based on
the discretion of the attending physician, we did not in-
clude the EUS cases in the final evaluation. Prospective
studies are needed to give exact rates of the diagnostic ef-

ficiency of such imaging modalities.
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Significant heterogeneity concerning the demographic and
clinical characteristics of the patients and the technical
availability of the imaging modalities are present in those
studies. So, we think that it is challenging to reach a mean-
ingful conclusion about the superiority of any. It has been
reported that MRCP has higher sensitivity and specificity
rates of up to 97% in the preoperative evaluation of pa-
tients with jaundice or hepatobiliary lesions.>#10.14.15 Con-
trary to those previously published results, the sensitivity
of MRCP for choledocholithiasis was 70.8% in the current
study. Almost similar to our results, several authors pre-
sented MRCP predictive rates, ranging from 40% to
81%.23 There are several possible reasons to explain the
relatively lower predictive power of MRCP in cases with
choledocholithiasis. Makmun et al. reported that lower
specificity rates than sensitivity and accuracy or MRCP
might reflect the difficulty in diagnosing small stones in
the biliary tree.? It is generally speculated that the detection
of stones <5 mm via MRCP can be tricky.>!6 The stones
lodged in the ampulla of Vater during biliary pancreatitis
are another factor.” The lower diagnostic accuracy of
MRCP may also be related to the interobserver variability
of the physicians.®® In light of those possible explanations,
we recommend that a re-review of MRCP images may
help physicians avoid false-negative results in the clinical

and biochemical suspicion of extrahepatic cholestasis.

In a review by Badger et al., they questioned the use of
MRCP in patients with choledocholithiasis.* Although the
predictive power of MRCP (sensitivity 90%, specificity
86%) was found to be higher in that study, the authors con-
cluded that MRCP did not impact clinical decision-making
in patients who nevertheless proceeded to ERCP or lapa-
roscopic cholecystectomy. O'Neill et al. reported that the
relatively lower sensitivity and specificity of MRCP
caused higher rates of non-therapeutic ERCP.* Although
we did not evaluate the impact of MRCP findings on the
decision to proceed with ERCP in our study, it seems rea-
sonable to further investigate the impact of MRCP, espe-
cially considering its lower sensitivity, on the management

of patients.

In the current study, the NPV values were 59%, 87%, and
91% for choledocholithiasis, malignant and benign stric-
tures, respectively. Hjartarson et al. reported that MRCP

with a high NPV (63%) was an essential diagnostic tool to
exclude choledocholithiasis.” Therefore, we support the
previous recommendations for using MRCP in the evalua-
tion process of patients with extrahepatic cholestasis to re-

duce the number of unnecessary ERCP procedures.’

The diagnostic accuracy of MRCP has also been studied in
differentiating benign and malign causes of biliary ob-
struction. However, we suggest that it is critical to consider
various clinical features in the interpretation of those re-
sults. An overall accuracy rate of 93.3% for MRCP in bil-
iary obstruction with both the malignant and benign etiol-
ogies was shown in the study of Suthar et al., in which cho-
ledocholithiasis was included in the benign group with an
accuracy rate of 100%.%2 On the contrary, Tamir et al. re-
ported a 57.4% diagnostic efficiency of MRCP in asymp-
tomatic patients with biliary duct dilatation.'” We detected
a higher predictive power of MRCP in patients with benign
and malignant strictures compared to the rates of previous
studies. We also diagnosed choledocholithiasis and malig-
nant and benign strictures in 76.9%, 12.3%, and 9.2% of
the patients with normal MRCP, respectively. Similar
findings to ours have been reported by Aydelotte et al.,
who detected lesions via ERCP in 13 out of 28 patients
after a normal MRCP.8 The authors even recommended
that MRCP be abandoned as a diagnostic tool in patients
with biliary duct pathology.? We may conclude that the fi-
nal clinical decision in patients with extrahepatic choles-
tasis should not be based on MRCP findings only. In cases
with clinical suspicion, various diagnostic imaging and in-
terventional techniques would better be used to avoid

false-negative results.

The biochemical test results have been used to increase the
diagnostic efficiency of the imaging methods in some stud-
ies, 820 while no role of those tests in predicting a diagno-
sis of hiliary obstruction was shown in others.* For in-
stance, Wee et al. did not find any clinical or laboratory
factors predictive of choledocholithiasis on univariate
analysis in the EUS plus negative MRCP group.*® Con-
trastingly, low ALP and bilirubin levels were used to ex-
clude choledocholithiasis in another study, in which sig-
nificant variations in the levels of biochemical markers and
their corresponding predictive values were mentioned.” As
the diagnostic accuracy of MRCP for different etiologies
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varied in patients with higher than normal laboratory test
results in our study, we are not able to firmly recommend
their superiority to other diagnostic modalities and suggest
further large-scale studies are needed for a conclusion on
the impact of biochemical tests for an accurate diagnosis.
On the other hand, subgroup analysis for the predictive
value of MRCP revealed higher specificity in younger pa-
tients with choledocholithiasis and higher diagnostic accu-
racy in younger female patients with malignant stricture
and older patients with a benign stricture. As the generali-
zability of our results is not clear, further studies in age,

gender, and laboratory test subgroups are warranted.

Some limitations of the study need to be considered. The
retrospective design and the data sourcing from a single
center generate an inherent bias. Second, the inclusion of
multiple pathologies might have caused a heterogeneous
study group. Different radiologists attended the study to
evaluate the MRCP images. Although they were experi-
enced in abdominal radiology via MRI and MRCP, this is-
sue might be regarded as a bias for our results. Lastly, the
small size of the individual cases with various diagnoses

prevented subgroup analyses in detail.

In conclusion, MRCP has variable diagnostic accuracy for
extrahepatic cholestasis with different etiologies. Both the
sensitivity and specificity of MRCP for malignant and be-
nign strictures were higher than for choledocholithiasis.
Normal MRCP results should be handled with caution, es-
pecially when there is clinical suspicion of extrahepatic
cholestasis. Re-evaluation of MRCP by experienced phy-
sicians or proceeding with further imaging or diagnostic

techniques should be considered.

Main Points

Imaging techniques such as magnetic resonance cholangi-
opancreatography have variable sensitivity and specificity
rates for differential diagnosis of extrahepatic cholestasis.
Magnetic resonance cholangiopancreatography had higher
specificity and overall accuracy rates for malignant and be-
nign strictures than choledocholithiasis. In patients with
normal magnetic resonance cholangiopancreatography
images, it can be possible to show a stone, stricture, mass,
or filling defect via endoscopic retrograde cholangiopan-

creatography in the majority of the cases.

Normal magnetic resonance cholangiopancreatography re-
sults should be handled with caution in the presence of

clinical suspicion for extrahepatic cholestasis.
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Importance of Tracking COVID-19 Data from Official Sources for Short-Term

Forecasting of Cases and Deaths

Vaka ve Oliim Sayilarimin Kisa Donem Tahmini i¢in Resmi Kaynaklardan COVID-19 Veri

Takibinin Onemi

Naci MURAT!

oz

Amac: COVID-19 salgini sirasinda hiikiimetler, bilim adamlari, saglik ¢alisanlar1 ve ¢ok sayida insan, hastaligin yayilmasini durdurmak
i¢in stratejiler veya ¢oztimler lizerinde calismistir. Ne yazik ki artik vakalarin izleme ihtiyaci hizla artmakta ve gerekli veya kisitlayict
6nlemlerin alinmasi kaginilmaz hale gelmektedir. Epidemiyolojik verilerin eksikligi ve siirekli degisen sayilar nedeniyle, daha az hataya
acik tahmin modelleri ve yakin gelecek igin giivenilir matematiksel modeller olugturmak, daha iyi yasal eylemler ve 6nleme stratejilerinin
harekete gecirilmesine yardimci olacaktir.

Aragclar ve Yontem: Bu c¢alismada, farkli tahmin modelleri kullanilarak gelecekteki COVID-19 olaylarinin sayisini tahmin etmek igin
01/21/2020-02/05/2020 ve 21/01/2020-17/06/2020 tarihleri arasinda on bir iilkenin giinliik vaka sayilarinin verileri kullanilmigtir. MAPE
degerlerine dayal1 olarak Auto-Regressive Integrated Moving Average (ARIMA), Brown's linear exponential smoothing (LES) ve Holt's
LES modelleri ile mevcut sayilarin analizinden sonra en uygun modeller segilerek analizler yapilmustir.

Bulgular: Calismamuz, iki veri setini analiz ederek kisa vadeli gelecek tahminleri i¢in en az hataya en uygun modelleri ortaya ¢ikararak
bu modellerin segilen iilkeler arasinda veri giincellemelerinden sonra degistigini gostermistir. Verilerin analiz edilmesiyle onbir tilkenin
icinde Amerika, Tirkiye, Brezilya, Rusya’nin verilerinin giincellenmesinin tahmin sonuglarinda degisikliklere neden oldugunu
gostermistir.

Sonug: Bu ¢aligmanin sonuglari, mevcut yaklagimlarda birden fazla istatistiksel model kullanmanin tstinliigii oldugunu ve halihazirda
karmagik ve yorucu olan COVID-19'un yonetimi i¢in matematiksel modeller olusturmak ve gelecege yonelik tahminler olusturmak i¢in
verileri kullanirken sayilardaki dalgalanmalarin dikkate alinmasi gerektigini gostermektedir. Bu sayede, COVID-19 yayilimina kars1 uy-
gulanacak olan politikalar ve kisitlamalar, daha dogru sonuglar saglamak i¢in diizeltilmis tahminler goz oniine alindiginda daha basarilt
olabilir.

Anahtar Kelimeler: ARIMA; brown’s LES; COVID-19; holt’s LES; tahmin
ABSTRACT

Purpose: During the COVID-19 outbreak, governments, scientists, health workers, and numerous people worked on strategies or solutions
for halting disease propagation. Unfortunately, the need for monitoring is steeply increasing, and restrictive actions are currently unavoid-
able. Due to the lack of epidemiological data and constantly changing numbers, constructing less error-prone predictive models and reliable
mathematical models for the near future will help make better legal actions and prevention strategies.

Materials and Methods: In this study, daily data from eleven countries between 21/01/2020-02/05/2020 and 21/01/2020-17/06/2020 were
used to forecast the number of future COVID-19 events by using different forecasting models. Best fit models were chosen after analysis
with ARIMA, Brown’s LES, and Holt’s LES models based on MAPE values.

Results: The study showed the least error-prone best-fit models for short-term future predictions by analyzing two datasets and demon-
strated that models changed after data updates among the selected countries. Investigation of the data from eleven countries, USA, Turkey,
Brazil, and Russia analysis showed that updating data alters the model selection resulting in changes in the predictions.

Conclusion: The results of this study indicate that using more than one statistical model has superiority over the current approaches, and
fluctuations in the numbers should be considered when using the data to construct mathematical models and create future predictions for
the management of the already complicated and exhausting COVID-19 pandemic. Thus, policies and restrictions against COVID-19 spread
might be more successful after considering that adjusted predictions for providing more accurate results.

Keywords: ARIMA; brown’s LES; COVID-19; holt’s LES; forecasting
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is an emerging viral pathogen from the zoonotic
coronavirus family first identified in Wuhan province,
China, in late 2019 and started to spread throughout the
world and has already taken a thousand lives to date.! Due to
the unpreparedness for such transmission and fatal results,
COVID-19 destroyed the livelihoods of millions and cost
enormous amounts of money, and directly caused a national
economic crisis in several countries. Therefore, nations ur-
gently need new aspects to expand their mindset by creating
long-term strategies for the coming waves of COVID-19 or

possible different viral pandemics.

While the number of infected people and deaths due to the
COVID-19 is increasing, nearly all governments enacted a
range of behavioral restrictions, such as frequent handwash-
ing, sneeze etiquette, and social distancing. However, due to
the high transmissive ability, non-symptomatic patients, and
non-sensitive tests, current interventions have difficulty in
preventing transmission to people in high-risk groups and
lowering the risk of mortality. Additionally, the trend of
spreading the disease and the number of confirmed cases is
not unpredictable because of the diagnosis capacity, which
differs between countries. Although close monitoring of
daily cases and deaths gives directions to the nations for the
enactment of preventive and restrictive actions, the use of
powerful mathematical and statistical modeling tools is
promptly needed to decide further prevention strategies and
plan nationwide interventions.? Several statistical methods
used in the past, such as phenomenological growth models,
for predicting epidemic cases and were shown to be useful to
generate short-term forecasts of epidemic trajectory inci-
dence and prevalence were studied.>* Therefore, construct-
ing such models based on the short-term data forecasting ep-
idemic trajectory with different or more than one statistical
method will provide a valuable path for handling the
COVID-19 epidemic.

Several models were used to estimate COVID-19 incidence

and mortality rates in the most affected countries, such as

China, Italy, and France. For example, Roosa et al. (2020)
used a generalized logistic growth model (GLGM), and the
Richards model extends the simple logistic growth model
with an additional scaling parameter to predict possible num-
bers of reported cases in China.> Also, Li and Feng proposed
a function to estimate the outbreak size of COVID-19 in
China.® Besides, Fanelli and Piazza (2020) investigated the
temporal dynamics of the COVID-19 pandemic in the most
affected countries which are China, Italy and France.” Alt-
hough Al-ganess et al. (2020), Wu et al. (2020), and Wang et
al. (2020) predicted the COVID-19 spread on a national scale
and proposed several models for the effects of the quarantine
protocols in Wuhan and its neighbors, information about
other severely affected countries and models for evaluating

possible short-term outcomes of restrictions is still missing.®-
10

Based on the current knowledge about epidemiological data
and statistical methods, in this study, the cumulative number
of cases and deaths in 11 countries from the 18/06/2020-
27/06/2020 within 95% confidence intervals were estimated.
Auto-Regressive Integrated Moving Average (ARIMA),
Brown’s Linear Exponential Smoothing, and Holt’s Linear
Exponential Smoothing methods were used for the short-
term forecast to give a clue about guiding the future alloca-
tion of resources to bring more useful tools for epidemic con-

trol.

MATERIALS and METHODS

Data

All data were obtained from the official website of the World
Health Organization (WHO). Data from the first eleven most
affected countries from the WHOQ’s statistical records were
used for investigation. 01.21.2020-05.02.2020 and 01.21.
2020-06.17.2020 time periods were selected in order to in-
vestigate possible alterations. Obtained data were analyzed
by Statgraphics 18 (Demo Version). At least 50 observations
from the 11 countries were analyzed, and models were cre-
ated for 10-day forecasting of total death and cases with a

95% confidence interval.
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Models and Selection

In the current study, three different phenomenological mod-
els that have been previously used to investigate infectious
disease outbreaks, including similar respiratory illnesses as
well as in the current COVID-19 pandemic, were used.
ARIMA models, Brown’s Double Exponential Smoothing
model, and Holt-Winter’s model were used in the investi-
gated periods. These three models were selected because of
the studies that were recently used to predict short-term fore-
casts on COVID-19 pandemics in different countries.!"13
Detailed information about the models and their parameters
is represented in Appendix A. According to the current
knowledge about time series analysis to develop the best-fit
model, at least 50 observational analyses must be included.'*
Additionally, in order to get an accurate estimation, 12 data
points must not be exceeded.'>!6 However, current ap-
proaches seem to be unreliable after daily number updates,
and we use two pieces of the data set in the indicated periods.
This study was designed on the hypothesis that daily number
updates might change cases and death number trends, which
might cause false decisions in the context of COVID-19.
Therefore, in the current study, analyses were made based on
the two different periods (01.21.2020-05.02.2020 and

01.21.2020-06.17.2020) for the same countries, where 50 ob-
servations were present. Where y. is the observed value at
time point t, et is the difference between the observed and
estimated values. Also, n is the number of time points. Lower
Root Mean Square Error (RMSE), mean absolute error
(MAE), and Mean Absolute Percentage Error (MAPE) val-
ues indicate a better fit of the data. P values of less than 0.05
were considered statistically significant. All data were ana-
lyzed and reported according to the transparent reporting of
a multivariable prediction model for individual prognosis or
diagnosis (TRIPOD) guidline.*”

RESULTS

Updating the Data of the Confirmed Cases and Death
Numbers Caused Alterations in the Model Selection

The best-fit model with the lowest error chance (MAPE) was
selected for every country, and descriptive statistics are
given in supplementary material 1A. This study presented
the results of the analysis of predicted cases in the indicated
periods with the best-fit model (Table 1). Plots of the pre-
dicted and fitted values of total cases and deaths between
21.01.2020-17.06.2020 are demonstrated in Figures 1 and 2.
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Time series plots for eleven countries
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Figure 1. Time series plot of the forecasting of total case numbers for the eleven countries with updated data. Y-axis indicates the number of people.

Future predictions were shown with red lines without squares.
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Time series plots of death numbers for eleven countries
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Figure 2. Times series plot of the forecasting of total death numbers for eleven countries with updated data. Y-axis indicates the number of people.

Future predictions were shown with the red lines without squares.

As seen from Table 1, although the best model for predicting
the number of cases remained constant for Germany, Spain,
the UK, China, France, and Russia, it was changed for the
remaining countries. Additionally, in line with the case num-
bers of results, the construction of a model with up-to-date

data on death numbers caused changes in the model selection

for the USA, Turkey, Brazil, and Russia (Table 2). Addition-
ally, from the table 1 and 2, even though the same models
were best fit for two data, MAPE values were decreased for
nearly all analyzed countries, which means more accurate
prediction (Tables 1 and 2).

Table 1. Mean Square Error (RMSE), mean absolute error (MAE), mean absolute percentage error (MAPE), mean error (ME), and mean percentage
error (MPE) values of total case numbers for selected eleven countries' best-fit models in former and updated data.

Time: 01.21.2020-05.02.2020

Time: 01.21.2020-06.17.2020

Country Model RMSE MAE MAPE ME MPE  Model RMSE MAE MAPE ME MPE
USA Holgiéajsoéggagg; 39769 26259 77 9443 35 ARIMAQ220) 63220 41056 48 3458 21
GERMANY ARIMA(21) 11102 7006 51 494 27 ARIMAQ21) 8549 4834 29 55 16
SPAIN ARIMA(L20) 26661 12659 37 317 22 ARIMA(L20) 20313 8742 21 21 12
UK ARIMA(L20) 9202 5691 89 -03 -7.0 ARIMA(L20) 9112 5783 19 146 09
ITALY ARIMAQ2.00) 5436 4091 24 639 13 ARIMAQ.L2) 7952 6385 152 114 -14.1
IRAN ARIMA(0.20) 3881 2165 27 147 15 ARIMAQ020) 3515 2243 17 226 09
TURKEY  ARIMAQ2.0.0) 4808 2483 40 689 21 DIOWNSLES  ae19  om7 20 161 11
(alpha=0.999)
BRAZIL Holéiéa;odg?og; 6607 4322 62 2287 22 ARIMA(LOL) 37461 23302 364 8435 125
CHINA ARIMA(0.20) 25410 4981 18 -03 10 ARIMAQ20) 21063 3442 12 01 07
FRANCE  ARIMA(L20) 13649 8752 45 173 16 ARIMA(L20) 11810 7075 27 18 09
RUSSIA  ARIMA(L20) 23668 12092 68 2891 23 ARIMA(L20) 17037 7979 35 1255 12
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Table 2. Mean Square Error (RMSE), mean absolute error (MAE), mean absolute percentage error (MAPE), mean error (ME), and mean percentage
error (MPE) values of total deaths for selected eleven countries with best-fit models in former and updated data.

Time: 05.02.2020

Time: 06.17.2020

Country Model RMSE MAE MAPE ME MPE Model RMSE MAE MAPE ME MPE
USA ARIMA(2.0.0) 3489 2277 57 550 26 ARIMA(L20) 13613 6612 34 80 15
GERMANY ARIMA(0.20) 725 495 25 65 09 ARIMA(0.20) 1206 546 16 00 04
SPAIN ARIMA(1.2.0) 1456 1042 31 01 15 ARIMA(L20) 535 2261 23 05 08
UK ARIMA(2.2.0) 6342 2187 43 1054 33 ARIMA(220) 6126 2628 26 27 14
ITALY ARIMA(1.2.0) 1313 850 27 62 13 ARIMA(L20) 2314 996 1.7 01 08
IRAN ARIMA(1.2.0) 338 174 19 15 09 ARIMA(L20) 526 22,0 13 16 05
TURKEY ARIMAQ211) 61 42 09 01 00 ARIMAQ020) 721 17.4 0.9 00 03
BRAZIL (a'ir(;"‘é";;) 650 362 32 131 20 ARIMAL.20) 3892 1890 28 115 10
CHINA ARIMA(1.2.0) 1643 371 14 04 03 ARIMA(L2.0) 1348 251 09  -03 02
FRANCE  ARIMA(120) 3474 1886 38 63 17 ARIMA(lL.20) 69.4 38.0 2.8 57 06
RUSSIA  ARIMA(L.1.1) 271 170 37 27 07 ARIMA(220) 17037 7979 35 1255 12

Prediction of Total Cases and Total Death Numbers in

the Ten Days

Our results suggest that all countries show a similar increas-

ing pattern for the number of cases (Tables 3 and 4). How-

ever, total death numbers followed the same pattern in se-

lected countries, and only China showed stable numbers in

the predicted period. Additionally, even though patterns

have similarities between countries in both cases and death

numbers, deviations and rates of increase were found as dif-
ferent (Tables 3 and 4).

Table 3. Prediction of total case numbers of COVID-19 for the next ten days according to Brown's linear exp. Smoothing and ARIMA models with

95% confidence interval

Lower 95% CI Lower 95% CI
Period Forecast Lower Upper Period Forecast Lower Upper
06.18.2020 2.119.590 2.107.060 2.132.120 06.18.2020 238.331 236.745 239.916
06.19.2020 2.139.740 2.119.000 2.160.490 06.19.2020 240.015 236.413 243.617
06.20.2020 2.160.160 2.128.700 2.191.630 06.20.2020 242.048 236.324 247.773
06.21.2020 2.180.690 2.136.880 2.224.500 s 06.21.2020 244082 236.831 251.332
5} 06.22.2020 2.201.090 2.143.850 2.258.330 - 06.22.2020 246.115 237.608 254.622
D 06.23.2020 2.221.550 2.149.610 2.293.490 |<I" 06.23.2020 248.148 238.548 257.749
06.24.2020 2.242.000 2.154.290 2.329.700 —  06.24.2020 250.181 239.600 260.763
06.25.2020 2.262.440 2.157.970 2.366.910 06.25.2020 252.215 240.736 263.694
06.26.2020 2.282.890 2.160.680 2.405.090 06.26.2020 254.248 241.937 266.559
06.27.2020 2.303.330 2.162.500 2.444.160 06.27.2020 256.281 243.191 269.372
06.18.2020 244536 240.508 248.564 06.18.2020 908.265 900.785 915.744
06.19.2020 244,748 236.729 252.766 06.19.2020 927.650 911.381 943.919
06.20.2020 244.958 232.022 257.895 06.20.2020 946.468 919.952 972.984
> 06.21.2020 245.169 226.628 263.710 06.21.2020 964.758 926.925 1.002.590
P 06.22.2020 245.380 220.602 270.158 v 06.22.2020 982.556 932.602 1.032.510
o) 06.23.2020 245.590 214.006 277.175 S 06.23.2020 999.896 937.211 1.062.580
06.24.2020 245.801 206.885 284.718 06.24.2020 1.016.810 940.930 1.092.690
06.25.2020 246.012 199.272 292.752 06.25.2020 1.033.320 943.904 1.122.740
06.26.2020 246.223 191.198 301.247 06.26.2020 1.049.470 946.251 1.152.680
06.27.2020 246.433 182.687 310.180 06.27.2020 1.065.270 948.071 1.182.460
06.18.2020 299.327 297.520 301.134 06.18.2020 153.183 150.842 155.525
06.19.2020 300.542 296.970 304.114 06.19.2020 153.366 149.153 157.579
06.20.2020 301.748 295.993 307.503 06.20.2020 153.526 146.788 160.264
06.21.2020 302.957 294.716 311.197 < 06.21.2020 153.698 144.184 163.211
v 06.22.2020 304.165 293.159 315.170 o 06.22.2020 153.863 141.223 166.503
D 06.23.2020 305.373 291.349 319.396 S 06.23.2020 154.032 138.005 170.059
06.24.2020 306.581 289.307 323.855 @ 06.24.2020 154.199 134,517 173.881
06.25.2020 307.789 287.048 328.531 06.25.2020 154.367 130.794 177.941
06.26.2020 308.997 284.584 333.411 06.26.2020 154.535 126.841 182.229
06.27.2020 310.205 281.926 338.485 06.27.2020 154,703 122.674 186.731
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Table 3. Prediction of total case numbers of COVID-19 for the next ten days according to Brown's linear exp. Smoothing and ARIMA models
with 95% confidence interval (continue)
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Lower 95% CI Lower 95% CI
Period Forecast Lower Upper Period Forecast Lower Upper
06.18.2020 187.514 185.819 189.209 06.18.2020 195.002 194.306 195.698
06.19.2020 187.845 184.741 190.949 06.19.2020 197.565 196.008 199.122
> 06.20.2020 188.175 183.492 192.858 06.20.2020 200.128 197.522 202.734
Z 06.21.2020 188.505 182.071 194.939 06.21.2020 202.691 198.876 206.506
<§( 06.22.2020 188.835 180.488 197.182 <Z( 06.22.2020 205.254 200.089 210.419
o 06.23.2020 189.166 178.754 199.577 o 06.23.2020 207.817 201.173 214.461
g 06.24.2020 189.496 176.878 202.114 06.24.2020 210.380 202.140 218.620
06.25.2020 189.826 174.867 204.785 06.25.2020 212.943 202.996 222.890
06.26.2020 190.156 172.729 207.584 06.26.2020 215.506 203.749 227.263
06.27.2020 190.487 170.470 210.503 06.27.2020 218.069 204.404 231.734
06.18.2020 182.765 182.060 183.470 06.18.2020 561.328 557.943 564.712
06.19.2020 184.232 182.655 185.809 06.19.2020 569.271 563.038 575.504
06.20.2020 185.699 183.060 188.338 06.20.2020 577.252 567.284 587.220
E 06.21.2020 187.166 183.303 191.029 - 06.21.2020 585.216 571.090 599.342
v 06.22.2020 188.633 183.403 193.864 N 06.22.2020 593.188 574.403 611.973
% 06.23.2020 190.100 183.372 196.828 é 06.23.2020 601.156 577.310 625.003
~ 06.24.2020 191.567 183.222 199.912 0 06.24.2020 609.126 579.824 638.428
06.25.2020 193.034 182.961 203.108 06.25.2020 617.095 581.980 652.211
06.26.2020 194.501 182.595 206.408 06.26.2020 625.065 583.795 666.335
06.27.2020 195.968 182.130 209.807 06.27.2020 633.034 585.288 680.780
06.18.2020 84.911 80.749 89.074
06.19.2020 84.955 75.647 94.263
06.20.2020 84.999 69.424 100.574
< 06.21.2020 85.043 62.244 107.842
Z  06.22.2020 85.087 54.217 115.957
I 06.23.2020 85.131 45.424 124.838
© 06.24.2020 85.175 35.924 134.426
06.25.2020 85.219 25.767 144.671
06.26.2020 85.263 14.992 155.534
06.27.2020 85.307 3.633 166.981

Table 4. Prediction of total deaths of COVID-19 for the next ten days according to Brown's linear exp. Smoothing and ARIMA models with 95%
confidence interval

Lower 95% CI Lower 95% CI
Period Forecast Lower Upper Period Forecast Lower Upper
06.18.2020 116.391 113.686 119.095 06.18.2020 34.434 33.975 34.893
06.19.2020 116.860 112.394 121.327 06.19.2020 34.466 33.687 35.245
06.20.2020 117.290 110.067 124,512 06.20.2020 34.496 33.243 35.750
06.21.2020 117.746 107.740 127.753 s 06.21.2020 34.528 32.779 36.276
5} 06.22.2020 118.184 104.876 131.492 - 06.22.2020 34.558 32.235 36.881
S 06.23.2020 118.635 101.861 135.409 ff 06.23.2020 34.589 31.655 37.524
06.24.2020 119.077 98.494 139.660 — 06.24.2020 34.620 31.019 38.221
06.25.2020 119.525 94.934 144.116 06.25.2020 34.651 30.345 38.958
06.26.2020 119.969 91.105 148.833 06.26.2020 34.682 29.627 39.737
06.27.2020 120.416 87.078 153.753 06.27.2020 34.713 28.871 40.555
06.18.2020 27.136 26.071 28.201 06.18.2020 44578 43.804 45.353
06.19.2020 27.136 25.267 29.005 06.19.2020 45.202 43.818 46.585
06.20.2020 27.136 24.143 30.129 06.20.2020 45.823 43.609 48.036
> 06.21.2020 27.136 22.930 31.342 06.21.2020 46.445 43.323 49.566
3 06.22.2020 27.136 21.550 32.722 v 06.22.2020 47.067 42.920 51.213
o 06.23.2020 27.136 20.063 34.209 D 06.23.2020 47.689 42.433 52.945
06.24.2020 27.136 18.455 35.817 06.24.2020 48.310 41.857 54.764
06.25.2020 27.136 16.745 37.527 06.25.2020 48.932 41.204 56.660
06.26.2020 27.136 14.933 39.339 06.26.2020 49.554 40.476 58.632
06.27.2020 27.136 13.028 41.244 06.27.2020 50.176 39.678 60.674
06.18.2020 42.064 40.847 43.282 06.18.2020 29.548 28.922 30.174
06.19.2020 42.195 40.202 44.189 06.19.2020 29.637 28.520 30.753
06.20.2020 42.344 39.404 45.284 06.20.2020 29.714 27.928 31.500
06.21.2020 42.470 38.371 46.568 < 06.21.2020 29.797 27.279 32.315
v 06.22.2020 42.606 37.279 47.933 o 06.22.2020 29.877 26.533 33.222
S 06.23.2020 42.742 36.070 49.414 ‘3 06.23.2020 29.959 25.720 34.198
06.24.2020 42.875 34.752 50.997 X 06.24.2020 30.040 24.836 35.244
06.25.2020 43.010 33.352 52.667 06.25.2020 30.121 23.889 36.353
06.26.2020 43.144 31.862 54.427 06.26.2020 30.202 22.882 37.522
06.27.2020 43.278 30.289 56.268 06.27.2020 30.284 21.819 38.748
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Table 4. Prediction of total deaths of COVID-19 for the next ten days according to Brown's linear exp. Smoothing and ARIMA models with 95%
confidence interval (continue)

Lower 95% CI Lower 95% CI
Period Forecast Lower Upper Period Forecast Lower Upper
06.18.2020 8.860 8.620 9.100 06.18.2020 9.179 9.074 9.283
06.19.2020 8.890 8.354 9.426 06.19.2020 9.293 9.119 9.468
> 06.20.2020 8.920 8.023 9.817 06.20.2020 9.407 9.126 9.688
Z 06.21.2020 8.950 7.637 10.263 06.21.2020 9.522 9.131 9.912
<§( 06.22.2020 8.980 7.203 10.758 <ZE 06.22.2020 9.636 9.116 10.155
o 06.23.2020 9.010 6.724 11.296 @ 06.23.2020 9.750 9.094 10.406
% 06.24.2020 9.040 6.204 11.876 06.24.2020 9.864 9.060 10.668
06.25.2020 9.070 5.647 12.493 06.25.2020 9.978 9.017 10.940
06.26.2020 9.100 5.054 13.146 06.26.2020 10.093 8.964 11.221
06.27.2020 9.130 4.427 13.833 06.27.2020 10.207 8.903 11.510
06.18.2020 4.859 4.716 5.002 06.18.2020 7.649 7.511 7.788
06.19.2020 4.876 4.555 5.197 06.19.2020 7.841 7.637 8.045
06.20.2020 4.893 4.356 5.430 06.20.2020 8.024 7.726 8.322
E 06.21.2020 4.910 4124 5.696 - 06.21.2020 8.206 7.791 8.621
v 06.22.2020 4.927 3.863 5.991 N  06.22.2020 8.393 7.861 8.924
% 06.23.2020 4,944 3.576 6.312 é 06.23.2020 8.575 7.911 9.240
F 06.24.2020 4.961 3.264 6.658 0 06.24.2020 8.760 7.953 9.566
06.25.2020 4.978 2.929 7.027 06.25.2020 8.944 7.988 9.900
06.26.2020 4,995 2.573 7.417 06.26.2020 9.128 8.013 10.243
06.27.2020 5.012 2.197 7.827 06.27.2020 9.312 8.031 10.594
06.18.2020 4.645 4.378 4.912
06.19.2020 4.645 4.166 5.124
06.20.2020 4.645 3.878 5412
< 06.21.2020 4.645 3.563 5.727
Z  06.22.2020 4.645 3.207 6.083
I 06.23.2020 4.645 2.822 6.468
© 06.24.2020 4.645 2.406 6.884
06.25.2020 4.645 1.964 7.326
06.26.2020 4.645 1.495 7.795
06.27.2020 4.645 1.002 8.288
DISCUSSION prominent method for controlling the dynamics of various

COVID-19 has been declared a pandemic, and currently, no
known treatment option is present. Therefore, starting from
disease prevention, improving healthcare service, and taking
preventive actions against disease propagation is a major
global aim. One of the valuable strategies of proper disease
management during epidemics is constructing statistical
models for deciding strategies to prevent social and eco-

nomic catastrophes.

This study demonstrated the short-term forecasts for total
cases and deaths because of COVID-19 in eleven selected
countries. Based on the two different periods, in which the
second one extended and updated version of the other one,
best-fit models were constructed, and possible numbers were
predicted for ten-day. Consequently, our results suggest that
forecasting future numbers for restrictions or legal issues
should consider dynamic constant data updates to manage

COVID-19 better. In the literature, time serial analysis is a

diseases.!’® Due to the ARIMA model's systemic and
straightforward structure, it is currently used to predict fu-
ture simulations. Several research groups demonstrated
ARIMA models as useful options in the current COVID-19
pandemic for near future forecasting and suggested it is reli-
able for legal actions, such as restrictions or abolition of re-
strictions. Nearly all countries implemented precautions, but
due to the lack of treatment options and the economic bur-
dens of quarantines, governments were forced to revoke re-
strictions that are dangerous actions for all nations' health.
However, in our study, we demonstrated that using more
than one mathematical method is essential for predicting less
error-prone models. Thus, decreasing possible data deflec-

tions will give a better response to government strategies.

Additionally, in our study, we also demonstrated that after
constructing the best-fit model from existing data, results
must be cautiously monitored, and models should be rebuilt

from up-to-date data for alterations. Due to the nature of the

47



Ahi Evran Med J. 2023;7(1):41-48

pandemic, inaccuracy in predictions or actions is too risky
for people and the nation's health. In addition, the im-
portance of estimating the effect of the implementations on
the course of the epidemic should be taken into account in
that insufficient measures may require larger and compul-
sory measures later on. Therefore, decreasing these errors
will improve people's health status and have beneficial ef-

fects on the life quality of society.
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Pandemi Siirecinde Cocukluk Cagi1 Ev Kazalarinin Basin Haberlerine Yansimasi

Reflection of Childhood Home Accidents on the Press News During the Pandemic

Seda DEMIRCI' "~ Asya Banu BABAOGLU"

oz

Amag: Ev kazalar1 gocukluk caginda énemli mortalite ve morbidite nedenlerinden biridir. Ik Covid-19 vakasimin ardindan 16 Mart
2020'de okullar kapatildi. Bu ¢alismada okullarin kapanmasinin ¢ocukluk ¢agi ev kazalarina etkisi ve internet basin haberlerine yan-
simasinin incelenmesi amaglanmistir.

Araglar ve Yontem: Tamimlayict nitelikteki bu ¢aligma Nisan-Mayis 2021 tarihlerinde yapilmigtir. Google arama motoru haberler
sekmesi ile ¢ocuklarda meydana gelen ev kazalari ile ilgili haberler aragtirilmustir. Okullarin kapatildigi tarih olan 16 Mart 2020°den
bir yil oncesi (Grup 1) ve bir yil sonrasma (Grup 2) ait, 0-17 yas grubunu etkileyen, ev kazasi dzelligi tasiyan haberler incelenmistir.
Bulgular: Basinda yer alan haberlere gore Grup 1 ve Grup 2’de gocuk sayisi sirasiyla 160 ve 258 idi. Zehirlenmeler, Grup 1’de 60
(%37.5) ve Grup 2’de 78 (%30.2) ¢ocuk sayisi ile her iki grupta ilk siradaydi. Okullarin kapanmasinin ardindan yanik ve atesli silah
yaralanmasi kazalarinin sayisinda artis goriilmiistiir.

Sonug: Okullarin kapanmasinin ardindan basina yansiyan ¢ocukluk ¢agi ev kazalarinda artis gozlendi. Ev kazalarini dnlemek icin
ebeveynler evdeki tehlike ve risklerin farkinda olmali ve 6nlem almalidir. Okullarin ¢ocuklar i¢in giivenli ortamlar oldugu g6z dniinde
bulundurularak pandemi siirecinde okullarin agik tutulmasina yonelik ¢aligmalara devam edilmelidir.

Anahtar Kelimeler: Covid-19; ¢ocuk saglhigi; karantina; kazalarin 6nlenmesi; yaralanma
ABSTRACT

Purpose: Home accidents are one of the important causes of mortality and morbidity in childhood. Schools were closed on March 16,
2020, after the first case of Covid-19. This study aimed to examine the effect of school closure on childhood home accidents and its
reflection on internet press news.

Materials and Methods: This descriptive study was conducted in April-May 2021. Using the Google search engine news tab, news
about home accidents in children was searched. The news with the characteristics of home accidents affecting the 0-17 age group,
belonging to one year before (Group 1) and one year after (Group 2) the date of closure of schools, 16 March 2020, were examined.
Results: According to the news appearing in the press, the number of children in Group 1 and Group 2 was 160 and 258, respectively.
Poisoning was the first in both groups, with 60 (37.5%) children in Group 1 and 78 (30.2%) children in Group 2. There has been an
increase in the number of burns and gunshot wounds injuries following the closure of schools.

Conclusion: After the closure of schools, an increase was observed in childhood home accidents that appeared in the press. In order
to prevent home accidents, parents should be aware of the dangers and risks at home and take precautions. Considering that schools
are safe environments for children, efforts should be continued to keep schools open during the pandemic process.

Keywords: accident prevention; child health; Covid-19; injury; quarantine
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GIRiS

Kazalar, 6nceden planlanmayan, beklenmedik bir za-
manda kasitsiz olarak ortaya ¢ikan ve yaralanma, can ve
mal kayiplarina neden olan olaylardir.! Kazalar, genellikle
gerceklestigi yere gore siniflandirilir. Ev ve cevresinde
gerceklesen kazalara ev kazalart denir. Hastane bagvuru-
lar1 ve saha galismalarindan elde edilen bulgular ev kaza-
larin ciddiyetini bize gdstermektedir. Ozellikle hastaneye
gitme gereksinimi dogurmayan, evde miidahale edilen ev
kazalarinin bircogu istatistiklere yansimamaktadir. Bu ne-
denle sayilarinin bilinenden daha fazla oldugu tahmin edil-
mektedir.!

Ev kazalarinin sikligr iilkelere ve yas gruplarina gore de-
gismektedir. Tirkiye’de gocukluk ¢agi ev kazalar1 tiim ka-
zalarin dortte birini olusturmaktadir, acil servis basvuru
nedenleri arasinda trafik kazalarindan sonra ikinci sirada
gelmektedir. Ev kazalarinin yaklagik yarisini 0-6 yas grubu

cocuklar olusturmaktadir.?

Cocugun gelisim evresine gore kaza tiirleri ve riskler de-
giskenlik gostermektedir. Kiigiik ¢ocuklarda kazalar, daha
¢ok onlarin bakimimi {istlenen kisilerin gbézetimi altinda
gergeklesir ve bu kisilerin ihmalleri ile iliskilidir.® Cocu-
gun yas1 biiyiiditkge sosyal, duygusal evreleri ve karar
verme kapasitesi ile ilgili riskler belirgin hale gelmektedir.
Ancak sadece ¢ocugun yas1 ve gelisimi degil, cinsiyeti, ya-
sadig iilke, sosyoekonomik durumu da kaza ve yaralan-

malarm olusmasinda etkili faktdrlerdir.3

CDC (Centers for Disease Control and Prevention) Hasta-
lik Kontrol ve Korunma Merkezleri Ozel Raporu’na gére
kasitsiz yaralanmalar 1-19 yas arasinda en sik, 1 yas al-
tinda ise iigiincii sirada goriilen 6liim nedenidir.* Diinya
Saglik Orgiitii’ne gore gocukluk ¢ag kaza ve yaralanma-
larinin %951 diisiik ve orta gelire sahip tilkelerde gergek-

lesmektedir.?

Diinya ¢apinda kiiresel bir salgina doniisen Covid-19 yal-
nizca saglig1 degil, toplumsal yasami, ekonomiyi, egitimi
sekteye ugratmustir. Tiirkiye’de 11 Mart 2020°de ilk vaka-
nin goériilmesinin ardindan 16 Mart 2020 Pazartesi giiniin-

den itibaren tiim okullarda yiiz ylize egitime ara verilmis-

tir. Okullarin kapatilmasimnin ardindan “Evde Kal” uygula-
masi ve 20 yas alt1 sokaga ¢ikma kisitlamalari ile gocukla-

rin evde gegirdikleri siire artmistir.>6

Sokakta, parkta, okulda vakit ge¢irmeye aligmus gocukla-
rin evde kapali ortamlarda kalmasi nedeniyle ev kazala-
rinda artis olabilecegi diisiiniilmektedir.” Caligmamzda,
okullarin kapatilmasinin ¢cocukluk ¢ag: ev kazalarina etki-
sinin internet basin haberleri iizerinden incelenmesi amag-

lanmustir.
ARACLAR ve YONTEM

Bu tanimlayici ¢alisma Nisan-Mayis 2021 tarihlerinde ya-
pilmistir. Google arama motoru {izerinden haberler sekme-
sinde “cocuk, cocuk kazasi, ¢ocuk Oliimii, ¢ocuk yara-
lanma, ¢ocuk bogulma, ¢ocuk diisme, ¢ocuk yanik, ¢cocuk
zehirlenme, ev kazas1” arama kelimeleri kullanilarak ¢o-
cuklarda ev kazalart ile ilgili ¢ikan haberler tarandi. Zaman
aralig1 filtresi ile Tirkiye’de okullarin kapatildig: tarih
olan 16 Mart 2020°den bir yil 6ncesi (17 Mart 2019-15
Mart 2020) ve 16 Mart 2020 dahil bir y1l sonras1 (16 Mart
2020-15 Mart 2021) filtrelendi. Arama sonucunda ¢ikan
tiim haberler listelendi. Tekrar eden haberler elendikten
sonra, okullarin kapanmasindan 6nceki bir yila ait 1730,

sonraki bir yila ait 1850 adet haber incelendi.

Aragtirmada, ev ve ¢evresinde ger¢eklesen, 0-17 yas arali-
ginm etkilendigi, ev kazasi niteligi tasiyan haberler aras-
tirmaya dahil edildi. Arastirma kriterlerine uymayan, 18
yas ustii ile ilgili haberler ile ev ve gevresinin diginda ger-
ceklesen haberler aragtirmaya dahil edilmedi. Arastirma
sonucunda, okullarin kapanmasindan 6nceki bir yildaki
cocuklar Grup 1, okullarin kapandigr giin ve sonraki bir
yildaki ¢cocuklar Grup 2 olarak tanimlandi. Arastirma bul-
gulart Grup 1 ve Grup 2 seklinde ifade edildi. Ev kazas1
haberlerinin verileri olaymn gerceklestigi tarih, yas, cinsi-
yet, kazann tiirii, olaymn sonucu (6liim/sag) seklinde kay-
dedildi. Ev kazalar1 zehirlenme, bogulma, atesli silah ya-
ralanmast, yanik, yiiksekten diisme, iizerine cisim diismesi

ve diger olarak gruplandirildi.

Atesli silah yaralanmasi, zehirlenme ve bogulma kazalari
kendi icerisinde alt gruplara ayrildi. Atesli silah yaralan-
mast alt gruplari kendisini yaralayan ve baskasini yarala-

yan; zehirlenme alt gruplari soba zehirlenmesi, kimyasal
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madde zehirlenmesi ve gida zehirlenmesi; bogulma alt
gruplar1 suda bogulma ve fiziksel asfiksi (yabanci cisim
aspirasyonu ve digsal nedenlerle bogulmalar) idi. “Diger
kazalar” olarak tanimlanan grup kopek saldirisi, akrep sok-
mast, oyun aleti ile yaralanma, torpil-maytap yaralanmas,

trafik kazasi, su baskini ve nedeni bilinmeyen kazalardi.
istatistiksel Analiz

Haberlere ait veriler Microsoft Office 365 Excel dosyasina
kaydedildi. Veriler sayisal olarak kodlanarak SPSS Statis-
tics Standard Concurrent User V25 (IBM Corp., Armonk,
New York, ABD) istatistik paket programinda degerlendi-
rildi. Sayisal verilerin 6zetlenmesinde ortanca (%25-75
ceyrekler arasi genislik), kategorik verilerin 6zetlenme-
sinde say1 (n) ve yiizde (%) kullamild1. Istatistiksel anlam-
lilik p<0.05 olarak kabul edildi. Bu ¢alismada kamuya agik
internet haberleri kullanildigi i¢in etik kurul onay1 alinma-

migtir.
BULGULAR

Aragtirmamizda basina yanstyan kaza haberlerinde Grup
1’de 160, Grup 2’de 258 ¢ocuk tespit edildi. Grup 1°de 14
¢ocugun yast, 20 ¢ocugun cinsiyeti tespit edilemedi. Grup
2’de 36 ¢ocugun yasi, 49 cocugun cinsiyeti tespit edile-
medi. Tamimlayici istatistikler bilinen veriler tizerinden
degerlendirildi. Grup 1’de ortanca yas 5 (2-9) olup kaza
geciren ¢ocuklarin 82’si (%58.6) erkekti. Grup 2’de ise or-
tanca yas 7 (3-12) ve kaza geciren gocuklarin 122’si
(%58.4) erkekti.

Oliimle sonuglanan kazalar Grup 1’de 52 (%32.5), Grup
2'de 89 (%34.5) idi. Grup 1 ile Grup 2 arasinda 6liimle so-
nuglanan kaza oranlarinda istatistiksel olarak anlamli fark
yoktu (p=0.675). Grup 1’de 6liimle sonuglanan kazalarda
¢ocuklarin 33’1 (%66.0), Grup 2°de ise 44’1 (%52.4) er-
kekti.

Grup 1’de kaza tiirleri siklik sirastyla zehirlenmeler (n=60,
%37.5), yiiksekten diisme (n=38, %23.8), diger (n=20,
%12.5), yanik (n=19, %11.9), bogulma (n=13, %8.1),
atesli silah yaralanmasi (n=5, %3.1) ve {izerine cisim diig-
mesi (n=5, %3.1) idi. Grup 2’de kaza tiirleri siklik sirasiyla
zehirlenmeler (n=78, %30.2), yanik (n=67, %26.0), yiik-
sekten diisme (n=40, %15.5), diger (n=30, %11.6), atesli

silah yaralanmasi (n=26, %10.1), bogulma (n=12, %4.7),
iizerine cisim diismesi (n=5, %1.9) idi. Zehirlenmeler her
iki grupta da birinci siray1 korurken, yanik ve atesli silah
yaralanmasi vakalarinda okullarin kapatilmasindan sonra
artis oldugu goriilmiistiir. Basin haberlerindeki kazalarin

siklig1 say1 ve ylizde olarak Tablo 1’de verilmistir.

Tablo 1. Basin haberlerine yansiyan kaza tiirlerinin sayisi ve sik-
lig1

Grup 1 Grup 2

Parametreler (17 Mart 2019- (16 Mart 2020-

15 Mart 2020) 15 Mart 2021)

n % n %
Zehirlenmeler 60 37.5 78 30.2
Yiiksekten Diigme 38 23.8 40 155
Diger* 20 125 30 11.6
Yanik 19 11.9 67 26.0
Bogulma 13 8.1 12 4.7
Atesli silah yaralanmasi 5 3.1 26 10.1
Ugzerine cisim diismesi 5 31 5 1.9
Toplam 160 100 258 100

*kopek saldirisi, akrep sokmasi, oyun aleti, torpil-maytap, trafik kazasi, su
baskini, nedeni bilinmeyen

Atesli silah ile ger¢eklesen kazalarda Grup 1°de baskasini
yaralayan ¢ocuklarn sayisi 4 (%80.0) iken, Grup 2’de 15
(%57.7) idi.

Zehirlenme kazalari; Grup 1°de sirasiyla soba zehirlen-
mesi (n=36, %60.0), kimyasal madde zehirlenmesi (n=17,
%28.3), gida zehirlenmesi (n=7, %11.7) olarak tespit
edildi. Grup 2’de sirasiyla soba zehirlenmesi (n=48,
%61.5), gida zehirlenmesi (n=19, %24.4), kimyasal madde
zehirlenmesi (n=11, %14.1) idi.

Bogulma kazalari; Grup 1°de fiziksel asfiksi kazas1 geci-
ren ¢ocuk sayist 11 (%84.6), suda bogulma 2 (%15.4) idi.
Grup 2’de ise fiziksel asfiksi kazasi gegiren ¢ocuk sayist
10 (%83.3), suda bogulma 2 (%16.7) idi.

Kaza haberlerindeki ¢ocuklar yas gruplarina gore incelen-
diginde her iki grupta da kazalar en sik 1-5 yas araliginda
goriilmekteydi. Kaza haberlerindeki ¢ocuklarin yas grup-

larina gore dagilimi Tablo 2’de verilmistir.

Tablo 2. Kaza haberlerindeki ¢ocuklarin yas gruplarina gére da-

Silimi
Pe:_';?;?_et' lyasaln 1-5yas 6-12yas 12-17yas Toplam
Grun 1 11 65 50 20 146
P (%75)  (%445) (%34.2) (%13.7)  (%100)
Grup 2 90 80 43 222
P (%41)  (%405) (%36.0)  (%19.4)  (%100)
Toplam 155 130 63 368

(%5.4)  (%42.1)  (%35.3)  (%17.1)  (%100)

*Satir yiizdesi verilmistir.
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Tablo 3. Grup 1’de yas gruplarina gore kaza tiirlerinin siklig

Paramet- Atesli silah _ » Yiiksekten Ugzerine .
reler e Bogulma Diger Yanik i Cisim diismesi Zehirlenme  Toplam
0 6 0 0 4 0 1 11
I yas alts (%0.0) (%54.5) (%0.0) (%0.0) (%36.4) (%0.0) (%9.1) (%100)
0 4 6 11 25 4 15 65
1-5 yas (%0.0) (%6.2) (%9.2)  (%16.9) (%38.5) (%6.2) (%23.1) (%100)
1 3 14 7 7 1 17 50
6-12 yas (%5.0) (%3.0) (2%.0) (141.0) (%124.0) (%3.0) (%fj.O) (%2180)
12-17 yas (%15.0) (%0.0) %0.0)  (%50)  (%100) (%0.0) %700)  (%100)
4 13 20 19 38 5 47 146
Toplam (%2.7) (%8.9) %13.7)  (%13.0)  (%26.0) (%3.4) (%32.2) (%100)
*Satir yiizdesi verilmistir.
Tablo 4. Grup 2’de yas glful?larma gore kaza tiirlerinin siklig1 _ I
Parametre- Atesli silah Bogulma Digger Yanik Yul'(.sekten Uzel;lne cisim i enme Toplam
ler yaralanmasi diisme diismesi
| vas altt 0 3 0 2 2 0 2 9
yasa (%0.0) (%33.3) (%0.0)  (%22.2) (%22.2) (%0.0) (%22.2) (%100)
1 5 13 27 23 2 19 90
1-5 yas (%1.1) (%5.6) (%14.4)  (%30.0) (%25.6) (%2.2) (%21.1) (%100)
13 3 12 16 4 3 29 80
6-12 yas (%16.3) %38)  (%150)  (%200)  (%5.0) (%3.8) (%363)  (%100)
11 1 3 8 10 0 10 43
12-17 yas (%25.6) (%2.3) (%7.0)  (%18.6) (%23.3) (%0.0) (%23.3) (%100)
Toplam 25 12 28 53 39 5 60 222
P (%11.3) (%5.4) (%12.6)  (%23.9) (%17.6) (%2.3) (%27.0) (%100)

*Satir yiizdesi verilmistir.

Kazalar yas gruplarma gore incelendiginde; Grup 1’de 1
yas alt1 ¢cocuklarda basina yansiyan en sik kaza bogulma
iken, 1-5 yas araliginda en sik goriilen kaza tiirii yiiksekten
diisme, 6-17 yas araliginda ise en sik goriilen kaza tiirii ze-
hirlenme idi. Atesli silah yaralanmasi kazasi gegiren tiim
cocuklar 6 yas ve tizerindeydi. Grup 2’de kazalar yas grup-
larina gore incelendiginde; 1 yas alt1 gocuklarda bogulma,
1-5 yag araliginda yanik, 6-12 yas araliginda zehirlenme,
12-17 yas araliginda atesli silah yaralanmasi en sik goriilen
kaza tiirli olarak tespit edildi. Grup 1 ve Grup 2’de yas
gruplarinin kaza sikligi say1 ve yiizde olarak Tablo 3 ve

4’te verilmistir.
TARTISMA

Cocukluk doneminde kazalar ve yaralanmalar ciddi bir
halk saghig1 sorunu olusturmaktadir.® Ev kazalarmin ger-
¢eklesmesine neden olan temel faktorler ev ve gevresinin
fiziki sartlari, evde yasayan bireylerin evdeki etkileri, evde
yasayan diger ¢ocuklarin sayis1 ve yaslaridir. Ozellikle
evde daha fazla vakit gegiren kii¢iik cocuklarda ev kazala-
rinin daha sik goriildiigii bilinmektedir.? Calismamizda, li-
teratiirle uyumlu sekilde, ev kazalari en sik 5 yas alt1 ¢o-
cuklarda goriilmektedir.>*! Cesitli arastirmalarda ¢ocuk-
larda ev kazalarinin siklik siras1 degismekle birlikte en sik

goriilen dort kaza tiirii zehirlenme, diisme, bogulma ve ya-

niklardir.’>18 Cesitli ¢alismalarda diismeler cocukluk ¢a-
ginda goriilen en sik ev kazasi nedeniyken basina yansiyan
cocukluk ¢ag1 kazalarmi arastirdigimiz bu galismamizda
en sik goriilen kaza her iki donemde de zehirlenmeler ol-

mustur. 1417

Ev kazalar1 basin haberlerine de yansidig: sekilde siklikla
erkek cocuklarda gergeklesmektedir.'*1718 Bunun nedeni,
baska caligmalarda da ifade edildigi gibi, erkek ¢ocuklari-
nin daha aktif ve maceraci olmalarindan veya toplumsal
olarak daha az kisitlantyor olmalarindan kaynaklaniyor

olabilir.31>

Aragtirmamizda pandemi ile birlikte okullarin kapatilma-
sinin ardindan basina yansiyan ev kazasi haberlerinde artis
oldugu tespit edilmistir. Literatiirde okullarin tatil olduk-
lar1 donemlerde ev kazalarmda artis oldugu bildirilmigtir.*?
Cesitli arastirmalarda pandemi doneminde acil servis bag-
vurularmin 6nceki doneme gore azaldigr ancak ev kazala-
rinda artis oldugu gosterilmistir.!#17-2! Italya’da acil bas-
vurularinin degerlendirildigi bir ¢alismada pandemi done-
minde hastaneye yatig oranlarinin %83 ile en sik ev kazasi
nedeniyle gerceklestigi tespit edilmistir.?® Fransa’da yapi-
lan bir ¢alismada pediatrik acil servis bagvurularinda ev
kazalarinda artis oldugu ancak bu artigin anlamli diizeyde
olmadig1 bulunmustur.?? Bolzinger ve ark!” tarafindan ya-

pilan bir ¢alismada karantina déneminde onceki ii¢ yila
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gore cerrahi miidahale gerektiren yaralanmalarda ev kaza-

larinin oraninda artis oldugunu tespit etmistir.

Haberler kaza tiirlerine gore incelendiginde, bogulmalar
calismamizda her iki grupta 1 yas altinda en sik goriilen ev
kazasi idi. Farkli literatiirler incelendiginde benzer sekilde
bogulmalarin, 3 yas alt1 gocuklarda en sik rastlanan ev ka-

zas1 oldugu goriilmektedir. !4

Arastirmamizda Grup 2’de yanik kazalarinda artis oldugu
tespit edilmistir. Fransa’da yapilan bir aragtirmada® pan-
demi doneminde yanik insidansinda artis oldugu ve tiim
yaniklarin ev ve ¢evresinde gergeklestigi gosterilmistir.
Yanik yaralanmalar1 aragtirmamizla uyumlu sekilde bes
yas alt1 ocuklarda daha sik goriilmektedir.?? talya’da pe-
diatrik acil servis kayitlarinin incelendigi bir ¢aligmada 6-
14 yas arasi ¢ocuklarda yanik ve travmalarin pandemi 6n-
cesinde ve pandemi déneminde en sik bagvuru sebebi ol-
dugu tespit edilmistir.2* Chaudhari ve ark?® yaptig1 on bes
travma merkezini kapsayan calismada pandemi done-
minde hastaneye bagvuru oranlarinda belirgin azalma go-
riilmemesinin yan1 sira basin haberlerini inceledigimiz
aragtirmamizla uyumlu olarak yanik ve atesli silah yara-

lanmalarinda anlamli diizeyde artig oldugu goriilmiistiir.

Aragtirmamizda basma yansiyan haberlerde gocuklarda
atesli silah yaralanmalarinda ciddi bir artig oldugu tespit
edilmistir. Amerika’da yapilan bir ¢alismada, ¢ocuklarin
karistig1 atesli silah olaylarinin pandemi dénemini kapsa-
yan 2020’de onceki yillara gore artmis oldugu tespit edil-
mistir.?® 12 yasindan kiigiik ¢ocuklarm degerlendirildigi
bir ¢alismada pandeminin ilk 6 ayinda ¢ocuklarin neden
oldugu atesli silah yaralanmalarinda ve buna bagli 6liim-
lerde artis oldugu ve bu durumun atesli silah satin alimla-
r1yla anlamli olarak iligkili oldugu bulunmustur.?” Sokol ve
ark?® tarafindan yapilan 14-18 yas grubu cocuklarmn ve
ebeveynlerinin yer aldig1 calismada pandemi ile artan silah
satin aliminin yani sira ebeveynlerin %5 inin atesli silah-
lar1 daha ulagilabilir konuma getirildigi tespit edilmistir.
Caligmadaki ebeveynlere gére bunun baslica nedenleri; si-
Vil huzursuzlugun artmasi, haneye tecaviiz veya su¢ mag-
duru olma ihtimali, panik ve bilinmezlik korkusudur. Sher-
man ve ark.?® yaptig1 arastirmada pandemi déneminde 6n-

ceki ii¢ yila gore gocuklarda kazayla yaralanmalarin sayi-

sinda bir artis olmamasina ragmen her yas donemi ele alin-
diginda atesli silah yaralanmalarinda artis oldugunu tespit

etmistir.

Arastirmamizda yas ortancasinin okullarin kapatilmasin-
dan sonra arttig1 tespit edilmistir. Karantina déneminde
onceki donemlere gore kaza gegiren ¢ocuklarin yas ortala-
masinda azalma oldugunu gosteren ¢aligmalar vardir. Bu
durumun nedeni evde izolasyon siirecinde, kii¢iik ¢ocukla-
rin daha hareketli, aktif olmasi, daha biiyiik ¢ocuklarin ise
televizyon, bilgisayar, online dersler ile vakit gecirmeleri
olarak yorumlanmgtir.17-20:30

Okullarin kapatilmasindan sonra basina yansiyan haber-
lerde ev kazalarinda artig gozlenmistir. Bu durum, cesitli
klinik ve saha arastirmalarini igeren literatiirle uyumludur.
Ev kazalarinda artigin baslica sebebi okullarin kapatilma-
sinin yani sira sosyal izolasyon nedeniyle ¢ocuklarin evde
gecirdigi zamanin, ev ve ¢evresindeki risk faktorlerine ma-

ruz kalimlarinin artmasidir.

Cocuklarda atesli silah yaralanmalarinda artig oldugu tes-
pit edilmistir. Bu duruma neden olan faktérlerin daha kap-
samli arastirilmalarla ortaya g¢ikarilmasi gerekmektedir.
Toplumda atesli silah yaralanmalarinin 6nlenmesi igin bi-
reysel silahlanmanin getirebilecegi riskler konusunda egi-
timler yapilmali, konuyla ilgili yasal diizenlemeler gézden
gegcirilmelidir. Unutulmamalidir ki yetiskin tarafindan eve
getirilen silah ile cinayet, intihar, kazayla yaralanma ve
oliim riski sadece o yetiskin i¢in degil evde yasayan diger

kisiler i¢in de artmaktadir.

Ev kazalarinin 6nlenmesi i¢in ebeveynlerin evdeki tehlike
ve risklerin farkinda olmasi, bunlara yonelik onlemler al-
masi1 gerekmektedir. Ebeveynlere kazalar1 nasil dnleyebi-
lecekleri konusunda egitim verilmelidir. Ebeveynler kaza
durumunda uygun/acil miidahale yontemleri konusunda
bilinglendirilmelidir. Arastirmalar ailelerin ilkyardim bil-
gilerinin yeterli olmadigimi gdstermektedir.'?> Ebeveynlere
verilen egitim ile kaza oranlarinda azalma oldugu ve kaza-
lara daha uygun miidahale edildigi gosterilmistir,?>3t
Okullarin ¢ocuklar i¢in giivenli ortamlar oldugu da goz
6niinde bulundurularak pandemi siirecinde okullarin agik

kalmasina yonelik ¢aligmalar siirdiiriilmelidir.
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Calismamn Kisithliklar:

Arastirmamiz internet haberleri iizerinden yapildig: i¢in
verilerin giivenligi haberlerin dogruluguna baglidir. Aras-
tirmamizda, Google arama motoru haberler sekmesinden
faydalanilmistir. Haberlerde kaynak olarak gosterilen ha-
ber ajanslarinin internet sitelerine girilerek haber verileri-
nin dogrulugu kontrol edilmistir. Oliimlerin yiiksek oranda
gozlenmesi, basina yansiyan haberlerde dikkat gekici,
6liimle sonuglanan, trajik olaylarin yer almasindan kay-
naklaniyor olabilir. flgi ¢ekici olmadig: diisiiniilen ya da
evde miidahale edilen kiiciik kazalarin basina yansimamis

olmas1 muhtemeldir.
Cikar Beyannamesi

Herhangi bir ¢ikar ¢atigmasinin olmadigini yazarlar beyan

etmektedirler.
Bilgilendirme

Calisma, online ortamda yapilan 5. Uluslararasi1 ve 23.
Ulusal Halk Sagligi Kongresi’nde (13-18 Aralik 2021) s6-

zel bildiri olarak sunulmustur.

Etik Kurul izni

Calismamizda etik kuruldan onay almaya gerek yoktur.
Arastirmacilarin Katki Oram Beyani

Ana fikir/Planlama: SD, ABB. Veri toplama/isleme: SD.
Veri analizi ve yorumlama: SD, ABB. Literatiir taramast:
SD. Yazim: SD, ABB. Gozden gecirme ve diizeltme: SD,
ABB. Danigmanlik: ABB.
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Gegirilmis Gebeligin Kemik Yasina Etkisi

Effect of Pregnancy on Bone Age

Kenan KAYA! Toygiin Amil OZESEN?

oz

Amag: Adli amaglarla yas tahmini giinliik Adli Tip hizmetleri arasinda énemli bir yer tutmaktadur. Iskelet gelisimini birgok faktér
etkilemekle birlikte, hormonal faktorler en ¢ok etkileyen faktorlerin baginda gelmektedir. Bu ¢aligma ile gebelik siirecinde meydana
gelen hormonal degisikliklerin etkisiyle, kemik yas1 gelisiminde herhangi bir degisiklige neden olma durumunu tespit ederek bu ko-
nuyla ilgili literatiire katki saglamak amaglanmaktadir.

Araglar ve Yontem: Cukurova Universitesi Tip Fakiiltesi Hastanesi Adli Tip Poliklinigimize Mart 2017- Mart 2021 tarihleri arasinda
adli makamlarca kemik yasi tahmini istemiyle yonlendirilen, resmi evraklarindaki dogum tarihlerinin dogru oldugunu beyan eden
olgulara ait cinsiyet, kimlik yasi, evlenme yas1, ¢ocuk sahibi olup olmadigi, yas tahmini istenme sebepleri, iddia edilen yas, tespit
edilen kemik yaslari kayda alinmus, olgularin degerlendirmeleri Greulich-Pyle ve Gilsanz-Ratib Atlaslarina gore yapilmustir.
Bulgular: Kriterlere uygun olarak ¢aligmaya dahil edilen 70 olgunun, 35’inin (%50) ¢ocuk sahibi oldugu, 35’inin (%50) ¢ocuk sahibi
olmadig1 ve hi¢ gebelik gegirmedigini bildirdigi, yapilan kemik yas tahmini incelemelerine gore 60 (%85.7) olgunun niifus kaydiyla
uyumlu olarak, 9(%12.9) olgunun niifus kaydindan biiyiik, 1 olgunun niifus kaydindan kiigiik olarak degerlendirilmis oldugu goriildii.
Kemik yag1 kimlik yagindan biiyiik oldugu tespit edilen 7 olgunun gebelik gegirmis oldugu, 2 olgunun gebelik ge¢irmedigi, tiim olgular
igerisinde gebelik gecirmemis 1 olgunun niifus kaydindan kiiciik olarak degerlendirilmis oldugu tespit edilmistir.

Sonug: Yas tahmini olgularinin objektif, standartize, multidisipliner ve dikkatli bir sekilde degerlendirilmesi olduk¢a dnem tagimak-
tadir. Bu nedenle degerlendirilirken kemik gelisimini etkileyebilecek hastaliklarin, gebelik gibi viicut gelisimini etkileyebilecek du-
rumlarin, kisisel faktorlerin degerlendirilebilmesi, radyoloji ve adli tip hekimlerinden olusan multidisipliner bir yaklagimla degerlen-
dirilmesini 6nermekteyiz.

Anahtar Kelimeler: adolesan; gebelik sonrasi; kemik yasi degerlendirilmesi; yas tayini
ABSTRACT

Purpose: Age estimation for forensic purposes has an important place among daily Forensic Medicine services. Although many factors
affect skeletal development, hormonal factors are among the most influencing factors. With this study, it is aimed to contribute to the
literature on this subject by detecting any changes in the development of bone age with the effect of hormonal changes during preg-
nancy.

Materials and Methods: Cases referred to Cukurova University Forensic Medicine Polyclinic between March 2017-2021 with the
request of the forensic authorities to estimate the bone age, and who declared that the date of birth in their official documents was
correct; gender, identity age, age at marriage, having children, the reasons for asking for age estimation, the claim at which age they
were, the bone ages determined were recorded, and the evaluations of the cases were made according to the Greulich-Pyle and Gilsanz-
Ratib Atlases.

Results: It was observed that the rate of having a child and not getting pregnant was half of the 70 cases who met the study criteria.
According to the bone age estimations made, it was seen that 60 cases were suitable for the population registry, 9 cases were considered
to be larger than the population registry.

Conclusion: An objective, standardized assessment of age estimation cases is crucial. For this reason, we suggest that diseases that
may affect bone development, conditions that may affect body development such as pregnancy, and personal factors should be evalu-
ated with a multidisciplinary approach consisting of radiology and forensic medicine physicians.

Keywords: adolescence; after pregnancy; age determination; bone age assessment
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GIRiS

Adli amaglarla yas tahmini giinliik Adli Tip hizmetleri ara-
sinda 6nemli bir yer tutmaktadir. Bu islemler gergeklesti-
rilirken sonuglarinin hukuki ve cezai yaptirimlar igin belir-
leyici oldugu unutulmadan, objektif, standartize, multidi-
sipliner ve azami dikkatle degerlendirilmesi oldukea
onemlidir. Ozellikle genc yastaki bireylerde yas tahmini
islemleri gergeklestirilirken, viicudun gelisme durumunu
gosteren boy ve agirlik gibi antropometrik veriler diginda
cinsel gelisim diizeyini gosteren sekonder seks karakterle-
rinin gelisim diizeyi, dis gelisim durumlari ve kemiklerin
gelisim diizeylerinin degerlendirildigi radyolojik inceleme

yontemleri kullanilmaktadir.t

Bireylerin -6zellikle genglerin- viicut gelisim diizeylerini,
kiiltiirel, ekonomik, genetik ve sosyal durumlar basta ol-
mak iizere etkileyen bir¢ok faktdr mevcuttur. Ancak iske-
let gelisim diizeyinin bunlardan en az etkilenen gosterge
oldugu kabul edilmektedir.® Iskelet gelisimini etkileyen
faktorler bulunmakla birlikte, en ¢ok etkileyen faktorlerin
basinda hormonal bozukluklar gelmektedir. Ailesel gene-
tik kisa/uzun boy ve yapisal gecikme/ilerilik, sekstiel hor-
mon bozukluklari, kemik displazisine neden olabilen has-
taliklar, vitamin eksiklikleri, beslenme bozukluklar1 gibi

birgok faktor kemik gelisimini etkilemektedir.?

Ozellikle 2011 yilindan itibaren iilkemizin de oldukca et-
kilendigi go¢ dalgasi ile bolgemizde goemen yogunlugu
artngtir.3 Bu yogunluk artis1 ile birlikte hem kimlik kayit-
larinda meydana gelen yanligliklar hem de sosyokiiltiirel
ve hukuki farkliliklar veya bagka sebeplerle erken yasta
yapilan evlilikler nedeniyle tarafimiza yas tahmini ama-
ciyla adli makamlarca yonlendirilen kisi sayisinda artis ol-

dugu goriilmektedir.

Bu ¢aligma ile amacimiz; bu bireylerin yasal evlenme ya-
sinin altinda yaptiklart evlilikler basta olmak iizere kiigiik
yasta meydana gelen gebeliklerin, gebelik siirecinde mey-
dana gelen hormonal degisikliklerin etkisiyle, kemik yag1
gelisiminde herhangi bir degisiklige neden olma duru-
munu tespit ederek bu konuyla ilgili literatiire bilgi payla-

siminda bulunmaktir.

ARACLAR ve YONTEM

Calismamiz igin 9 Temmuz 2021 tarih ve 113 sayili T.C.
Cukurova Universitesi Tip Fakiiltesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulu Toplantisinda Etik Y6n-
den Uygun olduguna dair 37 Karar numarasi ile onay alin-

mistir.

Cukurova Universitesi Tip Fakiiltesi Hastanesi Adli Tip
Poliklinigimize Mart 2017- Mart 2021 tarihleri arasinda
adli makamlarca kemik yas1 tahmini istemiyle yonlendiri-
len ve resmi evraklarindaki dogum tarihlerinin dogru ol-
dugunu beyan eden olgulara ait tarafimizca diizenlenmis

olan yas tahmini raporlar retrospektif olarak incelenmistir.

Raporlarda mevcut veriler kayit altina alinirken; cinsiyet,
kimlik yas1, evlenme yasi, cocuk sahibi olup olmadigi, yas
tahmini istenme sebepleri, hangi yasta olduklarinin iddia
edildigi, tespit edilen kemik yaslar1 degerlendirme kriter-
leri olarak segilmistir. Olgularin kemik yas tahminleri
Anabilim Dalimizda rutin olarak gergeklestirilen sol
omuz, sol el ve el bilek, sol dirsek ve pelvis grafileri iize-
rinden, Greulich-Pyle ve Gilsanz-Ratib Atlaslarina gore
degerlendirilmistir. Kisilerin iddia ettikleri yas sozel be-
yanlarma gore, kimlik yaslar1 mevcut gecici kimlik kartla-
rina gore, kemik yaslar1 ise ilgili atlaslara gore degerlendi-
rilerek ¢alismaya veri olarak alinmig olup, tarafimiza yas
tahmini i¢in gonderilme nedenleri ise adli mercilerin istem
yazisiyla birlikte gonderilen ifade tutanaklari ve adli tah-
kikat bilgileri tizerinden toplanmuis, ¢ocuk sahibi olma du-
rumlart ise yine adli evraklar ve ¢ocuklarin kimlikleri ile

elde edilmistir.
istatistiksel Analiz

Istatistiksel analizler igin IBM Statistics 20 programi (IBM
Corp. Released 2011, Armonk, NY, USA) kullanilmustir.
Istatistiksel analizlerde Ki-Kare testi, gebelik gecirme du-
rumuna bagl farkliliklarin istatistiksel olarak degerlendi-
rilmesinde Mann-Whitney U testi kullanilmugtir. Uzerinde
durulan ozelliklerden siirekli degiskenler i¢in tanimlayici
istatistikler; ortalama, minimum, maksimum olarak ifade
edilirken, kategorik degiskenler i¢in say1 ve ylizde olarak
ifade edilmistir. Istatistiksel anlamhlik degeri p<0.05 ola-

rak kabul edilmistir.
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BULGULAR medigini bildirdigi gorilmistir. Olgularm dogru oldu-

gunu beyan ettikleri resmi kimlik evraklarinda mevcut do-

Anabilim dalimiza bagvuran olgular arasindan incelemeler um tarihlerine gore inceleme yapildiginda, en kiigiik yas

sonucunda kriterlere uygun olan 70 olgu c¢alismaya dahil 12, en biiyik yas 18 oldugu, ortalama basvuru yasmn

edilmistir. Caligmaya dahil edilen olgularin tamaminin bii- 15.21 yas oldugu goriildii. Olgularin uyruklari incelendi-

ylimeyi etkileyebilecek herhangi bir hastaligi veya ilag ginde ise 30 (%42.9) olgunun Suriye uyruklu, 40 (%57.1)

kullaniminin olmadig1, 35’inin (%50) ¢ocuk sahibi oldugu, olgunun Tiirkiye uyruklu oldugu gériilmiistiir. Olgularmn

35%inin (%50) gocuk sahibi olmadig1 ve hig gebelik gegir- uyruklarina ve yaslarina gére gebelik gegirme durumlari

Tablo 1’de gosterilmistir.

Tablo 1. Oliilarm uiiklarma ve ia$lar1na iére iebelik ie(;irme durumlari

Tiirkiye Cumhuriyeti Suriye
Gegirilmis Gebelik Gegirilmis Gebelik Gegirilmis Gebelik Gegirilmis Gebelik
- Toplam
Kimlik Yok Var Yok Var
Yas1 Olgu Sayis1 Oran Olgu Sayis1  Oran  Olgu Sayis1 Oran Olgu Sayist  Oran Olgu Sayis1 Oran
(m (%) (m (%) (m (%) (n) (%) (m (%)
12 Yas 1 1.42 - - - - - - 1 1.42
13 Yas 2 2.85 - - 1 1.42 1 1.42 4 571
14 Yas 10 14.3 1 1.42 1 1.42 4 5.71 16 22.9
15 Yas 5 7.14 6 8.57 1 1.42 8 11.4 20 28.6
16 Yas 6 8.57 3 4.28 3 4.28 7 10 19 27.1
17 Yas 3 4.28 - - - - 4 571 7 10.0
18 Yas 2 2.85 1 1.42 - - - - 3 4.28
Toplam 29 414 11 15.7 6 8.5 24 34.2 70 100
Olgularin muayene sirasinda 6lgiilen boy ve agirliklar ile persentil araliginda, 25 (%35.7) olgunun %75-100 persen-
dogru oldugunu beyan ettikleri kimlik yaslarina gére per- til araliginda oldugu gorilmistir. Olgularin bulundugu
sentil araliklarina gore inceleme yapildiginda, 23 (%32.9) persentil aralig1 ve gebelik ge¢irme durumlari Tablo 2°de
olgunun %0-25 persentil araliginda, 12 (%17.1) olgunun gosterilmistir. Persentil araliklari ile gebelik gegirme du-
9%25-50 persentil araliginda, 10 (%14.3) olgunun %50-75 rumu arasinda istatistiksel olarak anlaml1 bir fark olmadig:

goriilmiistiir (p=0.17).

Tablo 2. Olgularin bulundugu persentil araligi ve gebelik ge¢irme durumlart

%0-25 20 9 12.8 23 329

%25-50 5 7.14 7 10 12 17.1

%50-75 7 10 3 4.28 10 14.3 p=0.17

%75-100 9 12.8 16 22.9 25 35.7

Toplam 35 50 35 50 70 100
Olgularin yapilan fizik muayene ve gekilen grafileri ile ya- tespit edilen 7 olgunun gebelik gegirmis oldugu, 2 olgunun
pilan kemik yas tahmini incelemelerine gére 60 (%85.7) ise gebelik gecirmedigi, tiim olgular icerisinde gebelik ge-
olgunun niifus kaydiyla uyumlu olarak, 9 (%12.9) olgunun ¢irmemis 1 olgunun niifus kaydindan kiiciik olarak deger-
niifus kaydindan biiyiik, 1 (%]1.4) olgunun niifus kaydin- lendirilmis oldugu tespit edilmistir. Olgularin tahmin edi-
dan kiigiik olarak degerlendirilmis oldugu goriildii. Tah- len kemik yast ile niifus kayit yas arasindaki fark ve gebe-
min edilen kemik yaslar1 ve gebelik gegirme durumlart in- lik gegirme durumlar1 Tablo 3’te gosterilmistir.

celendiginde, kemik yasi kimlik yasindan bilyiik oldugu
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Tablo 3. Olgularin tahmin edilen kemik yasi ile niifus kayit yas: arasindaki fark ve gebelik gegirme durumlari

Kimlik ve Kemik Gegirilmis Gebelik Toplam
Yas1 Arasindaki Yok Var
Fark Olgu Sayisi (n) Oran % Olgu Sayisi (n) Oran % Olgu Sayisi (n) Oran %

-1 1 1.43 0 - 1 1.43

0 32 45.7 28 40 60 85.7 p=0.053

+1 1 143 5 7.14 6 8.57

+2 1 1.43 2 2.86 3 4.29

Toplam 35 50 35 50 70 100
edilmis atlaslar ile karsilastirilmaktadir. <’ Adli Yas Teshisi
TARTISMA

Adli amaglarla yas tahmininde; ceset veya iskeletlerin
kimliklerinin tespiti yaninda medeni hukuk ve ceza hu-
kuku davalarinda kisilerin fiili, hukuki ehliyetlerinin ve
ceza sorumluluklariim degerlendirilebilmesi, 18 yas al-
tinda evlilik, niifus kayitlarinda yanlisliklarin diizeltilmesi
ve emeklilik aylig1 hakki i¢in ilgili yasta olup olmadiginin
belirlenebilmesi gibi amaglarla adli merciler tarafindan
veya bireysel basvurular ile degerlendirme yapilmaktadir.*
Ozellikle son yillarda iilkemizin i¢inde bulundugu cograf-
yada meydana gelen i¢ savaslar nedeniyle iilkemizde miil-
teci ve siginmaci olgu sayilar1 artmakta ve bununla birlikte
hem kimlik kayitlarinda meydana gelen yanlisliklar hem
de sosyokiiltiirel farkliliklar veya baska sebeplerle erken
yasta yapilan evlilikler/cinsel siddete maruz kalma nede-
niyle tarafimiza yas tahmini amaciyla adli makamlarca

ydnlendirilen olgu sayisinda artis oldugu goriilmektedir.®°

Calismamizda, adli amaglarla yas tahmini yapilan olgula-
rin uyruklarina gore gebelik gegirme durumlar degerlen-
dirildiginde; Tiirkiye Cumhuriyeti uyruklu 40 olgunun
11’inin (%27.5), Suriye uyruklu 30 olgunun 24’iiniin
(%80) gebelik gecirmis oldugu goriilmiistiir. Bu oran fark-
lihiginm gog¢ dalgasi nedeniyle 6zellikle ¢ocuklarin bulun-
duklar1 miilteci kamplar1 ve yasadis1 go¢ yollart ile cinsel
istismar ve insan ticaretine karg1 savunmasiz kalmalar1 ay-
rica aile ve sosyal ¢evrelerindeki cinsiyet rolleri nedeniyle
cinsel iliski konusunda erken risk alma deneyimine girme-
leri ve sonug olarak erken ¢ocuk dogurmaya maruz kaldik-

lar1 diisiiniilmektedir.®

Cocuk ve addlesan yas grubunda adli yas degerlendirme-
leri fiziksel gelisim, dis gelisimi ve iskelet olgunlagmasi
gibi ortak gelisim 6zelliklerinin zamana bagl araliklarla
belirlenmis agamalarinin degerlendirilmesi ile yapilmakta-
dir. Olgularin kriterlere goére bulunduklari gelisim duru-

munun referans ¢aligmalar ile olusturulmus standartize

Uzerine Uluslararasi ve Disiplinler Arasi Calisma Grubu’’
(AGFAD) tarafindan dnerilen muayene prosediiriinde de-
gerlendirmede kisiden alinacak tibbi 6ykiiniin 6nemli ol-
dugu vurgulanmaktadir.” Tibbi &ykii almirken 6zellikle
biiyiime {izerine etkili olabilecek olan hastaliklar ve kulla-
nilan ilaglar sorgulanmali sonrasinda detayli bir fizik mu-
ayene ile boy, agirlik gibi antropometrik veriler ve cinsel
olgunlagma diizeylerine iligkin veriler muayene formuna
kaydedilmelidir. Bu degerlendirmeler kisinin biiylime ve
gelisim diizeylerine etki eden bir hastalik durumunun olup
olmadigimin  belirlenmesini saglamaktadir. Ulkemizde
Mayda ve arkadaglar1 tarafindan yapilan bolgesel antropo-
metrik verilerin degerlendirildigi bir ¢aligmada, belirgin
bir biiyiime problemi olmayan ¢ocuklarin degerlendirilme-
sinde persentil egrilerinin de kullanimmin uygun oldugu
bildirilmektedir.®

Calismamizda olgularin boy ve agirlik gibi antropometrik
verilerinin degerlendirilmesi amactyla iilkemiz popiilas-
yonu 0-18 yas aras1 verilerini igeren persentil tablosu kul-
lanilmistir.’ Cocuklarin biiyiime ve geligmelerinin taki-
binde kullanilan bu tablolara gore akut hastaliklar agirlik
persentilinde duraklama ve gerilemelere yol agarken bu
hastaliklar uzadik¢a ve kroniklestik¢e boy ve bas ¢evresi
persentilinin de etkilendigi bildirilmektedir.® Calisma-
mizda, tiim olgularin %68.6’sinin %0-25 ve %75-100 per-
sentil araliginda bulundugu, bu aralikta bulunan 48 olgu-
nun 25’inin (%52) gebelik gegirmis oldugu goriilmiistiir.
Bu bulgudan da goriildiigii iizere gebelik gegirme durumu
kisilerin viicut gelisiminde bozulmalara neden olabilmek-
tedir. Adolesan dénemi gebeliklerinde; prematiirelik, dii-
siik dogum agirlhigi, bas-pelvis uyumsuzlugu, respiratuar
distres sendromu gibi anne ve bebegin sagligini tehlikeye
sokan birgok komplikasyonun riski de artmaktadir.** Ya-
pilan bir ¢aligmada yas aralig1 10-15 olan gebeliklerde ye-
nidogan déneminde bebek 6liim oraninin %55, yas araligt

16-17 olan gebeliklerde yenidogan doneminde bebek 6liim
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oraninin %19, yas araligi 18-19 olan gebeliklerde yenido-
gan doneminde bebek 6liim oraninin ise %6 oldugu bildi-

rilmistir.*2

Yas tahmini i¢in iskelet gelisimi bulgular1 degerlendirir-
ken iskelet gelisimini etkileyen durumlarin mevcudiyeti
arastirllmali ve dikkate alinmalidir. Iskelet gelisimini etki-
leyen faktorlerin basinda hipotiroidi, bityliime hormonu ek-
sikligi, adrenogenital sendrom, idiopatik sekstiel prekok-
site, serebral gigantizm gibi kalitsal ve hormonal hastalik-
lar gelmektedir.213 iskelet olgunlasmasimin hizlanmasina
neden olan endokrin bozukluklar arasinda adrenogenital
sendrom, hipertiroidizm ve puberte prekoks en sik kargila-

silanlaridir.}4

Calismamizda, gegirilmis gebeligi olmayan 35 olgu ara-
sinda 2 olgunun kemik yasinin kimlik yasindan biiyiik, 1
olgunun ise kiiciik olarak degerlendirilmis oldugu tespit
edilmistir. Gebelik ve kemik mineralizasyonu ile ilgili li-
teratlire bakildiginda yapilan calismalarin ¢ogunun gebe-
lige baght osteoporoz ile ilgili oldugu goriilmektedir.t®
Cogu calismada meydana gelen osteoporozun ya Kalsitro-
pik hormonal mekanizmalarin basarisizlig1 ya da kadinla-
rin gebelik Oncesi mevcut osteopenisi ile iliskili oldugu
one siiriilmiistiir.’617 Hamilelik sirasinda X-1sm1 maruzi-
yetine bagh fetal riskler nedeniyle kemik yogunluguna
iligkin degisikliklerin degerlendirilebildigi ¢aligmalar ma-
alesef yapilamamaktadir. Ancak gebelik sirasinda, perife-
rik iskelet bolgelerinde kemik yogunluk dl¢timii yapilan
caligmalar mevcuttur. Ultradistal bolge olarak degerlendi-
rilen Radius kemiginde yapilan caligmalarda ortalama ke-
mik yogunluk kaybimin %2 ile %2.6 arasmda oldugu,'81°
omurgada kemik yogunluk kaybinin %2 ile %4 arasinda
oldugu,??! kalgada kemik yogunlugu kaybinin %2.4 ile
%3.6 arasinda oldugu?®?? bildirilmekle birlikte kiigiik ke-
mik boyutlar1 veya 6l¢lim siirelerinde farkliliklar nede-
niyle farklilik bulunmadigi bildirilen ¢alismalarda mevcut-
tur.?® Ancak yapilan bir ¢aligmada, gebelik ddneminde tra-
bekiiler kemik (omurga ve pelvis) alanlarinda kemik yo-
gunlugunun %3 ile %4 oraninda azaldig1, kortikal kemik
(kollar ve bacaklar) alanlarinda kemik yogunlugunun %2

oraninda artmis oldugu bildirilmektedir.?*

Yas tahmini olgularinin degerlendirilmesinde tiim
Diinya’da kullanilan atlaslar Avrupa ve Amerika popiilas-

yonlarinin takip siiregleri ile olusturulan atlaslardir. Ancak

kemik gelisim siireglerinin ¢evresel, genetik, sosyokiiltii-
rel, sekiiler birgok faktore bagiml olarak degisiklik goste-
rebildigi bilindiginden,? iilkemizde tibbi verilerin bir
arada bulundugu veri bankalarinin olugturularak kendi top-

lumumuza 6zgii atlaslar olusturulmas: gerekmektedir.

Giincel adli tip hizmetlerinde sik karsilagtigimiz yas tah-
mini olgularinin degerlendirme sonuglarinin hukuki ve ce-
zai yaptirimlar i¢in belirleyici olmasi agisindan objektif,
standartize, multidisipliner ve dikkatli bir sekilde deger-
lendirilmesi olduk¢a 6nem tasimaktadir. Bu nedenle de-
gerlendirmeler yapilirken kemik gelisimini etkileyebile-
cek hastaliklarin, gebelik gibi viicut gelisimini etkileyebi-
lecek durumlarin, kisisel (genetik vb.) faktorlerin deger-
lendirilebilecegi detayli bir tibbi ve ailesel durumlari ige-
ren anamnez alinmasi, yapilacak fizik muayenede boy ve
agirhik gibi antropometrik verilerle birlikte persentil duru-
mununda dikkate alinmas, ikincil seks karakterlerinin ge-
lisimi agisindan Tanner evrelemesi yapilarak yapilan rad-
yolojik tetkiklerin sonug¢larinin birlesimiyle miimkiin mer-
tebe radyoloji ve adli tip hekimlerinden olusan multidisip-

liner bir yaklagimla degerlendirilmesini 6nermekteyiz.
Cikar Beyannamesi

Herhangi bir ¢gikar ¢atigsmasinin olmadigini yazarlar beyan

etmektedirler.
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Spontan Spinal Epidural Apse Saptanan Hastalarin Degerlendirilmesi

Evaluation of Patients with Spontaneous Spinal Epidural Abscess

Elif AKPINAR?

oz

Amag: Spontan spinal epidural apse (SSEA) nadir goriilen bir durumdur. Genellikte diyabetik, immiinsupresif hastalarda ve intraven6z
(iV) madde bagimlilig1 olanlarda, tekrarlayan cilt enfeksiyonu ve apsesi olanlarda goriiliir. Tedavi edilmedigi taktirde mortalite ve
morbiditesi oldukga yiiksektir. En uygun tedavi sekli tartismalidir. Klasik triadi agri, ates ve kuvvet kaybidir. Klinik pratikte altta yatan
higbir predispozan faktorii olmayan kisilerde de SSEA olabildigini ve bu hastalarin klasik triad1 diginda kilo kaybu, istahsizlik, genel
durum bozuklugu gibi semptomlarla da hastaneye bagvurabildigini gordiik. Caligmamizda amag klasik triad digindaki bagvuru semp-
tomlarini belirlemek ve erken taniya katki saglayabilmektir.

Araclar ve Yontem: Uciincii basamak beyin ve sinir cerrahisi poliklinigine Ocak 2015 ve Aralik 2018 tarihleri arasinda basvuran
hastalarin dosyalar1 retrospektif olarak tarandi. SSEA’si olan hastalar bulundu. Hastalarin yas, cinsiyet gibi demografik verileri; her-
hangi bir ek hastaliginin olup olmadigi, hastaneye bagvuru sikayetleri, sikayetlerin baglamasiyla tan1 konmasi arasinda gegen siire,
manyetik rezonans goriintilleme bulgulari, laboratuvar test sonuglari ve prognozlari not edildi.

Bulgular: Poliklinigimize bagvuran hastalarin 6’sinda(34/100000) SSEA goériildii. Yas ortalamasi 54.67+17.06 idi. %66.6’s1 (n=4)
erkekti. Hastalarin en sik agr1 (%66.6), kilo kayb1 (%50), genel durum bozuklugu (%50) semptomlariyla basvurdugu goriildii. Hasta-
larin %33 tiinde mortalite gelisirken %66’s1 tamamen iyilesti.

Sonug: SSEA tanisi konulan hastalarda klasik triadin olmamasi hastalarda tani ve tedaviyi geciktirmistir. Tedavi edilmeyen hastalarda
hastalik 6liimciil olabilir. Erken tan1 ve tedavisi mortalite ve morbidite oranlarini azaltacaktir.

Anahtar Kelimeler: epidural apse; santral sinir sistemi enfeksiyonlari; spinal apse
ABSTRACT

Purpose: Spontaneous spinal epidural abscess (SSEA) is a rare condition. It generally affects diabetics, immunosuppressed patients,
intravenous drug users, and patients with recurrent skin infections or abscesses. If untreated, mortality and morbidity rates are consid-
erably high. The most appropriate treatment is controversial. The classical triad of SSEA consists of pain, fever, and neurological
deficits. In our clinical practice, we observed that people with no underlying predisposing factors could also have SSEA, and these
patients can apply to the hospital with symptoms such as weight loss, loss of appetite, and general condition disorder as well, apart
from the classical triad. The aim of our study is to determine the symptoms other than the classical triad and to contribute to the early
diagnosis

Materials and Methods: The files of the patients who applied to our tertiary neurosurgery outpatient clinic between January 2015
and December 2018 were scanned, and patients with SSEA were determined. Demographic data of patients, presence of any additional
disease, complaints at hospital admission, the time between the onset of the symptoms and diagnosis, magnetic resonance imaging
findings, laboratory test results, and prognoses were noted.

Results: SSEA was seen in 6 (34/100000) of the patients who applied to our outpatient clinic. The mean age was 54.67+17.06 years.
66.6% (n=4) of them were male. Patients most frequently applied with pain (66.6%), weight loss (50%), and general condition disorder
(50%) symptoms. Mortality developed in 33% of the patients, while 66% of the patients recovered completely.

Conclusion: The absence of the classical triad in patients with SSEA delayed diagnosis and treatment of patients. If untreated, the
disease can be fatal. Early diagnosis and treatment will reduce mortality and morbidity rates.

Keywords: epidural abscess; central nervous system infections; spinal abscess
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GIRiS

Spontan spinal epidural apse (SSEA), nadir goriilen, te-
davi edilmedigi taktirde mortal seyredebilen ve akut no-
rolojik defisite neden olabilen bir durumdur.t23 Vertebral
periost ve Dura mater arasinda piiy birikmesi sonucu olu-
sur.1 Tlk defa 1796 yilinda Morgagni tarafindan bildiril-
mistir.1458 Bir yilda hastaneye basvuran hastalar arasinda
goriilme oran1 0.18-1.96/10.000°dir.%” En sik bagvuru ne-
deni boyun ve sirt agrisidir.? Hastalarin yarisindan az1 ates
ve norolojik disfonksiyonla bagvururlar.’ Tanida manyetik
rezonans goriintiileme (MRG) kullanilir. Acil tan1 kon-
mast ve tedavi edilmesi prognoz agisindan olduk¢a dnem-
lidir.22 Genellikle intravenoz(IV) madde kullanimi olan-
larda, diyabetiklerde, immiinsiipresiflerde, tekrarlayan cilt
enfeksiyonu ve apsesi olanlarda goriiliir.1? SSEA goriilen
hastalarin %20 sinde herhangi bir predispozan faktor yok-
tur.® SSEA hayat: tehdit eden bir durum olabildigi ve bast
etkisinden dolay1 norolojik defisite neden olabildigi i¢in
spinal aciller arasinda sayilir.® Tedavi segenekleri arasida
cerrahi miidahale ile apse bosaltma ve antibiyoterapi, per-
kiitan apse bosaltma ve IV antibiyoterapi veya sadece IV

antibiyoterapi sayilabilir.!
ARACLAR ve YONTEM

Caligma 21.02.2019 tarih ve 2019/0023 karar numarasi ile
KTO Karatay Universitesi Tip Fakiiltesi Girisimsel Olma-
yan Klinik Aragtirmalar Etik Kurul onay: alinarak ve hasta
ve hasta yakinlarindan aydinlatilmis onam formu imzala-
tilarak alinan gerekli onaylarla yapilmigtir. Ocak 2015-
Aralik 2018 aylar1 arasinda Beyin ve Sinir Cerrahisi Polik-
linigi’ne bagvuran hastalarin dosyalar1 ve radyolojik go-
riintiilemeleri tarandi. Spinal epidural apsesi olan hastalar
bulundu. Daha 6nce spinal cerrahi prosediir gegiren hasta-
lar ¢alismanin diginda tutuldu. Hastalarin yas, cinsiyet gibi
demografik verileri; herhangi bir ek hastaliginin olup ol-
madig1, hastaneye basvuru sikayetleri, sikayetlerin basla-

masiyla tan1 konmasi arasinda gecen siire not edildi.
Norolojik Muayene

Hastalarin performansin degerlendirmek igin igin Kar-

nofsky performans skalasi (KPS) ve kas giicii degerlendi-

rilmesi igin Oxford skalasi (OS) kullanilmigtir. Her hasta-
nin hastaneye giris ve taburculuk esnasindaki KPS ve OS

degerleri not edildi.

Biyokimyasal ve Mikrobiyolojik Degerlendirme

Hastalarmn tan1 kondugu donemde yapilan eritrosit sedi-
mentasyon hizi (ESH), C reaktif protein (CRP) ,beyaz kiire
(BK) degerleri not edildi. Hastalarin operasyon esnasinda
apse bolgesinden steril sartlarda enjektorlere alinarak mik-
robiyoloji laboratuvarina iletilen piiy materyalleri aerobik
ve anaerobik besiyerlerine ekilmigtir. Bu materyallerin
gram yaymasi sonucu goriilen mikroorganizmalar ve kiil-

tiirde tireyen mikroorganizmalar not edilmistir.

Yapilan Tedavi

Hastalarin dosyalarindan agik apse drenaji veya perkiitan
drenaj yontemlerinden hangisinin uygulandigi not edildi.
Hastalarn ikisine posterior yaklagimla total laminektomi
ile epidural apse drenaj1 ve posterior segmental enstriiman-
tasyon; hastalarin ligline hemilaminotomi ile apse drenajt

ve hastalarin birine perkiitan apse drenaj1 yapilmustir.

Radyolojik Degerlendirme

Hastalarin kontrastli spinal MRG tetkikleri incelendi. Epi-

dural apsenin bulundugu bolge, apseye spondilodiskit
ve/veya araknoiditin eslik edip etmedigi not edilmistir.
(Sekil 1)

17647 hastanin bagvurdugu goriildi. Yapilan MRG tetki-
kinde bu hastalarin 42’sinde spinal epidural apseye rast-
land1. Hastalarin 36’°sina daha 6nce spinal cerrahi prosediir
uygulandig1 geri kalan 6 hastanin daha 6nce herhangi bir
spinal cerrahi prosediir gecirmedigi goriildii. Calismamiz
Helsinki Bildirgesi Prensipleri’ne uygun olarak yapilms-

tir.

BULGULAR

Caligma Ocak 2015-Aralik 2018 tarihleri arasinda; yaslari
24 ile 72 arasinda degisen, ortalama yas 54.67+17.06 olan
toplam 6 olguyla yapilmustir (Tablo 1).
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Tablo 1. Tanimlayici Ozelliklerin Dagilimi

Cinsiyet Kadn

Erkek
Yas Ort£Ss

Medyan (Min-Max)
Semptom Sonrasi Ort+Ss
Tam Konulma Siiresi (giin) Medyan (Min-Max)
Tedavi Cerrahi + Antibiyoterapi

Perkiitan drenaj + antibiyoterapi
Hastaneye Basvuru Nedeni’ Agri

Ates

Kilo kayb1

Genel durum bozuklugu

Paraparezi

Ense sertligi

Idrar gaita inkontinanst
ESH mm/saat Ort+Ss

Medyan (Min-Max)
CRP mg/dl Ort+Ss

Medyan (Min-Max)
BK mm? Ort+Ss

Medyan (Min-Max)
Apse Kiiltiiriinde Ureme yok
Ureyen Mikroorganizma MRSA
Prognoz Oliim

Tam iyilesme
Hastalik OyKkiisii Yok

Var
Apsenin Yeri Lumbosakral

Torakal

Radyolojik Bulgular
Araknoidit

MRG L4-S1 epidural apse

L5-S1 epidural apse

MRG kauda equinaya baski yapan L5-S1 epidural apse
MRG T10-T11-T12 vertebra korpus seviyesinde epidural apse

T10-T11 spondilodiskit

MRG T8-T9-T10-T11 epidural apse

MRG L4-L5-S1 epidural apse

n=2(%33.3)
N=4(%66.6)
54.67+17.06
58(24-72)
27.5£10.37
27.5(15-45)
N=5(%83.3)
n=1(%16.7)
N=4(%66.6)
N=2(%33.3)
n=3(%50)
n=3(%50)
nN=3(%50)
n=1(%16.7)
n=1(%16.7)
64+50.79
59.5(3-140)
26.63+15.07
19.81 (14.24-54)
11.8144.31
10.55(7.53-18.8)
n=1(%16.7)
n=5(%83.3)
N=2(%33.3)
N=4(%66.7)
N=4(%66.7)
N=2(%33.3)
N=4(%66.7)
N=2(%33.3)
n=1(%16.7)
n=1(%16.7)
n=1(%16.7)
n=1(%16.7)
n=1(%16.7)
n=1(%16.7)
n=1(%16.7)
n=1(%16.7)

‘Birden fazla segenek isaretlenmistir.

Poliklinige bagvuran hastalarda SSEA goriilme orani
34/100000°dir. Arastirmaya katilan olgularm %33.3’i
(n=2) kadn, %66.6’s1 (n=4) erkektir.

Olgularin semptomlarin baglamasindan sonra tant ko-
nulma siireleri 15 ile 45 giin arasinda degismekte olup, or-
talama 27.5+10.37 giindiir. Olgularin %83.3’i (n=5) Cer-
rahi+Antibiyoterapi alirken, %16.7’si (n=1) Perkiitan dre-

naj+Antibiyoterapi almistir.

Aragtirmaya katilan olgularin hastaneye bagvuru nedenleri
incelendiginde, %66.6’sinda (n=4) agr1, %50’sinde (n=3)
kilo kaybi, %50’sinde (n=3) genel durum bozuklugu
%33.3’tinde (n=2) ates, %33.3’tinde (n=2) paraparezi,
%16.7’sinde (n=1) ense sertligi ve %16.7’sinde (n=1) id-

rar gaita inkontinansi belirtilerinin oldugu gorilmistiir.

Olgularin ESH mm/saat dl¢timleri 3 ile 140 arasinda de-
gismekte olup, ortalama 64+50.79’dur. Normal deger ara-
lig1 0-10 mm/saat olarak kabul edilmistir. Olgularin CRP
mg/dl dl¢limleri 14.24 ile 54 arasinda degismekte olup, or-
talama 26.63+15.07°dir. Normal deger aralig1 0-0.5 mg/dl

saat olarak kabul edilmistir. Arastirmaya katilan olgularin
BK 6l¢timleri 7.53 ile 18.8 mm3 arasinda degismekte olup,
ortalama 11.81+4.31’dir. Normal deger araligi 4-10 mm3
olarak kabul edilmistir. Olgularin %83.3’linde (n=5) apse
kiiltiirinde iireyen mikroorganizma metisilin rezistan
Staphylococcus aureus (MRSA) iken, %16.7’sinde (n=1)

tireme goriilmemistir.

Olgularin prognoz durumlari incelendiginde, %33.3’linde
(n=2) 6liim, %66.7’sinde (n=4) tam iyilesme goriilmiistiir.
Olgularin %33.3’tinde (n=2) ek hastalik 6ykiisii vardir. Ol-
gularin  %66.7’sinde  (n=4) apse lumbosakral’de,
%33,3’iinde (n=2) torakal’de goriilmiistiir.

Olgularmn
%16.7’sinde (n=1) MRG L4-L5-S1 epidural apse,
%16.7’sinde (n=1) araknoidit, %16.7’sinde (n=1) MRG
L4-S1 epidural apse, %16.7’sinde (n=1) L5-S1 epidural
apse, %16.7’sinde (n=1) MRG kauda equinaya baski ya-
pan L5-S1 epidural apse, %16.7’sinde (n=1) MRG T10-

radyolojik bulgular incelendiginde

T11-T12 vertebra Kkorpus seviyesinde epidural apse,
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%1.7’sinde (n=1) MRG T8-T9-T10-T11 epidural apse go-

rilmiistir.

istatistik Analiz

Calismada elde edilen bulgular degerlendirilirken, istatis-
tiksel analizler icin NCSS (Number Cruncher Statistical
System) Statistical Software (NCSS LLC, Kaysville, Utah,
USA) (Lisans N0:1675948377483; Seri No:N7H5-J8E5-
D4G2-H5L6-W2R7) programu kullanildi. Caligsma verileri
degerlendirilirken ortalama, standart sapma, medyan, sik-
lik ve oran gibi tanimlayici istatistiksel metodlardan yarar-

lanild1.
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Sekil 1. Torakal bolge T1 agirhikli sagittal kontrasth MRG; T8-
11 SSEA ile birlikte olan T10-11 spondilodiskit (beyaz ok)

Sekil 2. Torakal bolge kontrasth T2 agirlikli aksiyal MRG; T8 se-
viyesinde epidural bélgede apse goriiniimii (beyaz ok)

TARTISMA

SSEA’nin herhangi bir norosiriirjikal cerrahi prosediir ge-
cirmeyen veya spinal enstriimantasyon yapilmayan hasta-
larda goriilme sikligi 0.88-12/100.000°dir. Nadir goriilen
medikal acillerdendir ve tan1 koymak oldukga zordur.3489
Klinigimizde SSEA goriilme insidans1 34/100.000°dir. Li-
teratiire gore oldukga yiiksektir.

En sik Diyabetes Mellitus (DM) ile birliktelik gosterir.*
DM disinda IV madde kullanim olanlarda, immiinsiipresif
kisilerde, edinsel bagisiklik yetmezligi sendromu (AIDS),
kronik bobrek yetmezligi, kanser, alkol kullananlarda, Si-
roz hastalarinda, tekrarlayan cilt enfeksiyonu ve apsesi
olanlarda goriiliir.t245910 By etkenlerin diginda apsenin
oldugu alandan uzak bir bolgeye alinan kiint travmanin da
SSEA gelisiminde risk faktorii olabilecegi belirtilmistir.®
Literatiirde herhangi bir predispozan faktor olmayan hasta
oran1 %10-20°dir.>* Bizim hastalarimizin %66.7’sinde
(n=4) SSEA gelisimine neden olacak herhangi bir risk fak-
torii yoktu.

Hastalar erken donemde %13 oraninda klasik triad olan
ates, sirt agrisi, degisken motor defisit sikayetleriyle bas-
vururlar.8% Yapilan galigmalarda hastalarin neredeyse
tamaminin hastaneye basvuru sikayeti aksiyal ve/veya ra-
dikiiler agr1 iken; hastalarin az bir kisminda degisik dere-

celerde motor defisit ve inkontinans oldugu goriilmiis-
l'ﬁr.1’3'4'6'7'9'13'15'16'18'24

MRG taniy1 koyma ve hastaligi yonetmede %90 sensitivi-
teyle 6nemli bir aragtir ve spinal epidural apseleri goriin-
tillemede altin standarttir.#81% Ancak hastalarda motor de-
fisit olmadig1 zaman MRG yapilmayarak dogru tan atla-
nabilir. Tanida gecikme oldugu zaman kalici nérolojik ha-
sara ve %15 oraninda 6liime neden olabilir.!? Klinigimizde
tedavi edilen hastalar en sik agri, kilo kayb1 ve genel du-
rum bozuklugu sikayetleriyle basvurmuslardir. Hastalarin
hi¢birinde klasik triad goriilmemistir. Bu da hastalarin bir-
cok farkli doktora ve hastaneye basvurmalarina; nérodefi-
sit ilk giinlerde gelismedigi igin nérogdriintiileme yapil-

mamasina ve dogru tani alamamalarina neden olmustur.

SSEA’ler en sik torakal bolgede; takiben lomber ve servi-

kal bolgelerde goriiliir.* Hematojen yolla yayilan spinal
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epidural apseler genellikle spinal kanalin posterior bolge-
sine yerlesir. Omurgaya bitisik bir kaynaktan (6rnegin
spondilit veya diskit) enfeksiyonun epidural bosluga dog-
rudan yayilimiyla olusan apseler ise genellikle spinal ka-
nalin &n tarafinda yer alir.?® Hastalarimizin tiimiinde apse
posterior spinal yerlesimlidir. Bu da yayilimin hematojen
kaynakli olabilecegini diisiindlirmiistiir. Ve literatiiriin ak-
sine ¢ogunlukla %66.6(n=4) lomber bolgede goriilmiis
olup, bunu torakal bolge %33.3(n=2) takip etmistir.

Spernovasilis ve arkadaglari’min! yaptigi ¢aligmada 21
SSEA’si olan hastaya konservatif tedavi uygulanmig ve
sonuglar1 incelenmistir. Konservatif tedavinin basarisiz ol-
dugu goriilmiistiir ve bu sonuca neden olan en biiyiik et-
kenlerin MRSA enfeksiyonu ve norolojik defisit varligi ol-
dugu sonucuna varilmugtir. Literatiirde bildirilen ¢alisma
ve olgularda en sik neden olan bakteri Staphylococcus au-
reus ’tur. Bunu Streptococcus, anaerobik bakteriler,
Staphylococcus epidermidis ve Escherichia coli izlemek-
tedir.#1? Diger goriilen mikroorganizmalar; Pseudomonas,
Brusella ve Mycobacterium tuberculosis’tir.2 MRSA oram
hig¢ de sanildig1 gibi az degildir. Yaptigimiz ¢aligmada has-
talarmmizin  %83.3(n=5)’iinde MRSA {iremesi olurken;

%16.7’sinde {ireme olmamustir.

Epidural ve paraspinal apselerin tedavisi tartismalidir. Spi-
nal kord kompresyonu oldugu anda hastaya saatler icinde
miidahale etmek gerekir'® (Sekil 1,2). Cerrahide amag sa-
dece dekompresyon degil, mikroorganizmayi izole etmek,
apseyi bosaltmak ve nekrotik dokular1 debride etmektir.*®
Boylece etkene yonelik antibiyotik uygulanabilir.” Instabi-
lite gelistigi taktirde enstriimantasyon yapmak gerekebilir
(Sekil 3).4

Sinir kokii veya spinal kord basisina neden olabilecek bii-
yiikliikteki apselerde cerrahi debridman sonrast uzun sii-
reli antibiyotik tedavisi 6nerilirken basiya neden olmayan
kiiciik boyuttaki apselerde ise konservatif tedavi énerilir.*3
Cerrahi olarak perkiitan drenaj, korpektomi, laminek-
tomi(6zellikle norolojik defisit olanlarda) veya posterior
segmental entriimantasyon yapilabilir. Eger hastada ver-
tebral osteomyelit varsa stabilizasyonla es zamanli olarak
diskektomi, korpektomi, debridman yapilmalidir.* Geg ta-
nidan dolay: nérolojik gerilemesi olan hastalarda cerrahi,

tan1 konar konmaz yapilmalidir.®

0010 0 0 0 5

Sekil 3. Apse drenaji ve posterior elemanlarin enstrimantasyonu
sonrast hastanin torakal bolge T2 agirhkli sagittal MRG
goriintiisii; T7-L1 bilateral posterior enstriimantasyon. Epidural
apse goriniimii mevcut degil.

Hastalarimiza tan1 konma siiresi ortalama 27.5 giin oldugu
icin cerrahi de dolayisiyla gecikmistir. Bu yilizden %33.3

oraninda mortalite geligmistir.

Mortalite gelisen hastalarin her ikisi de hastaneye agr1, ge-
nel durum bozuklugu, kilo kaybi sikayetleriyle bagvur-
mustur. Sikayetleri ve bagvuru siireleri arasindaki siire
yaklagik olarak 30 giindiir. Hastalarin birinde apse torakal
bolgede digerinde lomber bolgededir. Her ikisine de cer-
rahi apse drenaji ve antibiyoterapi uygulanmistir. Hasta-
nede yatig siireleri ortalama 4.5 giindiir. Kiiltiirlerinde
MRSA iiremesi olmustur. Hastalar taburculuktan ortalama
30 giin sonra tekrar ayni1 sikayetlerle hastaneye bagvurmus
ve yatig esnasinda yogun bakim sartlarinda hayatlarini
kaybetmislerdir. Hastaneye yatis esnasinda yapilan tetkik-
lerde hastalarin enfeksiyon parametrelerinin bozuk oldugu
goriilmiis, hastalarda solunum sikintist meydana gelmis ve
ilerleyen dénemde renal parametrelerde bozulmalar goriil-

miis olup, yapilan tedavilere yanit alinamamustir.

Hastalara ampirik antibiyoterapi diizenlenmesi gerekmek-
tedir. Baslanacak olan ampirik tedavi gram pozitif koklara
ozellikle MRSA da dahil olmak iizere stafilokoklara ve
gram negatif basillere yonelik olmalidir. izole edilen
Staphylococcus aureus metisiline duyarliysa birinci kusak
sefalosporinler; penisiline direngliyse vankomisin ve ami-
noglikozid kombinasyonu veya trimetoprimsulfametoksa-
zol tercih edilmelidir.?® Hastalarmmizin %83.3’iinde kiil-

tirde MRSA {iiremesi olmustur. Hastalara ampirik olarak
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MRSA iireyebilecegini ongoriilemedigi icin uygun antibi-
yoterapi baglanmamustir, ancak kiiltiir sonuglari ¢iktiktan
sonra etkene yonelik tedaviye baglanabilmistir. Bu da te-

davinin gecikmesine neden olmustur.

SSEA oldukga nadir goriilen bir hastalik oldugundan hasta
sayimiz istatistiksel analiz yapmay1 miimkiin kilmamakta-
dir. Bu nedenle farkli cerrahi teknikleri karsilastiramamig

olmamiz ¢alismamizin limitasyonu olarak sayilabilir.
Sonug¢

SSEA son derece nadir goriilen medikal acillerdendir ve
tan1 koymak olduk¢a zordur. Tedavi edilmedigi taktirde
mortalite ve morbiditesi oldukea yiiksektir. DM, IV madde
kullanimi olanlarda, immiinsiipresif kisilerde, edinsel ba-
g1s1klik yetmezligi sendromu (AIDS), kronik bébrek yet-
mezligi, kanser, alkol kullananlarda, siroz hastalarinda sik
goriilmekle birlikte hi¢bir predispozan faktorii olmayan ki-
silerde de goriilebilmektedir. Hastalar klasik triad olan
ates, agri, kas giicii kayb1 diginda kilo kaybi ve genel du-
rum bozuklugu sikayetleriyle bagvurabilirler. Bu durumda
mutlaka nérogoriintiileme yapilarak tani1 konmali; en kisa

siirede uygun antibiyoterapi baglanmalidir.
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Cyclophosphamide Exerts an Anti-Metastatic Effect by Reducing the Expression
of MMP-2 and -9 in Saos-2 Osteosarcoma Cells

Siklofosfamid, Saos-2 Osteosarkom Hiicrelerinde MMP-2 ve -9'un Ekspresyonunu
Azaltarak Anti-Metastatik Etki Gosterir

Giilistan Sanem SARIBAS*

oz

Amac: Osteosarkoma, ergenler ve geng yetiskinler arasinda en sik rastlanan primer malign kemik tiimorii olmakla birlikte, kanser
gelisiminin altinda yatan molekiiler mekanizmalar tam anlamiyla aydmlatilamamustir. Siklofosfamid (CYC), ¢esitli kanserlerin ve
kronik inflamatuvar hastaliklarin tedavi rejimlerinde oldukg¢a yaygin kullanilan alkilleyici antineoplastik bir ajandir. Bu ¢alismanin
amact, CYC’nin Saos-2 hiicreleri tizerine olan etkisini kanser progresyonu iligkili genlere ait baz1 matriks metalloproteaz (MMP-2 ve
MMP-9) proteinlerinin ekspresyon seviyelerini belirleyerek molekiiler diizeyde ortaya koymaktir.

Araglar ve Yontem: Gelistirilen insan osteosarkoma (Saos-2) hiicre kiiltiirlerinde CYC uygulanarak sitotoksisite analizleri yapildi.
Belirlenen dozda CYC, iki boyutlu hiicre hatlarina 12, 24 ve 48 saatlik siirelerde uygulandi. Ajan uygulamasi sonucunda bu
kiiltiirlerdeki metastatik belirtegler olan MMP’lerin ekspresyon seviyeleri immiinositokimyasal yontem ile belirlendi.

Bulgular: MMP2 ve MMP-9 protein ekspresyon seviyeleri olugturulan hiicre kiiltiirlerinde artan siire ile korele olarak kontrol (PBS)
gruplarinda artarken; CYC uygulamasi ile birlikte azalmustir.

Sonug: Saos-2 hiicrelerine CYC uygulamasi ile MMP-2 ve MMP-9 gibi metastazda rol oynayan genlerin ekspresyon diizeylerini
azaltildig1 belirlendi. Bu sonuglar osteosarkoma kanseri tedavisi icin molekiiler ¢alismalara 11k tutacak niteliktedir.

Anahtar Kelimeler: kanser; Saos-2; siklofosfamid; MMP; osteosarkoma
ABSTRACT

Purpose: Although osteosarcoma is the most common primary malignant bone tumor among adolescents and young adults, the mo-
lecular mechanisms underlying the development of cancer are not fully elucidated. Cyclophosphamide (CYC) is an alkylating antineo-
plastic agent widely used in the treatment regimens of various cancers and chronic inflammatory diseases. The aim of this study is to
reveal the effect of CYC on Saos-2 cells at the molecular level by determining the expression levels of some matrix metalloprotease
proteins (MMP-2 and MMP-9) of cancer progression-related genes.

Materials and Methods: Cytotoxicity analyzes were performed by applying CYC to the developed human osteosarcoma (Saos-2)
cell cultures. The determined dose of CYC was applied to the 2D cell lines for 12, 24 and 48 hours. As a result of agent application,
the expression levels of MMPs, which are metastatic markers in these cultures, were determined by the immunocytochemical method.
Results: While MMP-2 and MMP-9 protein expression levels increased in control (PBS) groups in correlation with the extent of
duration in the cell cultures created, decreased with CYC administration.

Conclusion: It was determined that the expression levels of genes that play a role in metastasis, such as MMP-2 and MMP-9, were
decreased by CYC application to Saos-2 cells. These results shed light on molecular studies for the treatment of osteosarcoma cancer.

Keywords: cancer; cyclophosphamide; Saos-2; MMP; osteosarcoma
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INTRODUCTION

Cancer is a pathological condition that occurs as a result of
the disruption of the balance between cell death and pro-
liferation due to excessive cell proliferation or reduced
apoptosis. It has been reported that suppressed or de-
creased apoptosis plays an important role in the cancer for-
mation process. The data from the WHO show that as of
2018, 18.1 million new cancer cases have been diagnosed
worldwide, and an average of 600.000 deaths due to cancer
have occurred. In line with these data, cancer is defined as
the second most common cause of death among non-com-
municable diseases, with an average of 30% death rate.*
Because different types of cancers grow at different rates
and show different ways of spreading, each type of cancer
responds differently to treatments. Therefore, different
treatments can be applied in the treatment of cancer pa-
tients, depending on the type of cancer today. Three main
treatment approaches are used in cancer treatment: sur-
gery, radiotherapy and chemotherapy. Sarcoma is a type of
cancer originating from the connective tissue (bone, carti-
lage, fat, nerve) and each develops from cells of mesen-
chymal cell origin outside the bone marrow.3
Osteosarcoma (OS) is the most common primary bone
cancer in children and adolescents, and its diagnosis is dif-
ficult due to the known heterogeneous nature of its patho-
genesis. OS has been associated with dysfunctional muta-
tions in tumor suppressors and genetic and cytogenetic ab-
normalities such as the activation of oncogenes.* Osteosar-
comas are very common primary malignant bone tumors,
containing cells with unusual cellular functions. Typically
occurs in the middle of the long bones.®
Cyclophosphamide (CYC) is a nitrogenous mustard deriv-
ative antineoplastic chemotherapeutic agent, which is ba-
sically in the alkylating group. It has a place in clinical use
as an immunosuppressive agent at different application
doses.’ CYC is used especially in the treatment of hema-
tological malignancies such as lymphoma, multiple mye-
loma, and lymphocytic leukemia. It is also used in the
treatment of some solid tumors such as neuroblastoma, ret-
inoblastoma and breast cancer.”

The aim of this study is to contribute to the elucidation of
tumor progression by investigating the effect of CYC on
the osteosarcoma cell line Saos-2. In accordance with this
purpose, after determining the appropriate dose for CYC,

this dose was applied in Saos-2 cultures for 12, 24 and 48

hours. Then, the effects of these applications on the protein
expressions of the determined genes were revealed by the

immunocytochemical method.

MATERIALS and METHODS

Cell Culture

The osteosarcoma cell lines (Saos-2) were purchased from
ATCC (USA). Human osteosarcoma cell lines were grown
in 88% RPMI-1640 medium supplemented with 10% fetal
bovine serum and 1% Gentamicin and 1% Penicillin anti-
biotic in flasks at 37°C and 5% CO: incubator. When 80%
of the flask surface was covered by cells, cells were pas-
saged using trypsin.

Cytotoxicity Assay

XTT assay (Biological Industries, USA) was performed to
determine the effects of CYC on viability in Saos-2 cells.
5x10* cells were seeded in a flat-bottom 96 well plate and
incubated at 37 °C for 72 h. Then, different doses of the
drug were applied to each well, and an activated XTT so-
lution was added after incubation. The formazan dye
formed in the wells was measured with the BioTek
ELx880 Absorbance Microplate Reader (absorbance
measured at wavelength 450 nm). Finally, the dose-re-
sponse curve was plotted with the calculated viability rates
relative to the negative and positive controls. The 1C50
value, a measure of drug resistance, was calculated and im-
munocytochemical experiments were performed at this

concentration.

Immunocytochemical Assay

Immunocytochemical staining of cultured Saos-2 cells was
performed by Streptavidin-Biotin-Peroxidase method us-
ing polyclonal primary antibodies against antigens.
Briefly, cells treated with optimal concentrations of agents
for different durations (12, 24, 48 hours) were fixed in 4%
paraformaldehyde for 20 minutes. After washing the cells
with PBS with 0.1% Triton X-100, they were incubated
with rabbit polyclonal MMP-2 (bs-0412R, Bioss, USA)
and rabbit polyclonal MMP-9 (bs-41146R, Bioss, USA)
primary antibodies overnight at 4°C. At the end of the in-
cubation, cells washed with PBS were incubated with the
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HRP secondary kit (TP-125-BN, Lab Vision, Thermo Sci-
entific) specific for primary antibodies. Next, cells were
stained with aminoethyl carbazole (AEC) chromogen (TA-
125-HA, Lab Vision, Thermo Scientific). Nuclear labeling
of cells was then performed with hematoxylin. Prepara-
tions were photographed under a computer-aided micro-
scope. The regions where the primary antibody reacts with
the AEC chromogen are marked in red-brown tones; nuclei
of the cells were observed as blue-violet by ground stain-
ing with hematoxylin. Immunocytochemical analyzes
were performed in 24-well plates. Six wells were allocated
for each group. Images were taken randomly from 4 fields
from each well. Immune positivity values in the images
were determined as a percentage using the Image J pro-

gram.

Statistical Analysis

Data distribution was evaluated by the Shapiro-Wilk test.
Mean, standard deviation (SD), median, minimum, and
maximum values were used to define the variables. Col-
umn charts were created with the mean and SD values of
the immunopositivity of all groups. Independent data that
did not show normal distribution were evaluated with the
Kruskal-Wallis test. When there was a statistically signif-
icant difference among the groups, post-hoc pairwise com-
parisons were used to identify the different groups. Statis-
tical analyzes were performed using IBM SPSS Statistics
21 (IBM Corp. Released 2012. IBM SPSS Statistics for
Windows, Version 21.0. Armonk, NY). p<0.05 was con-

sidered statistically significant.

RESULTS

Cytotoxicity Findings

MTT analysis was performed to determine the toxic doses
of the CYC. As a result of this analysis, the ICso values of
the CYC in Saos-2 cell cultures were determined to be
56.51 pmol/L (Figure 1).

100
90 4
\ y=-0,5114x + 78,9
~ 80 & R?=0,85
=
< 70 \
= -
£ 60 —~
= - :
= S
| ° ~
= 40 S
= ~—_ :
30 —
] —
20 =2
10
o
0 20 40 60 80 100 120 140
Concentration (umol/L)

Figure 1. Effect of CYC on cell viability after 24 h incubation in
Saos-2 cell line (ICso: 56.51 pmol/L)

Immunocytochemical Findings

When MMP-2 immunopositivity was evaluated in 12-, 24-
, and 48-hour Saos-2 cell cultures immunocytochemically
(Table 1 and 2, Figures 2 and 3), MMP-2 positivity in-
creased as the incubation period extended in the control
(PBS) group. In the CYC-treated groups, MMP-2 im-
munopositivity levels decreased with the extend in dura-
tion. While no significant difference was observed be-
tween CYC groups in different time applications; it was
statistically significant only between the 12- and 48-hour
groups in the control group (p=0.021). The 24-hour CYC
group showed a statistically significant reduction com-
pared to the control group (p<0.001). Likewise, the 48-
hour CYC group showed a statistically significant de-

crease compared to the control group (p<0.001).

Table 1. Immunopositivity descriptive values of MMP-2 and MMP-9 in Saos-2 cells of diffe-rent durations (%)

Groups Mean+SD Median Minimum Maximum

12h 60.67+10.89 61 39 82

PBS 24h 76.88+12.13 785 53 90

& 48h 86.88+7.41 88 63 97
§ 12h 36.33£12.57 35 20 59
cyc 24h 20.5849.16 195 9 M

48h 16.13+8.15 145 8 35

12h 62.96£11.67 62 46 86

PBS 24h 70.83+13.96 73 46 91

x 48h 78.54+12.46 81 56 94
§ 12h 52.29+14.41 54.5 28 75
cyc 24h 25.33+12.32 24 9 48

48h 21.25+11.54 16.5 9 42
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Table 2. Kruskal-Wallis post-hoc pairwise comparisons

L Adjusted p-value
Pairwise groups

MMP-2 MMP-9
PBS-12h vs. PBS-24h 0.865 1.000
PBS-12h vs. PBS-48h 0.021 0.266
PBS-24h vs. PBS-48h 1.000 1.000
CYC-12h vs. CYC-24h 0.690 0.006
CYC-12h vs. CYC-48h 0.068 0.001
CYC-24h vs. CYC-48h 1.000 1.000
PBS-12h vs. CYC-12h 0.157 1.000
PBS-24h vs. CYC-24h <0.001 <0.001
PBS-48h vs. CYC-48h <0.001 <0.001

Bolded values remain significant after correction for multiple comparisons

When MMP-9 immunopositivity was evaluated in 12-, 24-
and 48-hour Saos-2 cell cultures immunocytochemically
(Table 1 and 2, Figures 2 and 4), MMP-9 positivity in-
creased as the incubation period extended in the PBS
group. However, in the CYC-treated groups, MMP-9 im-
munopositivity levels decreased with the extension in du-
ration. The difference between the control groups was not
statistically significant in different time applications. This
difference was statistically significant between the 12- and
24-hour CYC groups and between the 12- and 48-hour
CYC groups (p=0.006; 0.001, respectively). The 24-hour
CYC group showed a statistically significant decrease
compared to the control group (p<0.001). Likewise, the
48-hour CYC group showed a statistically significant de-
crease compared to the control group (p<0.001).

In summary, MMP-2 and MMP-9 protein expression lev-
els, which we determined as metastatic markers in cancer
development, decreased with CYC application in correla-

tion with the prolonged time in cell cultures.
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Figure 2. Immunoreactivity of MMP-2 and MMP-9 in Saos-2
cells of different durations (AEC&Hematoksilen) (X100)
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Figure 3. Immunopositivity values of MMP-2 in Saos-2 cells of
different durations (n=24, for each group) (*: p<0.05; Bonferroni
correction post-hoc tests)
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Figure 4. Immunopositivity values of MMP-9 in Saos-2 cells of
different durations (n=24, for each group) (*: p<0.05; Bonferroni
correction post-hoc tests)

DISCUSSION

Cancer occurs as a result of cells in different parts of our
body gaining growth advantage and uncontrolled division
as a result of errors at the genetic and epigenetic levels.
Genetic changes in oncogenes or tumor suppressors cause
abnormalities in various mechanisms such as proliferation,
signal transduction, regulation of cell cycle, and apoptosis.
Cancer is the second cause of death after cardiovascular
diseases both in the world and in our country, and it is be-
coming a serious public health problem day by day.??
Osteosarcoma is the most common primary malignant
bone tumor among adolescents and young adults. How-
ever, the molecular mechanisms underlying disease devel-
opment have not been fully elucidated. New approaches
and alternative applications in disease treatment are prom-
ising for treatment success. And many approaches are be-
ing studied for this purpose.®®

Cyclophosphamide is a biologically inactive substance and
requires metabolic activation. It has two main active me-
tabolites, phosphoramide mustard (FAM) and acrolein.
Both of these metabolites are strongly cytotoxic by binding
to the macromolecules of the cell. It is thought that FAM
inhibits cell division by binding to DNA, and in this way,
Cyclophosphamide also mediates its anti-tumor effects.
Also, acrolein is thought to play a role in suppressing the

immune system. Different effects of formed intermediates
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or end metabolites, such as mutagenicity, teratogenicity,
genotoxicity, and carcinogenicity were also empha-
sized.1011

Singh et al.?? showed that administration of 5mM CYC in
breast cancer cell line MCF-7 cells increased their suscep-
tibility to exposure to apoptosis using flow cytometry
time-dependent analysis. In the study, it was also shown
that control cells only exhibited basal apoptosis. In addi-
tion, a significant increase (p<0.01) in the apoptotic frac-
tion was shown after 12 hours in the MCF-7 cell line
treated with 5 mM CYC. Also, this apoptotic index in-
creased proportionally with the increase in the application
time.

Matrix metalloproteases (MMPs) play a role in tumor me-
tastasis. MMPs can degrade most of the proteins in the ex-
tracellular matrix to destroy the tissue barrier against tu-
mor metastasis. MMP-9 and MMP-2 are important sub-
groups of MMP. MMP-9 and -2 are isozymes with similar
mechanisms of action in most cancer tumorigenesis, inva-
sion, and metastasis. In many studies, it has been shown
that MMP-2 and MMP-9 levels are significantly higher in
patients with various cancers than in healthy individuals or
those with benign breast disease.'**® In many studies in
the literature,'68 a significant reduction in tumor weight
and size was observed in mice treated with CYC. In the
study published by Sun et al.,'® a significant decrease in
protein and mRNA levels of MMP-9 was also revealed in
CYC groups. Another report showed that MMP-2 was up-
regulated and TIMP-2, an inhibitor of MMP-2, was down-
regulated in the breast cancer cell line with CMF (100
mag/kg cyclophosphamide, 50 mg/kg methotrexate, 100
mg/kg 5-fluorouracil) combined therapy.'® In our study,
the effects of 56.51 umol/L CYC concentration on the ex-
pression levels of MMPs in osteosarcoma SaOs2 cells
were examined.

Despite all these study reports, some studies emphasize
that CYC contributes to the metastasis process with the
synergistic effect of MMPs and some proteins create con-
fusion.

For instance, in a study by Man et al., 2° lung and liver
tissues from CYC-treated mice expressed high levels of
MMP-2, while tissues from untreated mice expressed high
levels of the MMP inhibitor TIMP2. As a result of these
findings, the researchers emphasized that CYC may be as-

sociated with the secretion of some metastasis proteases.

Hung et al.?! stated that CYC could increase the metastasis
pathway in breast cancer. Hung and team evaluated the
metastasis outcomes of CYC in cancer cells and its associ-
ation with the cancer metastasis marker chemokine recep-
tor 4 (CXCR4). The result of these evaluations
showed that increasing CYC concentrations in breast can-
cer cells induce CXCR4 expression and thus facilitate cell
migration. Also, the expression of MMP-9 was elevated in
cells treated with CYC.

Zhang et al.? also stated in their study that CYC increased
MMP-9 levels. They studied the effect of CYC on kidney
tissue in rats with diabetes. As a result, they showed that
the expression of TGF-f1 was decreased, but the level of
MMP-9 increased.

Izdebska et al.? observed that CYC could increase MMP-
9 expression. In addition, the researchers observed that the
administration of CYC alone did not result in a statistically
significant anti-tumor effect. In the study, It was empha-
sized that if the treatment is used together with an agent
targeting MMP-9, it may be more effective for CYC treat-
ments.

Although there are studies examining the anticarcinogenic
effects of CYC in the literature, studies on MMP-2 and
MMP-9, which are the precursors of metastatic markers,
are contradictory. The increased metastasis results of
CYC, which is widely used for cancer treatment, in some
cancer cells are troubling. In our study, in which we inves-
tigated the effects of CYC on Saos-2 cells, an immunocy-
tochemical method was used to determine the expression
levels of MMP-2 and MMP-9 proteins in cell cultures. De-
spite conflicting study findings in the literature, we con-
firmed the antimetastatic effects of 56.51 pmol/L CYC
concentration in osteosarcoma Saos-2 cells with reduced
expression of MMP-2 and MMP-9. A statistically signifi-
cant reduction in the expression of MMPs was observed in
CYC-treated cells, especially at the 24- and 48-hour peri-
ods.

In conclusion, in our study, it was determined that CYC
application to Saos-2 cells significantly reduced the ex-
pression levels of proteins that play a role in tumorigene-
sis, such as MMP-2 and MMP-9. The results of this study
will shed light on the molecular studies necessary to cope
with cancer and will enable to development of current

treatment approaches.
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Hasta Beklentileri Memnuniyet ve Fonksiyonel Sonuc¢larimi Etkiler Mi?:

Sistematik Derleme

Do the Patient Expectations Affect Their Satisfaction and Functional Outcomes?: A Sys-

tematic Review
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Amac: Bu sistematik derlemenin amaci hastalarin lomber omurga cerrahisinden beklentileri ile ameliyat sonras1 memnuniyet ve
fonksiyonel sonuglari arasindaki iligkileri degerlendiren aragtirmalari sistematik olarak incelemektir.

Araclar ve Yontem: 02 Mayis-15 Mayis 2019 tarihleri arasinda Ingilizce anahtar kelimeler ile Pubmed, CINAHL, Cochrane Cent-
ral, Science Direct, Scopus ve Web of Science, Tiirkge anahtar kelimeler ile de ULAKBIM Ulusal Veri Tabanlari tarandi. Taramalar
sonucunda ulagilan 1250 arastirmanin 13"t dahil etme kriterlerini karsiladi.

Bulgular: Hastalarin beklentileri ile memnuniyet ve fonksiyonel sonuglari arasinda iliski oldugunu bildiren ¢aligmalar olmakla
birlikte tam tersini vurgulayan ¢alismalar da mevcuttur. Ancak genel saglik, bel ve bacak agrisi, aktivite ve iyilesme i¢in olumlu
beklentileri olan hastalarin memnuniyetlerinin daha yiiksek oldugu gorilmiistiir. Olumlu beklentilerin ameliyat sonrast memnuniyet
ve fonksiyonel sonug ile anlaml: sekilde iligkili oldugunu gosteren ¢alismalar agirliktadir.

Sonug: Bu sistematik derleme sonucunda ameliyat dncesindeki beklentilerin ameliyat sonrast memnuniyet ve fonksiyonel sonuglar
ile iliskili oldugu goriilmiistiir. Hastalarin beklentileri ile gergek durum arasindaki agigin kapatilmasi klinik sonuglarin iyilestirilmesi,
memnuniyetin arttirtlmasi ve hasta sikayetlerinin azaltilmasi agisindan 6nemlidir.

Anahtar Kelimeler: beklenti; hasta memnuniyeti; omurga; sonug
ABSTRACT

Purpose: In this systematic review, it was aimed to systematically examine the studies that evaluate the relationship between pa-
tients’ expectations from lumbar spinal surgery and postoperative satisfaction and/or functional results.

Materials and Methods: The databases, which were Pubmed, CINAHL, Cochrane Central, Science Direct, Scopus, and Web of
Science, were scanned using keywords in English, and ULAKBIM National Databases were scanned using keywords in Turkish
between 2" May and 15" May 2019. Of the 1250 studies, 13 studies met the inclusion criteria.

Results: Although some reports claim a relationship between patients’ expectations and satisfaction and functional results, there are
also others emphasizing the opposite. However, patients with positive expectations of their general state of health, lower back and
leg pain, activity, and recovery also had higher satisfaction levels. Most studies indicate that positive expectations are significantly
related to postoperative satisfaction and functional results.

Conclusion: As a result of this systematic review, it was seen that preoperative expectations were associated with postoperative
satisfaction and functional results. Closing the gap between the expectations of the patients and the actual outcomes is important for
improving clinical results, increasing satisfaction, and reducing patient complaints.

Keywords: expectation; outcome; patient satisfaction; spine
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GIRiS

Cerrahi girisim planlanan hastalarin beklentilerinin ele
alinmasi ve objektif bir bakis acisi ile gergek durumun
yansitilmast bakimin bireysellestirilmesi baglaminda son
derece 6nemlidir. Son yillarda saglik kuruluslari bireysel
ihtiyaclari daha iyi ele almak ve bakim kalitesini artirmak
icin hasta merkezli bakim saglamaya odaklanmakta-
dir. Hastanin bakimla ilgili beklentilerini anlamak, saglik
hizmetinin kalitesini degerlendirmede 6nemli bir bilesen
haline gelmistir.! Toplumda omurga ile ilgili defektler ve
tedavi masraflar1 artmaktadir. Bu durum omurga cerrahi-
sine yonelik aragtirmalara olan ihtiyacida arttirmaktadir.
Hastalarin ameliyatin yararma iliskin algis1 ve genel
hasta memnuniyeti, ameliyatin basarisi i¢in 6nemli 6lgiit-
ler olarak kabul edilmektedir.? Saglik bakim kalitesi-
nin 6nemli bir bileseni olarak hasta memnuniyeti hasta
beklentileri ile iligkilidir.® Hastalarin semptom veya
fonksiyonlarma yonelik ameliyat sonrasi sonuglari ile
ilgili hasta tercihlerini ifade eden ameliyat 6ncesi beklen-
tiler, omurga cerrahisinde de hasta memnuniyetinin
dnemli bir belirleyicisidir.? Saglik Hizmetleri Arastirma
ve Kalite Ajanst (Agency for Healthcare Research and
Quality-AHRQ) hasta memnuniyetini, hasta giivenligine
iliskin faktorler arasinda siralamaktadir. Ulkemizde de
saglik hizmet kalitesinin artirilmasi amaci ile hasta mem-
nuniyeti rutin degerlendirmeler arasmda yer almaktadir.>®
Hasta memnuniyetine iligkin kanitlar, hastanin endisele-
rini anlamak, hasta giivenligini saglamak, kaliteli bakim
ortami olusturmak ve olas1 malpraktis iddialarin1 ortadan
kaldirmak igin kritik éneme sahiptir.”® Poulos ve ark.®
hasta memnuniyet oranlar1 ve tibbi malpraktis davalari

arasinda ters bir korelasyon oldugunu bildirmislerdir.

Ameliyat sonrasi1 hastalar tarafindan bildirilen memnuni-
yet ve fonksiyonel sonuglar, basarili bakimin anlamli ve
gecerli olgiitleri olarak giderek daha fazla kabul gormek-
tedir.® Hastalar spinal cerrahiye, bilyiik 6lglide belirli
semptomlari iyilestirme, mevcut fonksiyonel sinirlamala-
11 hafifletme ve genel yasam kalitesini artirma beklentile-
rine gore kararlar verirler. Bu nedenle, hastalarin ameli-
yat Oncesi tedaviden beklentilerinin ameliyat sonrasi
memnuniyet ve fonksiyonel sonuglar {izerindeki etkisini
anlamak onemlidir.!! Ameliyattan 6nce gergekei olmayan

ve ¢ok yiiksek beklentileri olan hastalar, ameliyattan

sonra olumsuz sonuglar yasayabilirler.*? Yapilan ¢aligma-
lar, hastalarin beklentilerinin lomber omurga cerrahisinde
ameliyat sonrasi memnuniyet ve fonksiyonel sonug ile
iliskili oldugunu gostermektedir.>!* Bu g¢aligmalar aym
zamanda ameliyat 6ncesi agr ile ilgili beklentilerin ele
alindigin1 ve gergekei beklentiler hakkinda bilgilendir-
menin Onemini vurgulamaktadir. Hastalarin ameliyat
oncesinde, semptomlarda iyilesme, fonksiyonel kisitla-
malarda hafifleme ve genel yasam Kkalitelerinde artma
gibi beklentileri olmaktadir. Cerrahi oncesi beklentiler ile
cerrahi sonrasi memnuniyeti etkileyen bir ¢ok faktor
oldugu bilinmektedir.'® Hastalarin omurga cerrahisi igin
ameliyat dncesi beklentilerinin belirlenmesi, hasta egitimi
ve bilingli karar verme agisindan Onemli ¢ikarimlara
sahiptir. Lomber omurga cerrahisi gegirecek hastalarin
ameliyattan beklentileri ile ameliyat sonrasi memnuniyet-
leri arasindaki belirsizlikleri azaltmak ve yonetmek
gerekmektedir. Calismamiz, hastalarin omurga cerrahi-
sinden beklentileri ile memnuniyetsizliklerinin resmi
sikayetler ve malpraktis davalarina déniismesini 6nlemek
icin de firsatlar sunabilir. Bu sistematik derlemenin amact
hastalarin lomber omurga cerrahisinden beklentileri ile
ameliyat sonrast memnuniyet ve fonksiyonel sonuglart
arasindaki iligkilerin incelenmesidir. Arastirma sorusu:
Hastalarmm lomber omurga cerrahisinden beklentileri,
ameliyat sonrast memnuniyetlerini ve fonksiyonel sonug-

larini etkiler mi?
ARACLAR ve YONTEM
Arastirma Tasarim

Caligmanin verileri 1 Mart 2019 ile 15 Mayis 2019 tarih-
leri arasinda tarannustir. Caligmada Ingilizce anahtar
kelimeler kullanilarak Pubmed, CINAHL, Cochrane
Central, Science Direct, Scopus ve Web of Science;
Tiirke anahtar kelimeler ile de ULAKBIM veri tabanla-
rinda tarama yapilmigtir. Literatiir taramasinda yil sinir-
lamasi yaptlmamistir. Yapilan degerlendirmeler sonu-
cunda Ocak 1975 ile 2 Mayis 2019 tarihleri arasinda
yaymlanan ve dahil edilme kriterlerine uyan 13 makale

incelenmistir. Tiirkce makaleye ulagilamamustir.

Anahtar kelimeler “Medical Subject Headings (MeSH)”e
uygun olarak belirlenmis ve kombinasyonlar olusturula-

rak tarama yapilmistir (Tablo 1). Tarama Boolen operatd-
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ri olan “AND” ve “OR” kelimeleri, Tiirk¢e olarak “VE”
“VEYA”
Caligmada dahil etme kriterlerini karsilayan tiim prospek-

kombinasyonlar1 yapilarak tanimlanmustir.

tif ve retrospektif Kohort ¢aligmalarini tanimlamak amag-

lanmugtir.

Tablo 1. Taramada kullanilan anahtar kelimeler

Anahtar Kelimeler MeSH karsilig

“Lumbar Spine Surgery” -
“Spinal Stenosis”

“Intervertebral Disk

“Spinal Stenosis”
“Intervertebral Disc Degenera-
tion” Displacement”
“Spinal Fusion” “Laminectomy”
“Spinal Diseases” “Spinal Diseases”
“Preoperative Expectations” -

“Patient Acceptance of

Health Care”

“Patient Satisfaction”

“Functional Outcome” -

Calismaya lomber omurga cerrahisi gegiren yetiskin
hastalar ile yapilan, ameliyat 6ncesi beklentiler ile ameli-
yat sonrast memnuniyet ve/veya fonksiyonel sonuglari
degerlendiren orijinal aragtirmalar dahil edilmistir. 18 yas
alti, lomber omurga cerrahisi disinda omurga ameliyati
geciren, ameliyat oncesi beklentileri degerlendirmeyen,
Tiirkce ve Ingilizce disinda yazilmus, literatiir tarama ve
tam metnine ulagilamayan makaleler c¢alisma disinda

brrakilmigtir.

ik tarama sonucunda 1250 makaleye ulasilmistir. Calis-
malar dahil etme ve diglama kriterlerine gore degerlendi-
rildiginde 24 makale tespit edilmistir. Bu makaleler tam
metin olarak incelendiginde caligmaya Ingilizce dilinde
yazilmig 13 makale dahil edilmistir (Sekil 1). Calismala-
rn tarama, se¢im, kalite degerlendirme ve veri ¢ikarma
islemleri iki aragtirmaci tarafindan bagimsiz incelenmis,
goriis farkliliginin ortaya ¢iktigi durumlarda tartigilarak

uzlagmaya vartlmistir.

PubM ed: 95

Tarama

Seopus: 6

CINAHL: 25

Cochrane Central: 53 Science Direct: 592

Wb of Science: 294

LILAKEIM Ulusal Veri Tabanlan: 185

Tarama sonucunda 1250 makaleyve ulasilmisur.

——

lekrarlayvan makale savis; 248

Duplikasvon kavitlar gikanldikian sonraki makale sayvise; 1002

=

'
Bashk veva derete gire uvgun olmayan
gahgmalar: 978

=

E Baghk va da decie gire segilmis calismalar: 24

=

]
Incelenen tam metin 11 makale dahil etme keiterlering karsilamadig
wgin galismaya dahil edilmenstir,

|:> Amelivat oncesi beklentileri degerlendirmeyen: 3

Literatibr deeti: 1
Sadece beklentileri degerlendiren: 3
Tam metnine ulasilamayan; 1
Randomize kontrolli ¢cahsma: |

= Drahil edilen galismalar {n=13)

kt

>

Sekil 1. PRISMA akis semasi
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Dahil Edilen Cahsmalarin Kalite Degerlendirmesi

Caligmalarin  kalite degerlendirmeleri Johanna Briggs

toplam pozitif kriterler referans alinmustir. Caligmalarin
kalite puanlar1 %77 ile %100 arasinda degismistir. Yedi

caligmada tiim maddeler eksiksiz olarak degerlendirilmis-

Enstitiisti Kohort ¢alismalari igin kontrol listesi (2017)’ne tir 15-17

gore degerlendirilmistir (Tablo 2).14 Degerlendirme listesi

11 maddeden olusmaktadir. Her kriter “Evet (yerine

getirilmis), Hayir (yerine getirilmemis), U (uygulana-

maz), B (bilinmeyen)” olarak degerlendirilmistir. Sonug-

lar degerlendirilirken toplam gegerli kriterlere bdliinen

Tablo 2. Calismalarin kalite degerlendirmesi*

Degiskenler 1 2 3 4 5 6 7 8 9 10 11 Toplam Puan Toplam Puan %
De Groot, 1999 - B B B B + + + + + 4+ 6/7 85
Gepstein et al., 2006 S+ o+ - s s+ o+« + 9/11 81
Johansson et al., 2016 o+ o+ o+ o+ s+ 4 + + 11/11 100
Leeetal., 2017 + B B + + + o+ o+ o+ + + 9/9 100
Lutz et al., 1999 o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 11/11 100
Mancuso et al., 2016 - B B o+ + 4+ o+ o+ o+ % + 8/9 88
Mancuso et al., 2017 + B B + + + + o+ o+ + + 9/9 100
Mannion et al., 2009 + B B + + 4+ + + + o+ + 9/9 100
McGregor et al., 2013 + o+ o+ o+ o+ o+ o+ o+ o+ o+ + 11/11 100
Soriano et al., 2010 + B B - o+ o+ o+ o+ + 7/9 77
Soroceanu et al., 2012 - B B + + 4+ 4+ 4+ o+ %+ + 8/9 88
Toyone et al., 2005 + B B + + + o+ + o+ o+ + 9/9 100
Yee et al., 2008 - B B + 4+ o+ + o+ o+ o+ % 8/9 88
*Makaleler, kalite degerlendirme listesinin her bir kriterine gore gozden gegirilmistir. Yerine getirilmis kriterler “+”; yerine getirilmemis kriterler “-*; uygulana-

maz “U” veya bilinmeyen ” B” olarak degerlendirilmistir.

BULGULAR
Calisma Ozellikleri

Bu béliimde ¢alismaya dahil edilen makalelerin &zellikle-
rinden bahsedilmistir (EK dosya Tablo 3). Incelenen
calismalar en az 59,%° en fazla 422'® hasta ile yiiriitiil-
miistiir. Takip siireleri ise 3 ay'®% ile 24 ay!>1821-23 gra-
sinda degigmektedir. Bir ¢aligmada ise retrospektif ko-
hortlarm ortalama takipleri (41.6 ay) bildirilmistir.*3
diskektomi,15-17.19.23

dekompresyon, 12-1317,19.212425 fij7y0n1219-2125 ve Jamina-

Yapilan ameliyatlar

tomidir.2® iki calismada yapilan ameliyat belirtilmemis-
tir. 1822

Ameliyat Oncesi Beklentiler

Ameliyat oncesinde en sik degerlendirilen beklentilerin
bel ve bacak agris1, 121719212324 ameliyat sonrasinda ise
genel saglik ile ilgili beklentiler'31820.25 jse doniigt2!5

ve iyilesme oram'6:19.22

oldugu gorilmiistiir. Ameliyat
Oncesi beklentiler agik uglu sorular, 100mm Viziiel Ana-
log Skala (VAS) ve coklu likert dlgekler kullanilarak
Ol¢tilmiistiir. Sekiz ¢alismada dort veya daha fazla puanlt
olgekler uygulanmus,'?161924 bir calismada ikili likert
olgek kullanilmis'® diger bir ¢aligmada ise VAS kullanil-

mistir.)” fki ¢alismanmn sorular1 acik ugludur,’®% bir

calismada beklentiler yiiz yiize sorulmustur.8
Ameliyat Sonras1t Memnuniyet

Memnuniyet ¢oklu likert dlgekler, VAS ve MODEMS

memnuniyet anketi kullanilarak 6l¢iilmiistiir. Yedi ¢alig-
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mada memnuniyet, spesifik semptomlar {izerinden deger-
lendirilmistir.1216.17.19-21.24 fkj calisma genel memnuniyeti
degerlendirirken,'®?% dort ¢alismada memnuniyet deger-

lendirilmemistir,51822.25
Fonksiyonel Sonug

En sik degerlendirilen fonksiyonel sonuglar bel ve bacak
agris1 olmustur. Iki caligmada yiiriime mesafesi degerlen-
dirilmistir.13%3 Sekiz caliymada VAS kullanilarak agri
degerlendirmesi yapilmistir. Oswestry disabilite indeksi
(ODI)121518202225 v SF-36 yasam kalitesi Olcegi-
nit2162023 jceren yedi fonksiyonel sonug araci kullanil-
mustir. Kullanilan diger fonksiyonel sonug araglari: Eu-
roQol 5D, Barthel indeksi,’* Roland-Morris disabilite

indeksi'6.2324 ye SF-12 yasam kalitesi 6lcegidir.??

Ameliyat Oncesi Beklentiler ile Ameliyat Sonrasi
Memnuniyet Arasindaki iliski

Ameliyat dncesi beklentileri yiiksek olan'?316 ve beklen-

tileri karsilanan hastalarn?®%21.23

memnuniyet diizeylerinin
artti@i belirlenmigtir. Bir caligmada ameliyattan sonra
bacak ya da bel agrilarinin ortadan kalkmasi beklentisi ile
memnuniyet arasinda pozitif yonlii bir iliski oldugu,* iki
galismada ise anlamli bir iliski olmadig belirtilmistir.*"-2
Yirime beklentisiyle 24 aylik yiiriime performans: ve

memnuniyet arasinda anlaml bir iliski bulunmamistir.?3

Genel saglik ile ilgili beklentiler ve memnuniyet arasinda
pozitif korelasyon oldugunu bildiren!®?3 ve iliski olmadi-
&1 belirten'®23 calismalar bulunmaktadir. Diskektomi ve
dekompresyon yapilan hastalar1 takip eden bir ¢alismada
sadece diskektomi grubu i¢in 24 aylik memnuniyetle,
genel saglik arasinda anlaml iligki saptanmstir.?® McG-
regor ve ark.l” ameliyattan yiiksek beklentisi olan hastala-
rin %74’ iniin memnun kaldiklarint belirtmislerdir. Bir
diger ¢aligmada ise hastalarin %52’si, ameliyat sonuglar1
ile ev ve is yerindeki fiziksel kapasitelerinden memnuni-
yet belirtmislerdir.!® Iyilesme beklentileri farkli olan
hastalarin ise doniis ile hayal kiriklig1 arasinda anlamli bir
iliski bulunmamustir.® Hastalarin Lomber Omurga Cer-
rahisinden sonra iyilesme beklentileri ile memnuniyet
arasindaki iliskinin aylara gore farklilik gosterdigi de
goriilmiistiir. Iyilesme beklentileri ile memnuniyetin

arasinda {iglinci’® ve 24. aylarda anlamh korelas-

yon gostermeyen,? ancak 19 ve 24. aylarda anlamli bir

iliski saptanan ¢alismalar mevcuttur.1®

Ameliyat Oncesi Beklentiler ile Fonksiyonel Sonuclar
Arasindaki iliski

Genel saglik ile ilgili beklentiler ile bacak agrisinda
azalma ve yasam Kkalitesinin fiziksel boyutunda artig
arasinda iliski oldugu goriilmiistiir.?® Genel fiziksel kapa-
site beklentisi ile ameliyat sonras1 Roland-Morris disabi-
lite indeksi arasinda anlamli bir iliski saptanmamgtir.?*
Mannion ve ark.?* hastalarin ameliyat oncesi beklentileri-
nin bir ¢ok alanda (%29-49 oranlarinda) karsilanmadigini
bulmuslardir. Ayrica, bacaktaki uyusuklukta beklenen
iyilesme, normal aktiviteler ve ameliyat sonras1 Roland
Morris disabilite indeksi ile iyilesme beklentisi arasinda

bir iliski de bulunmamugtr.16

Ameliyat Oncesi iyimser beklentileri olan hastalarm
ameliyat sonrasi bacak agris1 ve ODI skorlarinin daha iyi
oldugu?® ve olumlu beklentilere sahip hastalarin daha
fazla iyilesme gosterdigi saptanmustir.’® Ameliyat dncesi
beklentileri yiiksek olan hastalarin yasam kalitesi fiziksel
alan skorlarmin daha iyi oldugu gériilmiistiir.*%3 Beklen-
tileri karsilanmayan hastalarin yasam kalitesi ve ODI
skorlarinin daha az diizeldigi'®®® ve ameliyat sonrast
agrida daha az iyilesme oldugu belirtilirken,® beklentileri
yiiksek diizeyde karsilanan hastalarin ise fonksiyonel

sonuglarmin daha iyi oldugu belirtilmistir.?

Ameliyat 6ncesi beklentiler ile ameliyat sonrasi fonksi-
yonel sonuglar'®?* ve agr?® arasinda anlamh bir iliski
saptanmamustir. Agr ile ilgili olarak, De Groot ve ark.'
bel ve bacak agris1 beklentileri yiiksek olan hastalarin
agr1 skorlarinin daha yiiksek oldugunu belirtmislerdir.
McGregor ve ark.’nin galigmasinda,'’ ameliyattan sonra
altinc1 hafta, alti ve 12. aydaki sonuglari ile bel ve bacak
agris1 beklentileri arasinda anlamli pozitif bir korelasyon
saptanmustir. Bir ¢aligmada ise, ameliyattan iki yil sonra
hastalarn ~ ¢ogunun bel ve bacak agrilarinin
beklediklerinden daha az iyilestigi belirlenmistir.'® Jo-
hansson ve ark.!®> ameliyattan ii¢ ay sonra ise doénme
beklentileri yiiksek olan hastalarda, ameliyattan sonra
agr1 siddeti ve yeti kayb1 icin anlamli dngiirii oldugunu

belirtmislerdir.
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Saglik hizmet Kkalitesini artirmak, risk ve maliyeti
azaltmak igin hizmetlerin optimize edilmesi gerekmekte-
dir. Sunulan saglik hizmetlerinin degerlendirilmesinde
hastalarin memnuniyetleri ve hizmete iliskin algilarmin
dnemli bir yeri oldugu diisiiniilmektedir.?® Saglik hizmeti
yoneticileri hasta memnuniyetini degerlendirmeli ve
hastalarin sesini, saglik hizmetlerini iyilestirmek icin
degerli bir bilgi kaynagi olarak gormelidir. Hastalarin
gercekei olmayan beklentileri ve sonugta ortaya ¢ikan
memnuniyetsizlik hastalarin sikayet nedenleri arasinda
yer almaktadir.?” Ameliyatin olasi komplikasyonlarmin
gercekei bir degerlendirme ile paylagilmasi ameliyat
oncesi aydinlatilmis onanin ayrilmaz bir parcasidir. Olasi
faydalarin ve potansiyel risklerin tanimi, hastanin basari
ve basarisizlik algilarini kalibre etmeye hizmet eder ve
uygun beklentileri saptama firsat: sunar.'* Tibbi bakim-
larindan memnuniyetleri yiiksek olan hastalarin uzun
dénem sonuglarinin daha iyi oldugu bilinmektedir.?®
Memnun hastalar tedavi siiregleri ile daha uyumludur,
saglik calisanlar1 ile kalici iliskiler gelistirirler, yeni
belirti ve bulgu durumunda hemen bagvurmaya daha
yatkindirlar. Ayrica hastalarin memnuniyetlerindeki artig
tibbi hata davalarmida azaltmaktadir. Uygulanan ameli-
yat sonunda ameliyat 6ncesi beklentiler ile memnuniyet
ve fonksiyonel sonuglar arasinda iliski kurulmasina

ihtiyag¢ vardir.

Omurga cerrahisi gegiren hastalarda ameliyat Oncesi
beklentiler ile ameliyat sonrasi fonksiyonel sonug¢ ve
memnuniyet arasinda anlamli bir iligki oldugunu bildi-
ren iki sistematik derleme mevcuttur.2!! Ancak bu
¢alismada farkli veri tabanlar1 taranmis ve bu iki ¢alig-
mada ele alinmayan makalelerde sistematik derlemeye

dahil edilmistir.

LDH nedeniyle ameliyat gegiren hastalarin ameliyat
oncesi stiregte, bel, bacak agrisinin ortadan kalkmasi,
kigisel bakimini yapabilme ve ige doniis gibi birgok alan-
da iyilesme beklentisi vardir.?® Bu sistematik derlemeye
dahil edilen calismalarda da ¢ogunlukla degerlendirilen
beklentiler bel ve bacak agrisi, genel saglik ile ilgili
beklentiler, ise doniis ve iyilesme oranlaridir. Yoo ve
ark.’nin calismasinda®® hastalarin beklentilerinin gergek

sonuglari ile karsilastirildiginda sonug 6lgiitlerinin higbiri

icin beklenenden daha iyi ameliyat sonrast sonug rapor-
lanmamugtir. Gergek hasta sonuglari ile hasta memnuni-

yeti arasinda ise gii¢lii bir iliski saptanmugtir.

Incelenen ¢alismalarin cogunlugunun sonucunda, ameli-
yat oncesi beklentileri yiiksek olan ve beklentileri karsi-
lanan hastalarin memnuniyet diizeylerinin de yiiksek
oldugu gorilmiistiir. Genel olarak, lomber cerrahide,
genel saglik, aktivite ve iyilesme beklentileri ile memnu-
niyet pozitif yonde iligkili goriilmektedir. Aktivite ve
iyilesme beklentilerinin, alti ay ve daha sonraki dénem-
lerde memnuniyetle pozitif yonli bir iliski oldugu sap-
tanmigtir. Agr1 beklentileri ve memnuniyet iligkisinin,
sonuglardaki heterojenlik nedeniyle belirlenmesi giigtiir.
Ancak agrinimn, alti aydan onceki ve 24 aydan sonraki
zaman noktalarinda, memnuniyetle pozitif korelasyon
gosterdigi, ancak 6nemsiz oldugu belirtilmigtir. Literatiir-
de ameliyat Oncesi beklentilerin etkisi ile ilgili geliskili
sonuglar bildirilmistir. Yiiksek beklentilerin daha yiiksek
memnuniyet diizeyleri ile iligkili oldugunu®3! bildiren
caligmalar ile tam tersini vurgulayan arastirma sonuglari
muvcuttur.32-3% Bu sistematik derlemenin sonuglar1 da
literatiir ile benzer sekilde ¢eliskili sonuglar gostermekte-
dir. Konuya iligskin daha fazla ve yiiksek katihmli ¢alig-
malarm yapilmasi ¢eliskilerin ortadan kaldirilmasinda

yararli olabilir.

LDH nedeniyle tedavi edilen hastalarda beklentilerin
yiiksekligi ile ameliyat sonrast memnuniyet/fonksiyonel
sonuglar arasinda pozitif yonde iliski oldugu goriilmek-
tedir. Ameliyat Oncesinde beklentileri yiiksek olan
hastalarin ameliyat sonrast memnuniyetlerinin de arttig
goriilmiistiir.t21316 Genel saglk ile ilgili beklentilerin,
yasam kalitesi ve fonksiyonlar agisindan ameliyat sonrast
sonuglar ile pozitif yonde iliskili oldugu saptanmustir. Kas
fonksiyonu, duyarliligi ve ise doniis beklentileri fonksi-
yonel sonuglar ile pozitif yonde iligkilidir. Yapilan bir
sistematik derlemede arastirmacilar, olumlu beklentile-
rin kisa siireli ameliyat sonrasi fonksiyonel sonug ile
anlamli sekilde iliskili oldugunu belirtmislerdir.? Yapi-
lan bagka bir ¢alismada ise hastalarm ameliyat oncesi
beklentileri ile cerrahi sonugtan memnuniyetleri arasin-
da istatistiksel olarak anlaml bir iliski goriilmemistir.3!
Hastalarin ameliyat sonrast memnun olmalarinin en

o6nemli gdstergesinin ameliyat oncesi beklentiden veya
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beklenen sonucun karsilanma derecesinden ziyade
gercek sonug olabilmektedir. Ameliyat sonrasi gercek
sonuglar ile hasta memnuniyeti arasinda giiglii korelas-

yon gosterilmistir.?®

Hastalarin lomber omurga cerrahisi gegirmesinin temel
nedenlerinden biri agrinin hafifletilmesidir. Ancak, hasta-
larin etiyolojileri, semptomlari, sikayet siireleri, tibbi ve
cerrahi dykiileri farkli oldugundan semptomlarinda gorii-
len rahatlamalarda farkli olabilmektedir. Bu nedenle
hastalarin durumlarinin bireysel olarak ele alinmasi ob-
jektif bir beklenti edinebilmeleri i¢in gereklidir. Lomber
omurga cerrahisinde agridan kurtulmada, beklentilerinin
memnuniyet ve fonksiyonel sonug tizerindeki etkisini
anlamak énemlidir.? Ronnberg ve ark.3* ameliyat sonrast
agr1 kontrolii ile ilgili artan beklentilerin memnuniyeti
diigiirdigiinii, ameliyat sonrasi fonksiyonla ilgili artan
beklentilerin ise daha yiiksek memnuniyete yol agtigini
bulmuslardir. Bu sistematik derlemeye dahil edilen bir
calismada bel ve bacak agrisi beklentileri yiiksek olan
hastalarin agr1 skorlarinin daha yiiksek oldugu,*® bir diger
caligmada ise ameliyattan alt1 hafta, alt1 ay ve 12. ayda
bel ve bacak agris1 beklentisi ile fonksiyonel sonuglar

arasinda pozitif korelasyon saptanmgtir.’

Yapilan ¢alismalarda, lomber omurga cerrahisinde hasta-
larin ameliyattan 6nceki beklentilerinin, ameliyat sonrast
memnuniyet ve fonksiyonel sonug ile iligkili oldugunu
gostermektedir.21! Bu sistematik derleme sonucu da daha
once yapilan sistematik derleme sonuglari ile benzerdir.
Ameliyat gegiren hastalarin beklentilerini kargilamak ve
memnuniyeti saglamak onemli sonuglardir. Ancak bu
oznel degiskenlerin nesnel olarak degerlendirilmesi ve
yorumlanmasi zordur. Gegerli ve giivenilir 6l¢iim arag-
lar1 kullanilarak genis olgekli ¢aligmalar yapmak konu-
nun 6nemini ortaya koymak a¢isindan onemlidir. Bek-
lentilerin 6l¢iilmesi gergekei olmayan beklentileri belir-

leyebilir ve danigmanlara yol gosterebilir.

Caligmalarda demografik 6zellikler, cerrahi endikasyon-
lar, ameliyat tiirli, operasyon diizeyi ve takip siiresi agi-
sindan farkliliklar olmasi sonuglarin genellemesini zor-
lastirmaktadir. Arastirmalarda, beklentilerin, memnuniye-
tin ve islevsel sonuglarin, g¢oktan se¢meli ve agik uglu
sorular da dahil olmak iizere ¢esitli yontemlerle incelen-

mis olmasi da simirlilik olarak disiiniilebilir. Tirkge

yaymna ulagilamamasi ve sadece ingilizce makalelerin
dahil edilmis olmas1 da ¢aligmanin sinirlilig1 olarak kabul

edilebilir.

Sonug olarak, bu sistematik derlemede hastalar arasindaki
heterojenlik, cerrahi endikasyonlar, degerlendirme ve
6l¢lim yontemlerinden kaynaklanan sinirliliklara ragmen
genel olarak yiiksek ameliyat 6ncesi beklentilerin tutarl
bir sekilde yiiksek memnuniyet ve ameliyat sonrast fonk-
siyonel sonuglar ile iligkili oldugu saptanmustir. Ameliyat
oncesinde hasta beklentilerinin degerlendirilmesi, bekle-
nen ve gercek arasindaki tutarsizligi azaltmak agisindan
onemlidir. Yararlar ve riskleri konusunda danismanlik-
egitim verilmesi ve uygun beklentilerin olusturulmasi
hastalarin ameliyatlarina bakis agismin sekillenmesine
yardimci olabilir ve memnuniyeti artirarak olasi sikayet-
leri onleyebilir. Hastalarin beklentilerinin degerlendiril-
mesinin, ameliyat oncesi rutin degerlendirmenin bir
pargasi olmasi gerekmektedir. Bu sonuglar degerlendi-
rildiginde ¢alismalarda beklenti, memnuniyet ve fonksi-
yonel sonuglarin degerlendirilmesinde gegerli ve giiveni-
lir araglarm kullanilmasi ve iilkemizde de ameliyat dnce-
sinde hasta beklentilerini degerlendiren c¢aligmalarin

yapilmasi Onerilebilir.
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Investigation of COVID-19 Serology in a Tertiary Care Center

Uciincii Basamak Saghk Kurulusuna Basvuran Hastalarda COVID-19 Serolojisinin

Incelenmesi

Pelin ONARER! " Tug¢ce UNALAN ALTINTOP' - Fikriye MILLETLI SEZGIN?

oz

Amac: Hastanemize bagvuran hastalarda PCR testi sonrast SARS-CoV-2 spesifik antikor bakilan hastalar retrospektif olarak taranip,
ilimizin serolojik profili hakkinda fikir edinmek amaglanmustir.

Aragclar ve Yontem: Laboratuvarimiza Ocak-Haziran 2021 tarihleri arasinda, serum 6rneklerinde anti SARS-CoV-2 1gG ve/veya IgM
calisilan hastalar retrospektif olarak incelenip dahil edildi. Es zamanli olarak SARS-CoV-2 PCR testi uygulandi.

Bulgular: 725 hastanin 123’iine IgM veya IgG olmak tizere yalnizca bir istem yapilmig, 602 kisiye ise IgM ve IgG birlikte istenmisti.
PCR testi ile anti SARS-CoV-2 IgG ve/veya IgM istemleri arasinda 30 giin siire bulunan hastalara bakildiginda ise toplam 304 (%42)
hastanin 40 (%13)’min PCR testi pozitif olarak saptanmigtir, bu hastalarin 60%’1nin 30 giin igindeki IgM ve IgG iki testi birlikte
pozitif olarak bulunmustur. PCR testi negatif 264 hastadan %64 iiniin IgM ve IgG testi negatif bulunmustur. Sonuglarimiza gore,
testlerin %58’ PCR istemi olmadan istenmistir. PCR ve seroloji istemleri arasindaki siireler incelendiginde ilk 7 giin igerisinde 233
(%76.6) seroloji istemi, 8-14 giin iginde 27 (%8.8), 15-21 giin iginde 7 (%2.3), 22-30 giin i¢inde 37 (%12.3) istem yapildig1 goriil-
miigtiir. 117 (%38.5) istemde PCR ve serolojinin ayni1 anda yapildig1 saptanmustir.

Sonug¢: DSO serolojik test istemlerinin PCR testinden sonraki 1. ve 3-4. haftalarda yapilmasini 6nermektedir. Hastanemizde yiiksek
oranda uygun olmayan istem yapildig1 goriilmekte olup bu durum serolojik test istem algoritma eksikligini gostermektedir. Serolojik
testlerin COVID19 hastaliginin tanisinda tek basina kullanimi degil; niikleik asit testleriyle birlikte ve onlara yardimei olarak kullanimi
onerilmektedir. Bu durum bize as1 sonrasi antikor yanitin1 gérmek i¢in gereksiz test istemine yol agildigim diisiindiirmiistiir.

Anahtar Kelimeler: CLIA; COVID19; IgG; IgM; PCR
ABSTRACT

Purpose: This study aimed to screen the patients admitted to our hospital for SARS-CoV-2 specific antibodies after a PCR test and
understand the local serological profile.

Materials and Methods: The patients tested for anti-SARS-CoV-2 IgG and/or IgM between January-June 2021 were included in the
study. SARS-CoV-2 PCR test was performed simultaneously.

Results: Either IgM or IgG alone was requested in 123 of 725 patients, and 1gM and 1gG together in 602. The PCR test was positive
in 40 (13%) of 304 (42%) patients who had a PCR test after 30 days of the serology request. Of these PCR-positive patients, 60% had
IgM and 1gG antibodies together, whereas among 204 PCR-negative patients, 64% tested negative for IgM and 1gG. 58% of the tests
were ordered without a PCR request. The period between PCR and serology testing was as follows: 233 (76.6%) in 7 days, 27 (8.8%)
in 8-14 days, 7 (2.3%) in 15-21 days, and 37 (12.3%) in 22-30 days. 117 (38.5%) of the requests were made simultaneously.
Conclusion: WHO recommends that serology testing should be performed after the 1t and 3-4" week of the initial PCR test. The high
rate of inappropriate testing demonstrates a lack of algorithms. The use of serological tests is recommended in conjunction with nucleic
acid tests but not to be used alone in the diagnosis of COVID-19. Our results demonstrated the high rate of unnecessary requests for
serology testing to determine the antibody response against SARS-CoV-2 vaccines.

Keywords: CLIA; COVID19; IgG; IgM; PCR
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INTRODUCTION

Coronaviruses are positive-sense single-stranded RNA vi-
ruses with an envelope that belongs to the Nidovirales or-
der, Coronavirideae family. Four subgroups have been
identified: alpha, beta, gamma, and delta. It has been de-
fined that only alpha and beta groups are pathogenic to hu-
mans, and four subtypes (HCoV-229E, HCoV-0OC43,
HCoV-NL63, and HCoV-HKUL1) are responsible for sea-
sonal upper respiratory infections.* On the other hand, the
Severe Acute Respiratory Syndrome virus (SARS-CoV),
transmitted from bats to humans, has caused acute-severe
lower respiratory symptoms and led to epidemics in 2002
in China, which ended after one year. Ten years later, the
Middle East Respiratory Syndrome virus (MERS), trans-
mitted from cattle to humans, has caused severe lower res-

piratory symptoms.?

Coronaviruses are susceptible to mutations due to their
abundance in nature and animals and their ability to trans-
mit between various species.>® In December 2019, cases
of pneumonia with unknown origin occurred in Wuhan,
Hubei, China, and it was determined that a new species of
Coronavirus is the causative agent of these cases. This vi-
rus has been identified as Severe Acute Respiratory Syn-
drome Coronavirus-2 (SARS-CoV-2) due to its similarity
with beta coronaviruses by the International Committee on
Taxonomy of Viruses (ICTV). The disease caused by
SARS-CoV-2 has been named Coronavirus Disease
(COVID-19).* Due to the increase in the transportation op-
portunities between countries, it rapidly spread interconti-
nental, and World Health Organization (WHO) declared
this disease a pandemic on 11th March 2020.5

There have been over 315 million cases and 5.5 million
deaths until today - when the second year of the pandemic
has ended. Early diagnosis and isolation strategies are cru-
cial to eliminating the exposure routes, which include di-
rect contact, airborne droplets, and contaminated sur-
faces.® The diagnosis of COVID-19 is made using clinical
symptoms, computational tomography, and laboratory
findings. Microbiological analysis is needed for a definite
diagnosis. These include genomic sequencing, PCR-based
methods, and serology.” Sequencing is an advanced
method used for the first identification of a new pathogen
or determining genomic mutations. The gold standard

method utilized for nucleic acid amplification test is to de-
tect the viral nucleic acids by real-time reverse transcrip-
tase polymerase chain reaction (rRT-PCR). The results of
this test are affected by the pre-analytical process, includ-
ing sample collection method, sampled area, conditions of
transportation, and sampling time. Positive results provide
a definite diagnosis due to its high sensitivity. However,
negative results could not be used for exclusion, and tests
should be repeated if the clinical suspicion continues. Re-
petitive negative results are common in the late phases of
COVID-19. Additional tests are needed in these situations.
Serological tests are based on the measuring of antibody
responses against the virus. These tests help us understand
the transmission dynamics of an infection in a certain pop-
ulation by seroprevalence studies. Their conjunct use with
nucleic acid amplification tests but not alone is recom-
mended in the diagnosis of COVID-19.812 They are bene-
ficial in the confirmation of the diagnosis in late phases
with a negative PCR test.81013.14

This study aims to achieve a better understanding of the
serological profile of our city by analyzing retrospective
results of SARS-CoV-2 specific antibodies after a PCR
test was performed.

MATERIALS and METHODS

This study was approved by the TR Ministry of Health,
General Directorate of Health Services (Date: 17.06.2021,
Decision No: 2021-06-17T10_22_48) and Amasya Uni-
versity Non-Interventional Research Ethics Committee.
(Date: 08.07.2021, Decision N0:109).

Patients admitted to Amasya University Sabuncuoglu
Serefeddin Research and Training Hospital between Janu-
ary-June 2021, whose serum samples were analyzed for
anti-SARS-CoV-2 IgG and/or IgM, were included in the
study. Anti-SARS-CoV-2 IgG antibodies against N anti-
gen and IgM antibodies against S antigen were detected
semi-quantitatively in serum using the chemiluminescence
enzyme immunoassay method (Abbott, USA). According
to the manufacturer’s recommendations, values above 1.4
for anti-SARS-CoV-2 IgG and 1 for anti-SARS-CoV-2

IgM were interpreted as positive and others as negative.
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In the meantime, the Bio-speedy SARS-CoV-2 (2019-
nCoV) RT-gPCR detection kit (Bioeksen, Istanbul, Tur-
key) was. The patients’ demographic values were deter-

mined using medical records.

RESULTS

A total of 1478 requests were performed from 725 pa-
tients; 813 were IgG requests, whereas 665 were IgM. Ei-
ther IgM or 1gG test was demanded in 123 patients,
whereas both IgM and 1gG tests were inquired together in
602 individuals. Repetitive tests were performed on 82 pa-
tients. The number of positive results was 352/813 (43.3%)
for 1gG and 227/665 (34.1%) for IgM.

A total of 304 patients, who had both serology and PCR
requests for SAR-CoV-2 in 30 days between January and
June 2021, were investigated. 154 of the patients were fe-
male and 150 were male. The age range of these patients
was 18-94, and the mean age was 53.3 years. 169 of the
patients were from outpatient clinics, 109 from inpatient,
and 26 from intensive care units.

Forty (13%) of the patients had positive PCR results.
Twenty-four (60%) of these PCR-positive patients had
both IgG and IgM antibodies, whereas 15% had 1gG and
7% had IgM. However, 18% of patients were PCR posi-
tive, but IgM or 1gG antibodies could not be detected. 264
(87%) of patients were PCR negative, 20% had both IgM
and 1gG antibodies, 10% had 1gG, and 6% had IgM.
Among 264 PCR-negative patients, 64% tested negative
for IgM and 1gG (Table 1).

Table 1. COVID-19 PCR and antibody tests

SARS-CoV-2 PCR

. Positive  Negative Total
SARS-CoV-2 Antibody (13%) 87%) (100%)
1gG Positive 6 (15%) 27 (10%) 33 (11%)
1gM Positive 3 (7%) 16 (6%) 19 (6%)

1gG and IgM Positive 24 (60%) 52 (20%) 76 (25%)
1gG and IgM Negative 7 (18%) 169 (64%) 176 (58%)

Total 40 (13%) 264 (87%) 304 (100%)

The time range between PCR and serology requests was
evaluated. 233 (76.6%) of the tests were in the first 7 days,
27 (8.8%) in 8-14 days, 7 (2.3%) in 15-21 days, and 37
(12.3%) in 22-30 days. 117 (38.5%) of them were de-

manded simultaneously.

DISCUSSION

It is obvious that microbiologic tests have gained im-
portance and awareness among the public due to this pan-
demic because of the use of rRT-PCR as a gold standard
method in diagnosis. It provides a definite diagnosis due
to its high sensitivity. However, repetitive negative results
can be obtained in the late phases of the disease. In these
cases, serological tests take over as alternative methods.
Serological tests are based on the detection of antigen or
antibody testing. In this study, antibody presence is evalu-
ated.

There are various types of serological tests based on their
methodologies, such as Enzyme-Linked Immunosorbent
Assay (ELISA), Lateral flow immunoassay (LFIA), and
Chemiluminescence Immunoassay (CLIA). These tests
detect the antibodies against certain peptide structures of
the virus. There are four structural peptides of SARS-
CoV-2: envelope (E), spike (S), membrane (M), and nu-
cleocapsid (N). S peptide is found to have a role in specific
antibody response,’® N peptide in triggering an immune re-
sponse in the host.’® N peptide is shown to demonstrate
more cross-reactions than S peptide against other corona-
viruses.1”18 This implies that tests that use S peptide or its
fragments may cause fewer cross-reactions.*® To conclude,
the peptide to which the antibody binds is important be-
cause it defines its sensitivity and purpose of use. In our
study, a commercial kit based on the semiquantitative
CLIA method that detects IgG antibodies against N anti-

gen and IgM antibodies against S antigen has been utilized.

Various commercial kits for antibody detection against
SARS-CoV-2 have been developed during the COVID-19
pandemic. The commercial kit used in this study detects
the 1gM antibodies against S antigen, which demonstrates
the patients’ encounter with the virus. However, it does not
provide information on the time that passed. As a result, it
is not sufficient for the diagnosis of acute infection. Fur-
thermore, S antigen is used in studies on neutralizing anti-
bodies and vaccines.!®? The IgG antibodies against N an-
tigen detected by the kit in this study might establish an
immune response in the host but could not give infor-
mation on neutralizing antibodies. Hence, patients that
have 1gG antibodies might still be RNA positive.?? Sero-
logical tests cannot demonstrate viral clearance or spread
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of live viruses; as a result, they cannot replace molecular

tests.?

To prevent the spread of an infectious pathogen, it is cru-
cial to isolate the contacts, determine the local propagation
rate, establish the attack rate, and demonstrate the mortal-
ity rates, as well as the detection of patients.?® Establishing
the seroprevalence in a society, the size of asymptomatic
patients, the vulnerable groups, and the risk factors can
guide the choice of preventive measures. For this reason,
serological tests can be preferred to scan the specific
groups, as they are cost-effective and rapid methods. Scan-
ning with serology testing can guide the authorities to es-
timate the size of vulnerable individuals and prevalence in
high-risked groups, such as healthcare workers, and to de-
termine the seropositive patients who can volunteer for
plasma treatment.?3 This study aims to provide information
on the local serological profile of COVID-19 in Amasya.
In our study, either IgM or 1gG test was demanded in
123/725 (16.9%) patients. Whereas both IgM and 1gG tests
were inquired together in 602/725 (83.1%) individuals.
IgM antibodies are known to be formed earlier than 1gG.
Conjunctive testing of IgM and 1gG is recommended, es-
pecially in the acute phase, to prevent the risk of false neg-

atives. 2426

The performance of the serological test kits depends on the
host factors, immune status of the host, viral incubation
period, and the sampling time. The immunosuppressive in-
dividuals may not form antibodies, or the amount of anti-
body response can be in the non-detectable range. The vi-
ral incubation period changes interpersonal due to the en-
countered amount of viral load. In a study, it was demon-
strated that the viral incubation period affected the sero-
conversion time. Seroconversion was detected on the 10th
day in the group of patients with an incubation period last-
ing less than five days; on the contrary, seroconversion
was detected on the 7th day in the group of patients with
an incubation period lasting over five days.? False-nega-
tive results can be obtained from mild symptomatic,
asymptomatic, or patients in early stages due to the small
amount of antibody response.?? The sampling time is an-
other important factor affecting the results. WHO recom-
mends that samples for serology testing should be obtained
after three weeks from the onset of the disease if only one

sample is to be taken. However, the ideal collection time
of samples is recommended as the first and 3rd-4th weeks
of the infection.?” Because the primary immune response
develops in 10-14 days, several studies have recommended
not to test before these initial two weeks.?>2628 There are
various studies with different outcomes in seroconversion
studies. There are studies reporting that IgM titer can be
detected 10-12 days after the symptom onset and 1gG titer
12-14 days after initial IgM detection.*%:? In another study,
it was reported that IgM antibodies could be detected in 3-
42 days and 1gG antibodies in 5-47 days.?° Haveri et al.
investigated the antibody responses on the 4th, 9th, and
20th days of symptom onset and detected no antibody re-
sponse on the 4th day. On the 9th and 20th days, anti-
SARS-CoV-2 IgM were detected as 80 and 320, respec-
tively, and 1gG as 80 and 1280.%° In our study, patients who
had 30 days between PCR and anti-SARS-CoV-2 1gG
and/or IgM test requests were included. Only 42% of tests
fit these criteria. 58% of the serology tests were requested
without a PCR test. The recommendations for serology
testing are to perform them together with PCR. These re-
sults indicate the algorithms for test requests should be re-
evaluated. 76.6 % of the serology tests were within the first
week. Half of these tests were simultaneously requested.
Only 14.6% of the tests were after two weeks. These re-
sults demonstrate that only very few COVID-19 serology
testing was performed according to the recommendations
of WHO.

Zhao et al. reported the sensitivity of PCR tests as 66.7%
and serological tests as 33.8% in the first week of the dis-
ease. However, the sensitivity of PCR decreased to 33.8%,
and serology testing increased to 90% in the second week.
As a result, researchers suggested the conjunctive use of
PCR and serology testing in the diagnosis of COVID-19.%
In our study, the patients who had SARS-CoV-2 antibody
testing after a PCR examination were evaluated. Out of 40
PCR-positive patients, 60% had 1gM and IgG antibodies
together, whereas among 264 PCR-negative patients, 64%
tested negative for IgM and 1gG. Only 304 out of 725 pa-
tients were tested for both PCR and ELISA in 6 months
period. These results demonstrated the unnecessary testing
for evaluating the antibody responses after vaccine admin-

istration since in the period the study was conducted, the
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vaccine administration for COVID-19 was initiated, prior-
itizing healthcare workers and older age. In this retrospec-
tive study, vaccination status and the presence of symp-
toms were not examined. These are the limitations of our
study. Various serology tests were developed during the
pandemic. The aim of serology testing should be planned
carefully. In national guidelines of the Ministry of Health
and international guidelines of WHO, serology testing be-

fore /or after vaccination was not recommended.

In our study, 40 out of 304 patients (13%) had a positive
PCR test, and 82% of them were IgM- and/or 1gG-positive.
Among the 264 individuals that had a negative PCR result,
95 (36%) were found as seropositive. These patients were
considered to be in the late phase of the disease,
mild/asymptomatic cases, or vaccinated. In conclusion, it
is crucial that the results of COVID-19 serology testing
should be interpreted with considering the clinical symp-
toms, sampling time, and contact history. In addition, cli-
nicians should keep in mind that serological tests, which
are performed in the recommended period of the disease,
are meaningful in understanding the dynamics of COVID-
19.
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Kadin Hastahiklar1 ve Dogum Poliklinigine Basvuran Gebelerde Dogum Oncesi

Bakim Hizmeti Alma Durumlarinin Degerlendirilmesi

Evaluation of Using Prenatalcare Services in Outpatients Applying to Gynecology and

Obstetric Polyclinic
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oz

Amag: Gebenin gebelik siiresince egitimli saglik personeli tarafindan diizenli araliklarla izlenmesi ana ¢ocuk sagliginin korunmasi ve
gelistirilmesi icin uygulanan stratejilerden biridir. Bu ¢aliymanin amaci Kartal Dr. Liitfi Kirdar Sehir Hastanesi Kadin Hastaliklar1 ve
Dogum Polikliniklerine muayene olan gebelerin dogum oncesi bakim hizmeti alma durumunun degerlendirilmesidir.

Araglar ve Yontem: Kesitsel desendeki ¢aligmanin evreni Kartal Dr. Liitfi Kirdar Sehir Hastanesi Kadin Hastaliklart ve Dogum
Poliklinigine 01.08.2020-01.09.2020 tarihleri arasinda bagvuran gebelerden olusturulmustur. Katilimeilara aragtirmacilarca olusturu-
lan anket yiiz yiize goriisme teknigi ile uygulanmigtir.

Bulgular: Katilimeilarin tamami (n=403) herhangi bir saglik kurulugsundan en az bir kez dogum 6ncesi bakim hizmeti almistir. Gebe-
lerin %73.4°i (n=296) nicel olarak gebelik haftalarina gore almasi gerekli olan dogum 6ncesi bakim hizmetini almugtir. Dogum 6ncesi
bakim izlemlerinde en yiiksek oranda bakilan fizik muayene fetal kalp atimu iken, en diisiik oranda bakilan parametre gebenin kalp
oskiiltasyonu ve 6dem muayenesi olmustur.

Sonug: Gebelerin tamaminin en az bir defa dogum Oncesi bakim hizmeti aldig1 ancak gebelik haftalari ile uyumlu almasi gerekli
dogum Oncesi bakim izlem sayisinin halen istenilen diizeyde olmadig: gériilmektedir. Bu nedenle izlemlere uyumu engelleyen faktor-
lerin belirlenmesi ve tiim gebelerin ideal olan dort izleminin de yapilmasi konusunda ¢aligsmaya ihtiyag vardir.

Anahtar Kelimeler: ana ¢ocuk sagligi; birinci basamak saglik hizmeti; dogum 6ncesi bakim; gebe
ABSTRACT

Purpose: Antenatal care, one of the strategies aimed at protecting maternal and child health, is to monitor the mother by trained health
personnel at regular intervals throughout pregnancy. This study aimed to evaluate the prenatal care service use of pregnant women
who attend Kartal Dr. Liitfi Kirdar City Hospital Gynecology and Obstetrics Polyclinics.

Materials and Methods: The sample universe of this cross-sectional study was pregnant women attending Kartal Dr. Liitfi Kirdar
City Hospital Gynecology and Obstetrics Polyclinic between 01.08.2020-01.09.2020. The questionnaire developed by the researchers
was applied to the participants by face-to-face interview technique.

Results: All the participants (n=403) received at least one prenatal care service from a health institution. 73.4% (n=296) of the pregnant
women received prenatal care, which is required according to their weeks of gestation quantitatively. The highest rate of physical
examination in antenatal care follow-ups was fetal heart rate, while the lowest rate was the cardiac auscultation and edema examination
rates of the pregnant woman.

Conclusion: It was seen that all of the pregnant women received antenatal care at least once, but the number of prenatal care follow-
ups required in accordance with their gestational weeks was still not at the desired level. For this reason, there is a need for a study to
determine the factors that prevent compliance with the follow-ups and to carry out the ideal four follow-ups of all pregnant women.

Keywords: mother and child health; pregnancy; prenatal care services; primary care services
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GIRiS

Gebelik ana ve gocuk sagligini etkileyen bir siirectir. Ge-
belik ve lohusalik donemindeki komplikasyonlar hali ha-
zirda gelismekte olan iilkelerde baslica 6lim ve sakatlik
nedeni olmaya devam etmektedir.! Bu komplikasyonlarin
basinda gebelik ve doguma bagli kanama, hipertansif has-
taliklar, cerrahi komplikasyonlar, emboli ve toksemi gibi
&nlenebilir nedenler gelmektedir.2 Dogum &ncesi bakim
(DOB) gebelerin, gebelik siirecini, bebek bakimi, besleme
ve gelisimini, gebelikte karsilagilabilecek zorluklar tani-
masini, asilanmasi ve bebegin anne karninda gelisimini iz-
lemeyi ve bu sayede anne ve bebek dliimiinii engellemeyi

amaglar.?

En kaba tanimiyla DOB gebelik siiresince anne ve bebegin
bu konuda egitim almig saglik personeli tarafindan belirli
araliklarla izlenmesidir.* Dogum o6ncesi bakimin temel
amaci ana ve ¢ocuk sagliginin korunmasi ve gelistirilme-
sidir. DOB sayesinde gebelerin, gebelik boyunca ortaya ¢i1-
kan saglik sorunlari erken dénemde taninir ve tedavisi sag-

lanir.5

Dogum 6ncesi bakim alma davranisi tilkelerin gelismislik
diizeylerine farkliliklar gostermektedir. Uluslararast litera-
tiir incelendiginde bu hizmeti en az bir defa alma oraninin
geligmis ilkelerde %100-96 arasinda, az gelismis lilke-
lerde ise %46-92 arasinda degistigi bildirilmektedir.® Tiir-
kiye Niifus ve Saglik Arastirmasi (TNSA) (2018) sonugla-
rina gore ise tilkemizde gebeligi siiresince en az bir defa

DOB alan kadin oran1 %96°dir.!

Ulkemizde DOB hizmetlerinin standardizasyonu amaciyla
Saglik Bakanlig1 tarafindan “Dogum Oncesi Bakim Y6ne-
tim Rehberi (DOB-YR)” hazirlanmistir. Bu rehbere gore
DOB ilki 14. Gebelik haftasindan 6nce olmak sartiyla dort
izlemden olusmaktadir. Diger izlemler ise gebeligin 18-24.
haftalari, 28-32. haftalar1 ve 36-38. haftalar1 arasinda ya-
pilmalidir. Her bir izlemde uygulanacak prosediirler de-

tayl olarak rehberde agiklanmustir.”

Bu calismanin amaci Kartal Dr. Liitfi Kirdar Sehir Hasta-
nesi Kadin Hastaliklar1 ve Dogum polikliniklerine basvu-
ran gebelerin DOB hizmetlerini kullanma durumlarmin

degerlendirilmesidir.

ARACLAR ve YONTEM

Calismanin etik kurul onay1 Kartal Dr. Liitfi Kirdar Sehir
Hastanesi Klinik Arastirmalar Etik Kurulu’ndan alinmig-
tir. (2020/514/184/13 numarali, 26.08.2020 tarihli etik ku-

rul onayi).

Kesitsel desendeki ¢alismaya 1 Agustos 2020 — 1 Eyliil
2020 tarihleri arasinda Kartal Dr. Liitfi Kirdar Sehir Has-
tanesi Kadin Hastaliklar1 ve Dogum Kliniginde muayene
olan ve ¢aligma kriterlerini karsilayan gebeler dahil edil-
mistir. Kartal Dr. Liitfi Kirdar Sehir Hastanesi Kadin Has-
taliklart ve Dogum Kliniginin 2019 ve 2020 yillarina ait
muayene verileri g6z 6nilinde bulunduruldugunda bir yilda
ortalama 2279 muayene gerceklestigi saptanmistir. Calig-
maya alinacak asgari kisi sayist bilinen 6rneklemde %50
siklik, %95 giiven araligi ve %10 hata payu ile yapilan he-
saplamada 408 kisi bulunmustur. Bunlara %10 veri kayb1
eklenerek 422 katilimciya ulagilmasi hedeflenmistir. Ca-
lismamiz 403 katilimciyla tamamlanmustir. Goniillii onam
formu vermeyecek, deliryum, demans veya kisitli akli me-
lekesi olan gebeler ile 18 yas alt1 gebeler ¢alismaya dahil

edilmemistir.

Calisma verileri arastirmacilar tarafindan olusturulan form
ile yliz yiize goriisme teknigi ile toplanmigtir. Veri toplama
formu {i¢ kisimdan olusmaktadir. {1k kisimda katilimeila-
rin sosyodemografik 6zellikleri, ikinci kisimda obstetrik
ozellikleri ve son kisimda ise aldiklar1 dogum oncesi ba-
kim hizmetleri sorgulanmistir. Katilimeilarin aldiklari do-
gum 6ncesi bakim ile ilgili sorular Saglik Bakanligi DOB-
YR dikkate alinarak olusturulmustur. Nicel agidan yeterli-
lik DOB-YR’nde 6nerilen izlem sayist ve zamani dikkate
alinarak hesaplanmigtir. DOB izlemleri ile ilgili olarak ka-
tilimcilara 18 soru yoneltilmistir (boy, Kilo, tansiyon 6l-
ciimlerinin sorgulanmasi, kalp oskiiltasyon muayenesi, fe-
tal kalp atim muayenesi, vajinal muayene, 6dem muaye-
nesi, kan idrar tetkiki bakilmasi, gebelikte beslenme, gebe-
likteki yakinmalarin egitimi, gebelikte cinsel yasam, em-
zirme danigmaligi, gebelikte acil durumlarin bilgisi, do-

gum yapilacak yerin planlanmasi, aile planlamasi egitimi).
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Gebelerde dogum éncesi bakim hizmetleri alma durumlarimin degerlendirilmesi

Giirsoy Demir ve ark.

istatistiksel Analiz

Caligma verileri SPSS 21.0 paket programinda analiz edil-
mistir. Analizlerde tanimlayici Slgiitler (siklik, yiizde, or-
talama, ortanca, standart sapma ve minimum maksimum

degerler) kullanilmigtir.
BULGULAR

Calismaya kadin dogum polikliniklerinden hizmet alan
403 gebe dahil edilmistir. Katilimeilarin yas ortalamast
29.445.9 yildir. Katilimeilarin biiyiik bir kismu ¢aligma-
maktadir (%74.4; n=300). Calismaya katilan katilimcilarin
%13.4’liniin gebelikleri (n=54) 14 hafta ve altindadir. Ka-
tilimeilarin obstetrik 6zellikleri incelendiginde biiyiik ¢o-
gunlugunun ii¢ ve istii gebelik dykiisii meveuttur (%43.9;
n=177). Katilimcilarin ortanca gebelik sayis1 2.0 (min:1-
max:11), ortanca yasayan ¢ocuk sayist 1 (min:0- max:7)
idi. Caligmaya katilan gebelerin %17.9(n=72)’u riskli ge-
belik kategorisindedir. Caligmaya katilanlarin obstetrik ve

demografik 6zellikleri Tablo 1’de derlenmistir.

Katilimcilarin tamami en az bir defa DOB hizmeti almistir.
Gebelik haftalarina gore bakildiginda ilk 14 hafta i¢inde
olan tiim gebeler en az bir defa DOB almustir. 15-24 hafta-
lik gebeligi olanlar dikkate alindiginda gebelik haftasiyla
uyumlu olarak en az 2 defa DOB alanlarin oran1 %78.4’diir
(n=87). Gebelik haftasina gére nicel olarak yetersiz DOB
alanlarm orani ise %21.6’dir (n=24). Gebelerden 25-32
hafta arasinda olanlari %45.8’i (n=43) nicel olarak yeter-
siz DOB almusken, 33 hafta ve iistii gebelik haftas1 olan-
larda bu oran % 35.4’tiir (n=51). Gebelik haftalarina gére

yapilan izlem sayis1 Tablo 2’de derlenmistir.

Dogum Oncesi Bakim izlemleri sirasinda ulusal DOB-
YR’ne gore gebelerden alinan Oykiide sorgulanmasi ge-
rekli parametreler ve sorgulanma oranlar1 Tablo 3’te veril-
migtir. Tablo incelendiginde, en az sorgulanan parametre-
nin gebelerde aile planlamasi egitimi en sik sorgulanan pa-
rametrenin ise fetal kalp atimi kontrolii oldugu goriilmek-
tedir. Genel olarak bakildiginda muayene ve laboratuvar
parametrelerinde uygulanma oranlarinin yiiksek, egitim ve

danigmanlik hizmetlerinde diisiik oldugu goriilmektedir.

Tablo 1. Katilimeilarin Obstetrik ve Demografik Ozellikleri

Parametreler % n
<18 7.4 30
Yas 19-34 70.5 284
>35 221 89
Egitimsiz/Okur-Yazar 7.4 30
Egitim Diizevi Ilkokul-Ortaokul 43.9 177
SHMBUZEYL ise 256 103
Universite ve {istii 231 93
Calistyor 25.5 103
Caligma Durumu Calismiyor 74.5 300
Egitimsiz/Okur-Yazar 34 14
Es Egitim Dii- {lkokul-Ortaokul 38.7 156
zeyi Lise 34.2 138
Universite ve {istii 236 95
Esinin Calisma Calistyor 97.5 393
Durumu Calismiyor 25 10
Gelir diizevi Asgari licret ve alt1 54.3 219
e duzeyt Asgari licretten gok 45.7 184
o Cekirdek 91.1 367
Alile tipi Genis 89 36
Konut Miistakil ev 3.2 13
Apartman dairesi 96.8 390
Hane Halki Bii- <4 kisi 86.8 350
yiikliigii >5 kisi 131 53
<14 hafta 13.4 54
. 15-24 hafta 27.55 111
Gebelik Haftasi 25.32 hafta 233 04
33 ve tistit 35.7 144
1 31.8 128
Gravida 2 24.3 98
>3 439 177
0 37.2 150
1 30.5 123
Yasayan Cocuk 2 228 9
>3 9.4 38
0 79.4 320
- 1 141 57
Disik 2 37 15
>3 2.7 11
Kiiretai Yok 91.1 367
J Var 8.9 36
Tablo 2. Gebelik Haftalarina Gére Yapilan Izlem Sayisi
izlem <14 15-24 25-32 >33
S hafta  hafta hafta hafta  Toplam
YSU o5% () %* (n) %% (n) %% ()

0 0 0 0 0 0
1 100 21.6 6.4 14 86
(54) (24) (©) &)

76.6 394 5.6

2 0 130
(85) @7 ®)
0.9 50 28.5

3 0 89
Y (47) (41)
0.9 64.6

4+ 0 4.3(4 98
&) @ (e
100 100 100 100

Toplam 5y (111) (94) (14a) 408

* Satir ytizdesi
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Tablo 3: Oykii Alinirken Sorgulanmasi Gerekli Parametreler ve
Karsilanma Oranlari

Evet Hayr
Parametreler %, () %, (n)
Boyu dlgiildii mi? 60.3(243)  39.7 (160)
Kilo 6lgiildii mii? 77.2(311) 22.8(92)
Tansiyon bakild1 m1? 84.6 (341) 15.4 (62)
Kalp sesiniz dinlendi mi? 8.2 (33) 91.8(370)
Bebek kalp sesi dinlendi mi? 99.0 (399) 1.0 (4)
Vajinal muayene yapildi m? 34.5(139) 65.5(264)
Odem muayenesi yapildi mi? 6.9 (28) 93.1 (375)
Demir destegi sorgulandi mi? 86.1 (347) 13.9 (56)
Bagisiklama sorgulandi m1? 73.9 (298) 26.1(105)
Kan tetkik yapildi mi1? 95.0 (383) 5.0(20)
Idrar tetkik yapildi mi1? 99.3 (400) 0.7 (3)
Beslenme bilgisi verildi mi? 30.3(122) 69.7(281)
Cinsel yasam bilgisi verildi mi? 20.6(83) 79.4(320)
Emzirme bilgisi verildi mi? 4.7(19) 95.3 (384)
Gebelikte olugabilecek
yakinmalar 33.3(134) 66.7(269)

ile ilgili bilgi verildi mi?
Gebelikteki tehlikeli durumlar
bilgisi verildi mi?

Dogum yapilacak yer
planland1 m1?

Aile planlamast ile ilgili

bilgi verildi mi?

33.5(135)  66.5(268)
35.7(144)  64.3(259)

1.0(4) 99.0(399)

TARTISMA

Bu ¢alismada Kartal Dr. Liitfi Kirdar Sehir Hastanesi Ka-
din Hastaliklar1 ve Dogum Poliklinigi’ne muayene olmak
icin basvuran gebelerin DOB hizmetlerini alma durumla-
rinin ve bunlari etkileyen faktorlerin belirlenmesi amag-
lanmigtir. Toplamda 403 gebeye ulagilmistir. Katilimeila-
rin tamami (n=403) gebelikleri siiresince en az bir defa
DOB hizmeti almistir. Gebelerin %73.4 (n=296)’ii nicel
olarak gebelik haftalarina gére almasi gerekli olan dogum
oncesi bakim hizmetini almigti. Dogum 6ncesi bakim iz-
lemlerinde en yiiksek oranda bakilan fizik muayene fetal
kalp atimu iken, en diigiik oranda bakilan parametre gebe-

nin kalp oskiiltasyonu ve 6dem muayenesi olmustur.

[lk bakimin miimkiin oldugunca erken gebelik haftalarinda
yapilmasi, DOB Kkalitesini etkileyen énemli bir bilesendir.®
Dogum dncesi bakim igin ilk ziyaretin, bir saglik personeli
(doktor, ebe/hemsire) tarafindan gebeligin ilk 3 aylik do-
neminde yapilmasi dnerilmektedir.”® Saglk Bakanlig1 ha-
zirladigi DOB Yénetim Rehberi’nde, gebelerin 14. hafta-
dan once tespit edilerek takip edilmesini tavsiye etmekte-
dir. Aragtirmamiza katilan kadinlarin tamamina yakininin
(%97) gebelikleri ilk trimesterda tespit edilmistir. Ulusal
bir ¢aligmada gebelerin ilk 14 hafta iginde %81.1’inin aile
hekiminden, %94.3’tiniin kadin dogum uzmanindan bu
hizmeti aldig1 bildirilirken, bir bagka ulusal ¢aligmada ilk
¢ ayda gebeligi tespit edilen gebe oran1 %88.5 olarak bil-

dirilmektedir.#° Bu oranlar bizim belirledigimiz rakamla-
rin ¢ok altindadir. Bu farkliligin temel nedeni gerek ¢a-
lisma bolgelerin farkliligi ve gerekse ¢aligma yillarinin
farkliligidir. Dogum 6ncesi bakim hizmetlerinde temel g6-
revi goren aile sagligi merkezlerinin kapsayiciliginin za-

man iginde artmis olmasi bunun nedeni olabilir.

Calismamizda kadinlarin tamami en az bir defa DOB hiz-
meti almislardi. 2018 yilinda yapilan Tiirkiye Niifus ve
Saglik Arastirmasi verilerine gore son bes yil iginde do-
gum yapan kadinlarin %96’s1 en az bir defa uzman bir sag-
lik personelinden (%94 hekim) dogum 6ncesi bakim hiz-
meti almisti. Yine ayn1 ¢alismaya gore dogum oncesi ba-
kim hizmeti alanlarm %90°1 bu hizmeti gebeliginin ilk ii¢
ayinda almistir.! Catak ve arkadaslarmin arastirmasinda 33
hafta ve tizeri gebeler ile dogum yapmus annelerin aile he-
kimlerinden DOB alma oran1  %96.3, kadin dogum uz-
manlarindan DOB alma oran1 ise %100 olarak belirlenmis-

tir.4

Calismamizda gebelik haftasina gore nicel olarak yeterli
dogum oOncesi bakim alanlarin orani1 %73.4’tiir (n=296).
Catak ve arkadaslarinin ¢alismasinda dort izlemi tam olan
gebeleri n oran1 %66,7 olarak bildirilmektedir. Ayni ¢alis-
maya gore ii¢ gebeden birisinin nicel agidan yetersiz izlen-
digi goriilmiistiir. ik izlem zaman1 dikkate alindiginda ka-
dmlarin %15.6’sinin da ilk izlem zamanimm 15 hafta ve
iizeri oldugu bulunmustur.’® Aydinda yapilan bir ¢alis-
mada gebelerin %40’ mim gebelik tespitlerinin ge¢ yapil-
digi1 (15. hafta ve tstii), ilk iki trimestrda olan gebelerin ise
%90’1mn1n saglik personeli tarafindan izlendigi goriilmiis-
tiir.? Omag ve arkadaslar1 gebelerin dort ve iizeri DOB iz-
lemi alma oranlarmi %9.6 olarak saptanmgtir.! Bir diger
calismada ise gebelerin aldiklar toplam DOB sayis1 orta-
lamas1 12.41+4.33 iken ilk izlemi 14. gebelik haftasina ka-
dar yapilan gebelerin orani ise %97.8 dir.*2 Calisma yil-
lar1 dikkate alindiginda en az bir DOB hizmeti alan gebe
oraninda belirgin artig oldugu ve gebelerin hepsine ulasil-
dig, gebelik haftasi ile uyumlu olarak yapilmasi gereken
izlem oranlarinda da belirgin diizelmeler oldugu sdylene-
bilir. Ancak 6zellikle son trimester iginde nicel olarak ye-
terli DOB alanlarin oran1 azalmaktadir. Bunun temel ne-
deni aile hekimligi uygulamasinin zaman iginde yerles-
mesi olabilecegi gibi saglik personeline erisimdeki kolay-

lasmanin da etkisi olabilir.
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Gebelikte kilo yonetimi onemli bir konudur bu agidan
DOB-YR’ de her izlemde gebenin boy ve kilosunun &lgiil-
mesi Onerilmektedir.” Calismamizda gebelerin %77.2’si-
nin kilosunun 6l¢iildiigii belirlenmistir. Yapilan ¢alisma-
larda kilo 6l¢iim orant %56.7-93.0 arasinda degismekte-
dir.451114 By farklihigin temel nedeni galigmalarin yapil-

dig1 6rneklemlerin farklilig: olabilir.

Preeklampsi/eklampsi tiim diinyada anne 6liimlerinin 6nde
gelen ii¢ nedeninden biridir. Preeklampsinin kontrolii igin
her izlemde tansiyonun dl¢iilmesi, idrarda proteiniiri taran-
mast ve pretibial ddem muayenesinin yapilmasi gerekmek-
tedir.” Calismamiza katilan gebelerin %84.6’sina tansiyon
bakilmis ve %15.4’iine tansiyon bakilmamustir. Bu oran
Catak ve arkadaslarinin ¢alismasinda%97.3, Piringci ve ar-
kadaslarinin ¢alismalarinda %98, Joshi ve arkadaslarmin
calismasinda %86.2 olarak bulunmustur.*>® Calisma so-
nucumuz literatiirdeki bazi ¢aligsmalarla uyumlu olup bazi
¢alismalardan diisiik ¢ikmistir. Bunun temel nedeni ¢alis-

malarin ylritiildiigi 6rneklemlerin farkliligidir.

Calismamizda gebelerin kalp sesi dinlenme oran1 gebelik
izlem sirasina bakilmaksizin %8.2 olup en az yapilan fizik
muayenelerden biri olarak degerlendirilmistir. Catak ve ar-
kadaslarmin Istanbul 6rneginde kalp oskiiltasyonu sikligt
(ayn1 izlem haftalarinda sirasiyla %23.3, %20.1, %29.2 ve
%27.3) olarak bulunmustur.'* Canakkale’de yapilan bir ¢a-
lismada ise DOB alan kadinlarda gogiis ve kalp oskiiltas-

yon orant %24.7°dir.1

Caligmamizda fetal kalp sesi dinlenme orani %98.8 olup
diger caligmalarla benzerdir. Fetal kalp sesinin dinlenmesi
ulusal rehber geregince 14. haftadan sonraki tiim gebe iz-
lemlerinde yer almaktadir. Fetal kalp sesleri 10-12. hafta-
dan itibaren duyulabilir ve fetiisiin canlilig1 hakkinda bilgi
verir.® Saglik Bakanlig1 her izlemde fetiis kalp seslerinin
dinlenmesini dnermektedir.” Piringci ve arkadaslarinin
yaptiklari ¢alisgmada gebelerin %98.7'sinin ¢ocuk kalp se-
sinin dinlendigi bildirilmistir.5 Yapilan bir ¢alismada DOB
izlemleri sirasinda gebelerin %80'inin fetal kalp seslerinin
kontrol edildigi bildirilmektedir.'” Calismamizda elde edi-

len sonuglar literatiirdeki sonuglarla benzer ¢tkmustir.

Gebelerde tetanos asilamasi neonatal tetanos mortalitesini

onlemek i¢in en dnemli yontemdir. Arastirmamizdaki ka-

dinlarin %73.9’una son gebeliginde tetanos asis1 yapilmis-
tir. Ulusal literatiir izlendiginde gebelerde tetanos asisi
yaptirma oranmnin %66.7-90.4 arasinda degistigi goriil-
mektedir.t1141° Yapilan bir calismada son gebeliginde te-
tanos asist yaptiran kadmlarm orani %81 olarak bildiril-
mektedir.8 On iilkenin verilerinin sunuldugu bir ¢alismada
ise neonatal tetanosun elimine edildigi iki orta gelir diize-
yine sahip iilkede gebelerde tetanos asilama oraninin dii-
siik oldugu bildirilmektedir.?® Bu farkliliklarin temel sebe-
binin gerek arasgtirma metodolojileri ve gerekse 6rneklem-
lerde farkliliklar olmast muhtemeldir. Bunun yani sira bol-
gede neonatal tetanos vakalarinin elimine edilmis olmasi
saglik personellerinin tetanos asilamasini éncelemesini en-

gelliyor olabilir.

DOB Yénetim Rehberine gore 28. haftadan sonra emzirme
ve anne siitii danismanlig1 verilmeye baslanmalidir. Calis-
mamizda gebeligi 28 hafta ve tlizerinde olanlarin %4.7si-
neemzirme egitimi verilmis olup bu oran oldukga diisiik-
tiir. Gaziosmanpasa aragtirmasina katilan 36 ve tizeri ge-
belik haftasina sahip gebelerin %40°na emzirme danig-
manhigr verilmistir.!® Catak ve arkadaslar1 33 hafta ve
lizeri gebelerde emzirme danigsmanligi verilme oranini
Bursa 6rneginde %40.6, Karabiik drneginde %80.7, Istan-
bul 6rneginde %14.5 olarak tespit etmistir.*10-14

Ana saglig1 programlarinin birgogu komplikasyon riski ta-
styan gebelerin tespit edilmesine odaklanmstir. Ancak bu
tip programlar ana sagligina birgok olumlu katkilar: olma-
sina karsin, anne dliimlerini engelleme konusunda yeterli
diististi saglayamamistir. Bir gebenin yeterli diizeyde do-
gum Oncesi bakim alsa dahi, komplikasyon gelisip gelis-
meyecegi ya da acil bakim hizmetine ihtiyaci olup olma-
yacagmin onceden belirlenmesi miimkiin degildir. Calis-
mamizda gebelere acil durumlar hakkinda bilgi verilme
oran1 %33.5 olup diisiik sayidadir. Ozellikle 36. haftadan
sonra dogumun nerede ve kim tarafindan yaptirilacagimin
kararlastirilmasi ve plan yapilmasi, ani gelisecek dogum
eylemine bir saglik kurulusunda devam edilmesi ve dogu-
mun saglik kurulusunda yaptirilmasi anne ve ¢ocuk sagligi
acisindan 6nem tagimaktadir. Bizim caligmamizda ise do-
gum yapilacak yerin planlanma orani1 %35.7 olup oldukga
diisiik orandadir. 33 hafta ve {izeri gebelerde dogum yapi-
lacak yerin planlanma oran1 Bursa’da (%67.4), Karabiik’te

(%59.6), Istanbul’da (%49.7) ve Canakkale’de (%42,9)
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olarak raporlanmgtir.*®41% Calismanuzin sonucu literatiir

sonuglarina benzer ¢ikmigtir.

Arastirmamizda gebelerin aile planlamasi danigmanligt
alma orani % 1 bulunmus olup en az bilgi verilen paramet-
redir. Catak ve arkadaslarinmn Istanbul genelinde yaptik-
lar1 ¢aligmada 33 haftay1 doldurmus gebelerde aile planla-
masi hakkinda danigmanlik alan gebelerin oran1 %11 bu-

lunmustur.
Sonug¢

Sonug olarak nicel agidan gebelerin en az bir kez DOB hiz-
metlerinden yararlanmasi saglanmigtir. Ancak nitelik agi-
sindan bu kapsamda verilen hizmetlerin heniiz DOB-
YR’nin 6nerdigi kriterleri tam olarak karsiladig1 soylene-
mez. Nicel olarak ideal olan izlem sayisina ( 4 ve iistii)
ulasilmast ve izlemlerinin niteliginin arttirilmas i¢in daha
fazla sosyal, tibbi ve akademik caligmaya ihtiyac¢ vardir.
Bu baglamda dogum 6ncesi bakim hizmeti veren saglik
personelinin dogum 6ncesi bakima yénelik bilgi diizeyini,
tutum ve davranig diizeylerinin belirlenmesi ve hizmet igi
egitimler verilerek bilgi diizeyleri arttirtlmasi hedeflenme-
lidir. Benzer sekilde gebe olan kadinlara dogum 6ncesinde
dogum sonu dénem ve bu donemde yapilmasi gereken ba-
kim hizmetleri ile ilgili egitimler diizenlenerek farkinda-
liklart arttirilmali, antenatal egitim vermeyi amaglayan

gebe okulu benzeri uygulamalar tegvik edilmelidir.
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Efficacy of Tenodermodesis Method in Chronic Mallet Finger Surgery

Kronik Ceki¢c Parmak Cerrahisinde Tenodermodez Yonteminin Etkinligi

Emre YURDAKUL! " Mehmet YETIS?

oz

Amag: Mallet finger, distal interfalangeal (DIP) eklemin distalindeki ekstansor tendonun terminal insersiyonunun kismen veya tama-
men yirtilmasi nedeniyle yaygin olarak ortaya ¢ikan bir yaralanmadir. Genellikle DIP ekleminin zorlanmig fleksiyonundan kaynak-
lanir. Bu ¢alismanin amaci Tenodermodez cerrahisinin kronik ¢eki¢ parmak yaralanmasindaki etkinligini belirlemektir.

Araglar ve Yontem: Toplam 15 hastanin verileri geriye doniik olarak incelendi. Konservatif tedavisi basarisiz olan ve tenodermodez
yontemi ile ¢ekic parmak cerrahisi uygulanan tiim hastalar dahil edildi. Biz yontemi modifiye ederek tendon ve kapsiil siitiirasyonu
yapildiktan sonra ayrica cilt ve tendonu beraber kateden siitiirasyon seklinde uyguladik.

Bulgular: Hastalar 24 aya kadar takip edildi. Tiim hastalarda DIP eklem hareketinde iyilesme vardi. Dokuz hasta DIP ekleminin tam
ekstansiyonuna ulasti. Crawford'un kriterlerine gore tiim hastalarda ‘agri yok’ ve islem sonrasi ‘mitkemmel’ veya ‘iyi’ skoru elde
edildi. Postop komplikasyon bildirilmedi.

Sonug: Tenodermodez yontemi, kronik tendindz ¢eki¢ parmak deformitesi igin yiiksek basari sonug oranina sahip kiiratif bir cerrahi
tekniktir.

Anahtar Kelimer: cerrahi; kronik yaralanma; mallet finger; tenodermodez
ABSTRACT

Purpose: Hammertoe is an injury that usually results from partial or complete rupture of the terminal insertion of the extensor tendon
distal to the distal interphalangeal (DIP) joint. It is usually caused by forced bending of the DIP joint. The aim of this study is to
determine the effectiveness of tenodermodesis surgery in chronic mallet finger injury.

Materials and Methods: A total of 15 patients’ data was investigated retrospectively. All the patients whose conservative treatment
failed and underwent a mallet finger surgery with the tenodermodesis method were included. The technic was slightly modified:
Sutures were applied, so they traverse the skin and tendon together after suturing the tendon and capsule.

Results: The patients were followed up for up to 24 months. All patients had improvements in DIP joint motion. Nine patients reached
a full extension of the DIP joint. According to Crawford's criteria, all the patients had no pain and had excellent and good scores after
the procedure. No postop complication was reported.

Conclusion: Tenodermodesis method is a curative surgery technic with a high success outcome rate for chronic tendinous mallet
finger deformity.

Keywords: chronic injury; mallet finger; surgery; tenodermodesis
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INTRODUCTION

Mallet finger deformity is the most common closed tendon
injury of the finger. It commonly occurs in the workplace
or as a sports injury. It is most common in young and mid-
dle-aged men.! The purpose of mallet finger treatment is
to maximize the distal interphalangeal (DIP) joint function
and minimize discomfort. Most mallet fingers are amena-
ble to treatment with immobilization (i.e., splinting), espe-
cially in the earlier stage. However, when the injury re-
mains untreated, some complex injuries warrant surgical
referral. Although primary and conservative treatment is
promising, secondary treatment approaches are less suc-
cessful in neglected and chronic cases. Complications of
mallet finger may result from lack of timely recognition
and treatment, leading to chronic stiffness and deformity
of the DIP joint.2 Complications may also occur as a result
of splinting or surgery. Nearly all patients will have a small
degree of extensor lag that does not interfere with daily
activities. Surgical complications are more complex and
more likely to persist. They include infection, nail plate
deformity, joint incongruity, osteonecrosis, loss of reduc-
tion, hardware failure, and DIP joint deformity. Some
complications require further corrective surgery. Although
many different techniques have been described, there is

still no unique, widely accepted, and preferred technique.®

The present study aimed to show that the tenodermodesis
method is highly successful in mallet finger cases that did
not benefit from conservative treatments and underwent

surgery as a secondary treatment option.

MATERIALS and METHODS

This study was approved by Kirsehir Ahi Evran University
Clinical Research Ethics Committee with the date 18-05-
2021 and number 2021-09/105. An informed consent form
was obtained from each patient. In this study, national and

international ethical rules are observed.

Study Patients

We enrolled 15 patients with DIP injuries. The mallet fin-
ger cases that were unresponsive to the conservative splint-

ing treatment, and the patients who were followed-up up

to at least 12 months after the surgery, were included. In
addition, we obtained the data retrospectively.

Statistical Analysis

No comparative analysis of the variables was performed.
The data was given in the descriptive table. There was no
need for any analytic program.

Surgical Technique and the Rehabilitation Procedures

We performed the procedure under block anesthesia. First,
we applied a transverse incision to make the scar lay on the
DIPJ (Pic 1).

Picture 1. The transverse incision on DIP joint

We aimed to benefit from the deformity-correcting effect
of transverse skin excision applied in proximal swan neck
deformity. Next, we tested the joint range of motion and
then made a straight incision towards the joint by resecting
the tendinous scar tissue. We checked for a full passive ex-
tension so that the two edges touch each other. To avoid
resection of too much tissue, removing a smaller ellipse
initially and, if necessary, widening it is recommended so
that there is complete contact between the two wound

edges, but normal flexion is still possible.

Three to four robust and absorbable monofilament sutures
are placed 2 mm from the edge on one side and the skin,
tendon, and joint capsule on the other. We modified the
method and applied it as suturing that traverses the skin
and tendon together after suturing the tendon and capsule.
After all the sutures were passed, the joint position (hyper-
extension) was given, and knotting was performed. Due to
the skin problems and patient compliance problems caused
by long-term splinting, Kirschner -wire positioning was

applied to all patients (Pic. 2a-b.).
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Picture 2 a-b. Perioperative view, showing the range of DIP joint
motion. 2 ¢ Postoperative view, showing active full extension of
DIP joint

No permanent splint was used. Skin sutures were removed
in 4 weeks. The Kirschner wires were removed at week 8.
Movement and rehabilitation towards the proximal inter-
phalangeal joint were followed under the control of the
hand therapist. After the Kirschner wire was removed, a
controlled passive movement was started, and gradual
loading was performed under the control of the hand ther-
apist. Satisfactory results were achieved in all patients af-

ter 12 weeks by using a night splint for four weeks after

removing the Kirschner wire. All the patients were as-
sessed on pain, cold intolerance, limitations in daily life,
nail deformity, and the need to re-operate. All the patients
underwent controlled rehabilitation for the proximal and
distal joints after the 8th week.

During routine outpatient controls, the ROM of the DI
joint of the affected finger was recorded using a finger go-
niometer. Clinical scoring was done using Crawford crite-
ria. Patients were questioned for pain on a 10 cm long vis-
ual analog scale and grouped as no pain, mild pain, mod-
erate pain, severe pain, and very severe pain. In addition,
all the patients were assessed on pain, cold intolerance,
limitations in daily life, nail deformity, and the need to re-
operate.

RESULTS

A total of fifteen patients were evaluated; male patients
were in the minority, %26.6 (n=4) and %73.3 (n=11), re-
spectively. The average follow-up was 16 months (range,
10 to 24 months). The average age of the patients was 40
years (range 25 to 66 years). Pathology was dominant in
the right hand (66.6%, n=10), and the ring of the finger
was most affected (60%, n=9). The distribution of injured
fingers was as follows: 7 affected third fingers, 3 affected
fourth fingers, 3 affected fifth fingers, and 2 affected sec-
ond fingers.

All the patients reported no pain at the follow-up (100%,
n=15)

According to Crawford criteria, the patients (53.3%, n=8)
were rated excellent, and the rest were rated as good
(46.6%, n=7). No patients were grated modest or poor

postoperatively.

No peri or-post operative complications such as infection,
nail deformity, or bone deformity were encountered. Table

1. presents the features of the study patients in detail.
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Table 1. The features of study patients and the surgery outcomes.

8 Affected Age at Follow-up, Injury DIPJ DIPJ . Nail
PRHEE 2 digit surgery, Y month mechanism extension flexion Al deformity
1 M R, ring 36 24 slash full full None None
2 F R,ring 45 22 slash 10°lag full None None
3 M R,ring 37 24 axial load 5°lag full None None
4 F R,index 45 18 slash full full None None
5 F R,ring 55 14 axial load full full None None
6 F R,index 66 12 axial load full full None None
7 F L,ring 25 10 axial load 5° lag full None None
8 F L,index 33 18 slash full full None None
9 M R,ring 46 12 slash full full None None
10 F R,index 55 16 axial load 5° lag full None None
11 M R,ring 42 14 axial load full full None None
12 F L,index 28 12 slash 5°lag full None None
13 F L,ring 32 11 axial load full full None None
14 F L,index 31 17 axial load 5°lag full None None
15 F R,ring 33 15 slash full full None None

M- male, F- female, DIPJ- distal interphalangeal joint.

DISCUSSION

Usually, splinting is the first choice to treat chronic tendi-
nous mallet finger, as adults are more compliant with ex-
tremity immobilization. However, the consensus among
experts is that uncomplicated mallet finger injuries are best
treated with splinting.> When the mallet finger injury
evolves into a chronic injury, or when the injury is compli-
cated, surgical treatment options are considered. Systemic
reviews show that both surgical and splint techniques have
a high success rate.*5 Our study, too, reports a good out-
come of surgery for mallet finger deformity. Therefore, it
appears that these treatments are equivalent and should be
individualized to the patient.

The tenodermodesis technique has some shortcomings.
Due to them, tenodermosis is less suggested for pediatric-
age mallet finger deformity. Because of the redundant dor-
sal tendon and skin excision, the dorsal soft tissue of DIPJ
could be tight compared with the palmar tissue after the
operation. Therefore, the flexion function of DIPJ could be
restricted, and it can even affect the development of the
young finger. Nevertheless, their literature reports success-
ful outcomes in the pediatric population, t00.267 Again,
valid for both pediatric group and adults, the postoperative
adhesions of tendon and skin may get more severe because
the scars of the tendon and skin are at the same plane in the
tenodermodesis operation, which can impair the move-
ment of DIPJ. We modified the method and applied it as a
suturing that traverses the skin and tendon together after

suturing the tendon and capsule. So, we aimed to loosen

the probable stiffness of healing skin. Our surgery out-
comes are satisfactory and compatible with some previous

report.810

A relatively small patient population may present a limita-
tion for our study. However, we could emphasize that most
reports in the literature consist of a similar number of
cases. Thus, our study may contribute to the literature re-
view and future meta-analyses. Again, the clinical conclu-
sions of our study may be criticizable, but all our patients
were scored as excellent and good after the surgery accord-

ing to Crawford's criteria.

In conclusion, this study presents the tenodermodesis
method as a highly effective and curative surgery technic
for chronic tendinous mallet finger deformity. Neverthe-
less, increasing the value of the study would be even more
effective in proving the effectiveness of the tendon tech-

nique if the present study were conducted with a control

group.
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Homocysteine Levels in Patients with Hemorrhagic Stroke

Hemorajik Inmeli Hastalarda Homosistein Diizeyleri

Aysu YETIS* "~ Asuman CELIKBILEK' - Aysel KAYA TEKESIN? = Orhan YAGIZ?

Oz
Amag: Biriken veriler, artan homosistein iskemik inme igin bir risk faktorii oldugunu gostermistir. Ancak, yiikselmis homosistein
seviyesinin, inme hastalariin yaklasik beste birini olusturan hemorajik inme i¢in de bir risk faktorii olup olmadigi belirsizdir. Amaci-
miz, olas1 bir baglantiy arastirmak i¢in hemorajik inmeli hastalarda plazma homosistein diizeylerini 6lgmekti.

Aragclar ve Yontem: Calismaya otuz iskemik inmeli hasta, otuz hemorajik inmeli hasta ve otuz saglikli goniillii aldik. Biitiin hastalar,
konvansiyonel risk faktorleri ve homosistein, vitamin B12 ve folik asit diizeyleri agisindan incelendi.

Bulgular: Hipertansiyon, hem iskemik inme hem de hemorajik inme hastalarinda saglikli katilimeilara gére daha ytiksekti (p=0.029).
Homosistein diizeyleri, hem iskemik inme hem de hemorajik inme gruplarinda kontrol grubuyla karsilastirildiginda istatistiki olarak
yiiksek bulundu (p=0.001) ve aralarinda istatistiki olarak anlamli bir farklilik yoktu (p>0.05). B12 vitamini diizeyleri hem iskemik
inme hem de hemorajik inme hastalarinda kontrollere gére anlamli olarak daha disiiktii (p=0.001) ve aralarinda istatistiksel olarak
fark yoktu (p>0.05). Folik asit seviyeleri agisindan gruplar arasinda istatistiki olarak anlamli bir farklilik bulunmadi (p>0.05). Homo-
sistein, vitamin B12 ve folik asit diizeyleri arasinda korelasyon bulunmad: (p>0.05).

Sonug: Calismamiz, hemorajik inme hastalarinda homosistein diizeylerinin yiiksek oldugunu gostermistir. Hemorajik inmede homo-
sisteinin roliinii netlestirmek i¢in daha biiyiik kohortlara ihtiya¢ vardir.

Anahtar Kelimeler: B12 vitamini; folik asit; hemorajik inme; homosistein
ABSTRACT

Purpose: Accumulating data demonstrated that raised homocysteine is a risk factor for ischemic stroke. However, it remains unclear
whether high homocysteine level is also a risk factor for hemorrhagic stroke, which accounts for about one-fifth of stroke patients. Our
aim was to measure the plasma homocysteine levels in patients with hemorrhagic stroke to explore a possible link.

Materials and Methods: We included thirty patients with ischemic stroke, thirty patients with hemorrhagic stroke, and thirty healthy
volunteers. All participants were examined for traditional risk factors and levels of folic acid, homocysteine, and vitamin B12.
Results: Hypertension was higher in both ischemic stroke and hemorrhagic stroke patients than in healthy participants (p=0.029).
Homocysteine levels were significantly higher in both ischemic stroke and hemorrhagic stroke groups than in the control group
(p=0.001), with no statistically difference between each other (p>0.05). Vitamin B12 levels were significantly lower in both ischemic
stroke and hemorrhagic stroke patients than in the controls (p=0.001), with no statistically difference between each other (p>0.05).
Folic acid levels did not significantly differ between the groups (p>0.05). We did not find correlation between homocysteine, vitamin
B12 and folic acid levels (p>0.05).

Conclusion: Our study indicated that the homocysteine levels were high in patients with hemorrhagic stroke. Larger cohorts are needed
to clarify the role of homocysteine in hemorrhagic stroke.

Keywords: folic acid; hemorrhagic stroke; homocysteine; vitamin B12
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INTRODUCTION

Homocysteine (Hcy) is obtained from metabolic demethy-
lation of dietary methionine.! High Hcy levels may be oc-
cured by many factors, such as inadequate intake, absorp-
tion, or several drugs deficiency of vitamin B12, folate,
and/or vitamin B6,2 Fasting Hcy levels widespreadly range
from 5 to 15 pmol/L and high values above 15 pmol/L is

referred as hyper homocysteinemia (HHcy).2

Several epidemiologic investigates have indicated that
HHecy is a qualifable risk factor for ischemic stroke (IS),
and Hcy-lowering therapy widely used in patients with
1S.24 HHcy causes atherogenesisthrough endothelial da-
mage and vascular smooth muscle proliferation.>”
However, data are limited regarding the relationship
between Hcy and hemorrhagic stroke (HS).” HS accounts
for about 20% of stroke patients.® It is more severe and
disabling than 1S.%1° Previous study by Hiroyasu et al. did
not show an association between Hcy level and risk of
HS.1t Some reports revealed that patients with HS had
commonly high Hcy levels when compared to healthy vo-
lunteers.’213 However, it is unclear whether high plasma
Hcy level is a risk factor for HS. Our aim was to evaluate
the plasma Hcy levels in patients with HS to explore a pos-
sible link.

MATERIALS and METHODS

Study Design and Participants

A total of 90 consecutive in-patients, including thirty 1S,
thirty HS, and thirty healthy subjects were registered in
this prospective cross-sectional study. All patients aged
between 50 and 80 years old. This study was carried out at
Istanbul Training and Research Hospital between June and
October 2009. Istanbul Training and Research Hospital Et-
hics Committee Presidency approved the study (approval
date-number: 04/06/2009-74).

IS was refered as a focal neurological insufficient of im-
mediate onset lasting longer than 24 hr with diffusion-we-
ighted magnetic resonance imaging showing hyperinten-
sity while no signal change on the apparent diffusion co-
efficient mapping.!* HS was defined as hyperdensities
scanned by cerebral computerized tomography.t®> The

controls were selected among patients admitted with radi-
culopathy-related symptoms at our neurology outpatients

clinic.

The participants with malignant diseases; chronic renal,
hepatic, or cardiovascular disease; and those who were ta-
king drugs such as methotrexate, antilipidaemics which
may affect Hcy metabolism were excluded.

Data Collection

Demographic data (age and gender) and systemic comor-
bidities, smoking/alcohol use and bleeding localization for
each subject were recorded. Fasting serum samples were
taken in the morning. Laboratory analyses were performed
using standard methods. Hcy was measured with a fluores-
cent polarization immunoassay technique on an Abbott
AXSYM analyzer. All tests were calibrated using commer-
cial standards set by the manufacturers. Serum Hcy above
15 umol/L was considered as HHcy. Vitamin B12 (refe-
rence range: 197-866 pg/mL) and folate (reference range:
2-9.1 ng/mL) levels were measured with a chemilumines-
cent microparticle intrinsic factor assay and a chemilumi-
nescent microparticle folate-binding protein assay, respec-
tively (Abbott Laboratories)

Statistical Analysis

SPSS 11.5 for Windows was used for analysis.’® Values
are expressed as n(%) or median(25th-75th percentiles).
Oneway ANOVA was used for the comparison of the pa-
rameters between groups. Baseline differences between
patients and controls were analysed by using the chi-squa-
red test for categorical data. The correlation between para-
meters was determined by Pearson correlation test. Mul-
tiple comparisons were carried out using Tamhane's and
Tukey tests. Results were considered to be significant at
p<0.05.

RESULTS

Baseline characteristics of patients were shown in Table 1.
The groups were similar in terms of age (p=0.428) and
gender (p=0.094). The groups were also similar regarding
smoking and alcohol use (p=0.287). Diabetes mellitus did
not significantly differ between the groups (p=0.053) whe-
reas hypertension was higher in both IS and HS groups
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than in healthy group (p=0.029). Bleeding localization in
HS patients was 11(36.6%) for lobar, 9(30%) for basal

ganglions, 6(20%) for thalamus, 2(0.66%) for cerebellum
and 2(0.66%) for brainstem.

Table 1. Demographic data of ischemic and hemorrhagic stroke and controls

Ischemic stroke

Hemorrhagic stroke Control

Variables (n=30) (n=30) (n=30) p
Age (years) 66.53(51-80) 66.80(51-80) 61.23(50-79) 0.428
Gender (male) 17(56.7) 18(60) 16(53.3) 0.094
Hypertension (present) 14(46.6) 23(76.6) 4(13.3) 0.029
Diabetes mellitus (present) 3(10) 1(0.33) 0(0) 0.053
Smoking 9(30) 7(2.33) 6(20) 0.287
Alcohol 5(16.6) 4(13.3) 3(10) 0.287
Bleeding localization

Lobar 11(36.6)

Basal ganglia 9(30)

Thalamus 6(20)

Cerebellum 2(0.66)

Brainstem 2(0.66)

Values are expressed as n(%) or median(25th-75th percentiles).

Laboratory data of participants were shown in Table 2.
Hcy levels were significantly higher in bothof stroke gro-
ups than in the controls (p=0.001). However, Hcy levels
did not significantly differ between IS and HS groups
(p=0.356). Low vitamin B12 levels were significantly
more common in stroke groups when compared to the
controls (p=0.001), with lack of statistically difference
between each other (p=0.217). Folic acid levels seemed to

be higher in stroke groups than in the controls without sta-
tistical significance (p=0.077). As well, folate levels were
did not significantly differ between IS and HS groups
(p=0.580). No correlation was found between Hcy, vita-
min B12 and folic acid levels (p=0.336). With respect to
lipid levels, no significant difference was obtained
between the groups (p=0.292).

Table 2. Laboratory data of ischemic and hemorrhagic stroke and controls

Variables Ische(r::i(é g;roke Hemor(r::g(i); stroke ((:r?gég;l P

Homocysteine (umol/L) 9.107(7.1-10.9) 9.123(7.3-11.8) 7.727(5.1-9.4) 0.001
B12 vitamin (pg/mL) 398.11(72.3-2000) 405.30(150.1-2000) 568.10(158.3-2000) 0.001
Folic acid (ng/mL) 8.63(3.11-20) 8.32(3.87-20) 6.81(1.96-15.89) 0.077
TC (mg/dL) 200.67(119-361) 222.50(136-299) 198.57(112-383) 0.292
TG (mg/dL) 161.10(61-611) 117.57(65-196) 117.60(46-303) 0.787
HDL-C (mg/dL) 38.53(24-54) 43.17(23-79) 44.27(24-66) 0.059
LDL-C (mg/dL) 128.37(51-193) 141.80(82-204) 131.13(64-294) 0.287

Values are expressed as median(25"-75" percentiles). TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density
lipoprotein cholesterol.

DISCUSSION

Considering our study results; hypertension was higher in
both stroke patients compared to the control group, Hcy
levels were significantly higher in stroke groups compared
to controls, vitamin B12 levels were significantly lower in
both stroke groups than in the controls, folate levels did
not differ significantly between the groups and there was
no relationship between Hcy, vitamin B12 and folate le-

vels.

Hcy is involved in the metabolism of methionine.>® This
process mainly requires the contributions of vitamin B12,
folic acid and vitamin B6.5 Accumulating data demonstra-
ted that HHcy is a risk factor for vascular diseases.'”18 This
risk increases notably when the Hcy level is above 15
umol/L, indicating the possible association between Hcy
and 1S.31° A recent study reported a 59% raised risk of
stroke in response to an increase of Hey about 5 pmol/L.%°

However, data are limited on the relationship between
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HHcy and HS.” Cerebral parenchymal hemorrhage acco-
unts for the vast majority of HS.6 The most underlying eti-
ology is hypertension,? which is also high in our HS pa-
tients. HHcy causes endothelial damage leading to rupture
of vascular elastic membrane which increase interstitial
collagen fibers.?? This cause vascular wall hardening that
might create a ground for increased blood pressure.® On
the other hand, fibronecrosis probably due to the chronic
hypertension occurs in the capillary artery wall, thus the
wall elasticity is weakened, causing a propensity to rupture
and ultimately to bleed.>?? Animal models have already
demonstrated that Hcy may have potential to destruct the
blood brain barrier and exacerbate intracerebral hemorrha-
gea by activating matrix metalloproteinase-9.232* Clini-
cally, a recent meta-analysis found that Hey levels in pati-
ents with HS were significantly higher than in control sub-
jects.” However, a few studies demonstrated the contrary
results demonstrating the HHcy as a predicting factor for
the favorable outcomes following HS.%526 In our study, we
found significantly higher Hcy levels in both stroke groups
than in the controls. However, Hcy levels did not signifi-
cantly differ between IS and HS group. This is line with
the recent published systematic review by Zhou et al.,’
suggesting that plasma Hcy level might be an triggering
factor in atherosclerosis, which also positively associated
with high risk of ICH, t00.”?” We did not find an associa-
tion between plasma Hcy levels and hypertension that

could be explained because of the small sample size.

Vitamin B12, vitamin B6 and folate were well-known de-
terminant factors on plasma Hcy levels.** Supplementation
with these vitamins were shown to reduce Hcy levels.?®
We found lower vitamin B12 levels in both stroke groups
than in the controls. Also, folic acid levels were found to
be higher in both stroke groups than in the controls but did
not reach statistical significance. As well, folate levels
were did not significantly differ between IS and HS gro-
ups. According to the correlation analysis, no significant
correlation was obtained between Hcy, vitamin B12 and
folate levels in either IS or HS group. This requires futher
research in larger population to make a definite result.

Several limitations need to be mentioned. First, this is a
single-centre study of relatively small sample size. Se-
cond, it is unrealistic to exclude additional nutritional and

genetic factors which may influence Hcy levels. Third, the
clinical data was derived in 2009, though we discussed the
association between Hcy and stroke subgroups with the
current literature, which may also have certain clinical sig-

nificance.

In conclusion, the present study indicated that the Hcy le-
vels were high in patients with stroke regardless of stroke
subgroups. Besides, we lacked any correlation between
Hcy, vitamin B12 and folate levels in the subgroups. Lar-
ger cohorts are needed to clarify the role of Hcy in HS.
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Evaluation of Serum Scube-1 Levels and Affecting Factors in Smokers

Sigara Icenlerde Serum Scube-1 Diizeyleri ve Etkileyen Faktorlerin Degerlendirilmesi

Sibel TUNC KARAMAN* Okcan BASAT!?

oz

Amag: Trombosit aktivasyonunun bir gostergesi olan Serum signal peptide-CUB-EGF domain-containing protein-1 (SCUBE-1),
kardiyovaskiiler hastalik riskini degerlendirmek i¢in kullanilan bir biyokimyasal belirtegtir. Bu ¢aligma; sigara igenlerde SCUBE-1"in
plazma diizeylerinin saglikli kontrollere gore degisimini degerlendirmeyi ve etkileyen faktorleri belirlemeyi amaglamustir.

Araclar ve Yontem: Bu ¢alisma; kontrol gruplu, deneysel ve tek merkezli bir ¢aligma olarak tasarlandi. Caligmaya tigiincii basamak
bir hastanenin Sigara Birakma Klinigi’ne bagvuran 18-65 yas arasi sigara igenler ile Aile Hekimligi Poliklinigi’ne bagvuran ve hig
sigara igmemis saglikli goniilliilerden olusan kontrol grubu dahil edildi. Tiim katilimeilarin sosyodemografik verileri ve sigara igenlerin
sigara igme Oykiileri ile bagimlilik diizeyleri sorgulandi. Ekshale edilen karbon monoksit (CO) seviyeleri 6lgiildii. Plazma SCUBE-1
seviyeleri vendz kandan aliman numunelerden ¢alisild1 ve karsilagtirildi.

Bulgular: "Sigara icen" hasta grubu (n=44) ve "sigara igmeyen" kontrol grubu (n=38) olmak iizere toplam 82 kisi ¢alismaya dahil
edildi. Ortalama SCUBE-1 degeri sigara igenlerde 1.2840.70 ng/ml, igmeyenlerde 1.54+1.09 ng/ml idi. SCUBE-1 agisindan sigara
igenler ve igmeyenler arasinda istatistiksel olarak fark yoktu (p=0.500). SCUBE-1 diizeyleri ile ekshale CO diizeyi, sigara igme 6zel-
likleri ve bagimlilik diizeyleri arasinda istatistiksel olarak anlamli bir iliski bulunmadi.

Sonug: Plazma SCUBE-1 degeri sigara igenlerde anlaml diizeylerde yiiksek bulunmamakla birlikte kardiyovaskiiler hastalik riskinin
ve tromboza yatkinligin degerlendirilmesinde yararli olup olmayacagi hususunun bu kisilerde hastalik gelisim siirecinin de incele-
necegi daha ileri aragtirmalar ile agikliga kavusturulabilecegi diistiniilmektedir.

Anahtar Kelimeler: fagerstrém; karbon monoksit; kardiyovaskiiler risk; scube-1; sigara i¢imi
ABSTRACT

Purpose: Serum signal peptide-CUB-EGF domain-containing protein-1 (SCUBE-1), an indicator of platelet activation, is a biochem-
ical marker used to evaluate the risk for cardiovascular diseases. This study aimed to evaluate the alteration of plasma levels of SCUBE-
1 in smokers compared to healthy controls and determine the affecting factors.

Materials and Methods: This study was designed as an experimental, single-centered study with a control group. The study included
smokers aged 18-65 years who were admitted to the Smoking Cessation Clinic of a tertiary hospital and a control group consisting of
healthy volunteers admitted to the Family Medicine Outpatient Clinic and had never smoked. Sociodemographic data of all participants
and smoking histories and addiction levels of smokers were questioned. Exhaled carbon monoxide (CO) levels were measured. Plasma
SCUBE-1 levels were studied and compared from samples obtained from venous blood.

Results: A total of 82 individuals, consisting of the "smoker" patient group (n=44) and the "non-smoker" control group (n=38), were
included in the study. The mean SCUBE-1 value was 1.28+0.70 ng/ml in smokers, 1.54+1.09 ng/ml in non-smokers. There was no
statistical difference between groups in terms of SCUBE-1 (p=0.500). There was no statistically significant correlation between
SCUBE-1 levels and exhaled CO level, smoking characteristics and addiction levels.

Conclusion: Although the plasma SCUBE-1 value was not found to be significantly higher in smokers, it is thought that whether it
will be useful in the evaluation of cardiovascular disease risk and thrombosis susceptibility can be clarified with further studies that
will also examine the disease development process in these people.
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INTRODUCTION

Smoking causes many severe diseases and deaths and is
defined as the most critical public health problem by the
World Health Organization.! It is one of the most im-
portant preventable risk factors for the development of ath-
erosclerosis. The increase in coagulation tendency it
causes paves the way for the occurrence of vascular pa-
thologies.? Therefore, especially cardiovascular diseases
(such as coronary artery disease, cerebrovascular disease,
peripheral artery disease, deep vein thrombosis, and pul-
monary embolism) have a high prevalence in smokers.
Smoking is responsible for approximately 21% of deaths
due to cardiovascular diseases, and it is known that the risk
of mortality and morbidity increases in those with passive
exposure to cigarette smoke.® Moreover, the increased risk
of developing thrombosis and activation of the coagulation
system with smoking accelerates cancer progression in
smokers. Smoking is the most important cause of cancer
in many organs.*

Vascular dysfunction induced by smoking is initiated by
increased expression of adhesion molecules and endothe-
lial dysfunction. Thus, measuring the levels of adhesion
molecules in the plasma provides information about ather-
ogenesis.? Signal Peptide-Cub-Epidermal growth factor
domain-containing protein-1 (SCUBE-1) is a cell surface
protein belonging to the SCUBE gene family, which con-
sists of three members (SCUBE 1-3).56 The SCUBE gene
family is secreted from the gonads and central nervous sys-
tem during embryogenesis.” SCUBE-1 is stored in alpha
granules in inactive platelets. Under hypoxia and inflam-
matory conditions, it is released from vascular endothelial
cells and platelets, following platelet activation by throm-
bin. It dissolves into small soluble fragments and joins the

thrombus structure.®89

Previous studies have revealed that SCUBE-1, a potential
marker indicating platelet activation, is increased in acute
ischemic events such as acute coronary syndrome, is-
chemic stroke, acute mesenteric ischemia, and pulmonary
embolism (PE).>*? In addition, some studies indicated that
it increases in some cancers (e.g., gastric, lung, breast, re-
nal cell cancer).13%6 |t has also been found to be increased

in some non-cancer diseases (e.g., gestational diabetes

mellitus, diabetic retinopathy, thyroid diseases, hyperten-
sion, ovarian and testicular torsion).'-2 To our
knowledge, there is not yet a study in the literature evalu-
ating SCUBE-1 levels in terms of smoking, which is one
of the most critical risk factors for ischemic events, cancer,

and many non-cancer diseases.

This study aimed to examine and compare SCUBE-1 lev-
els in smokers and non-smokers and investigate the benefit
of SCUBE-1 in evaluating the risk of cardiovascular dis-
eases and thrombosis predisposition in smokers.

MATERIALS and METHODS

The study was designed as a prospective, experimental,
with the control group, single-centered study. In order to
carry out this study, permission was obtained from the
Taksim Training and Research Hospital Clinical Research
Ethics Committee. (Approval No:18; 22/01/2020). The
study was conducted under the principles of the Declara-
tion of Helsinki. Written informed consent was obtained
from all participants.

Study Population

Participants were selected from current chronic smokers
who were referred for the first time to the Smoking Cessa-
tion Clinic and healthy non-smokers referred to the Family
Medicine Outpatient Clinic of a tertiary hospital for any
reason from February to March 2020. Forty-four smokers
and 38 non-smoker healthy volunteers, those who met the
inclusion criteria, aged between 18-65 and agreed to par-

ticipate, were included in the study.

According to the results of the G-power analysis made in
line with the reference studies, when type 1 error is 5%
(bidirectional), type 2 error is 5% (power 95%), the ap-
proximate effect size for SCUBE-1 among patients/con-
trols is taken as 87%, the minimum required number of

cases was found to be 74 in total, with at least 37 in each

group.
Exclusion Criteria

Those aged <18 years and those >65 years, those with
known cardiovascular and/or cerebrovascular disease,

acute/chronic kidney failure, liver failure, peripheral artery
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disease, malignancy, collagen tissue diseases, advanced
stage chronic obstructive pulmonary disease, rheumato-
logical disease, previous history of PE and/or venous
thromboembolism, those who are pregnant and lactating,
and those who use acetylsalicylic acid and oral anticoagu-

lants were excluded.

Data Collection Tools

Patient Information Form

A patient information form was formulated, including the
participants' sociodemographic characteristics (age, gen-
der, marital status, educational level, working status),
medical history, and anthropometric measurements like
weight, height, and Body Mass Index (BMI, kg/m?). The
form also includes questions about smoking characteristics
(amount of smoking in pieces/day and packs/year, total
years of smoking, age when began smoking) and exhaled
CO measurements for those who smoke.

Fagerstrom Test for Nicotine Dependence

The Fagerstrom Test for Nicotine Dependence (FTND),
developed by Karl Fagerstrom and the Turkish validity and
reliability study conducted by Uysal et al. in 2004, was
used to determine the degree of smokers' nicotine depend-
ence. The scale consists of 6 questions. The dependence
level was categorized according to the following FTND

scores: 0-3 low; 4-6 moderate; 7-10 high.?4%

Exhaled CO Measurement

Exhaled carbon monoxide (CO) increases in smokers and
is a biomarker that is frequently used in the diagnosis,
treatment, and follow-up stages of nicotine dependence.?
Exhaled CO measurements (in parts per million, ppm)
were performed by authorized healthcare staff using
piCO+Smokerlyzer (Bedford Scientific, Maidsytone,
UK,2016) devices.

Measurement of SCUBE-1

To determine the SCUBE-1 level, the venous blood sam-
ple taken from the patient and control groups was placed
in an anticoagulant tube and kept at room temperature for

2 hours, then centrifuged at 3000 rpm for 10 minutes at

+4C for separation of serum and plasma. The samples were
placed in Eppendorf tubes and stored at -20 degrees until
the measurement time. It was taken to +4°C 24 hours be-
fore the measurement. SCUBE-1 levels were measured in
ng/ml with the "enzyme-linked immunoabsorbent assay
(ELISA)" method and with an ELISA reader (Organon
Teknika Reader 230S), in which 450 nm absorbance val-
ues were measured with ELISA kits (Elabscience Biotech-
nology Co., Cat No: E-EL-H5405) per the manufacturer's
measurement instructions. The minimum SCUBE 1 level
was 0.38 ng/mL measurable, while the detection range was
0.63-40 ng/mL.

Statistical Analysis of Data

While evaluating the findings obtained in the study, IBM
SPSS Statistics 22 (IBM SPSS, Turkey) program was used
for statistical analysis. The conformity of the parameters
to the normal distribution was evaluated with the Shapiro
Wilks test. In addition to descriptive statistical methods
(mean, standard deviation, frequency), the Oneway Anova
test was used to compare the parameters with normal dis-
tribution between groups to compare quantitative data, and
the Tukey HDS test determined the group that caused the
difference. The Kruskal Wallis test compared the param-
eters that did not show normal distribution, and the Dunn's
test was used to determine the group that caused the differ-
ence. The student's t-test was used for the comparison of
normally distributed parameters between two groups, and
the Mann Whitney U test compared two groups of param-
eters that did not show normal distribution. Chi-square
test, Fisher Freeman Halton test, and Continuity (Yates)
Correction were used to compare qualitative data. Pearson
correlation analysis analyzed the relationships between pa-
rameters conforming to the normal distribution, and
Spearman's rho correlation analysis was used to analyze
the relationships between the parameters not conforming
to the normal distribution. The statistical significance was
evaluated at the p<0.05 level.

RESULTS

The study was performed with a total of 82 cases (mean
38.78+10.24 years), 45(54.9%) females, and 37(45.1%)
males, ranging in age from 19 to 62. The participants were

evaluated under two groups as the "smoker" (n=44) patient
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group and the "non-smoker" (n=38) control group.
Twenty-two (50%) of the smokers were male and 22(50%)
female compared to 15(39.5%) males and 23(60.5%) fe-
males in the control group. There was no statistically sig-

nificant difference between the groups regarding age, gen-
der, educational status, and marital status distribution
(p=0.553; p=0.339; p=0.104; p=0.905, respectively). Soci-
odemographic characteristics and anthropometric meas-

urements of both groups are summarized in Table 1.

Table 1. Sociodemographic characteristics and anthropometric measurements of the participants.

Variables Smokers Non-smokers Total
MeantSD Range Mean+SD Range MeantSD Range p
Age (years) 39.41+10.66 19-62 38.05+9.82 21-59 38.78+10.24 19-62 10.553
Height (m) 1.68+0.08 1.5-1.9 1.68+0.1 1.6-1.9 1.68+0.09 15-1.9 10.769
Weight (kg) 73+12.01 48-96 74.76:+15.46 51-109 73.82+13.66 48-109 10.563
BMI (kg/m?) 25.73+4.04 18.3-35.2 26.31+3.72 20.2-36.7 26+3.88 18.3-36.7 10.507
Smokers Non-smokers Total
n (%) n (%) n (%) p

Gender Female 22 (50%) 23 (60.5%) 45 (54.9%) 20.339

Male 22 (50%) 15 (39.5%) 37 (45.1%)
Working Yes 23 (52.3%) 28 (73.7%) 51 (62.2%) %0.077
Status No 21 (47.7%) 10 (26.3%) 31 (37.8%)
Educational Primary school 17 (38.6%) 10 (26.3%) 27 (32.9%) 20.104
status Middle school 7 (15.9%) 6 (15.8%) 13 (15.9%)

High school 12 (27.3%) 6 (15.8%) 18 (22%)

University 8 (18.2%) 16 (42.1%) 24 (29.3%)
Marrital Married 34 (77.3%) 28 (73.7%) 62 (75.6%) 20.905
status Single 10 (22.7%) 10 (26.3%) 20 (24.4%)
Passive No 16 (36.4%) 26 (%68.4) 42 (%51.2) 20,007
smoking Yes 28 (63.6%) 12 (%31.6) 40 (%48.8)
gc'z‘fjgi'rfgtt'gn Weak 1(2.3%) 0 (0%) 1(1.2%) 40.345
BMI Normal 23 (52.3%) 14 (36. 8%) 37 (45.1%)

Overweight 15 (34.1%) 18 (47.4%) 33 (40.3%)

Obesity 5 (11.4%) 6 (15.8%) 11 (13.4%)

Data are presented as number (%) of participants, meantstandard deviation, median (min:max)

1Student ttest 2 Chi-square test ~ 3Continuity (yates) correction

The mean amount of cigarette consumption of smokers
was 27.25+12.39 pieces/day (min:5-max:60), 24.82+13.78
pack-years (min:5-max:55). The total duration of smoking
ranged from 5 to 42 years, with a mean of 21.36+10.36
years, and it was observed that 29.5% of them smoked 31
or more cigarettes per day. The mean age of starting smok-
ing was 17.98+7.5 (min:10-max:56). The mean CO value
measured in the expiration was 14.52+5.94 ppm (min:4-
max:32). The mean score obtained from the FTND applied
to measure the degree of addiction to smokers was
6.95+2.31 (min:1-max:10). According to FTND, the level
of addiction was mild in 6.8% of smokers, moderate in
43.2%, and high in 50%. Smoking characteristics of smok-
ers are shown in Table 2 (Table 2).

While the SCUBE-1 values of both groups are presented
in Table-3, the distribution of SCUBE-1 values according

4Fisher Freeman Halton Test *p<0.05

BMI: Body Mass Index

to the characteristics of the participants is also evaluated
(Table-3). While the mean SCUBE-1 value was 1.28+0.70
ng/ml in smokers, it was 1.54+1.09 ng/ml in non-smokers.
There was no statistically significant difference in terms of
SCUBE-1 scores between the smoking and non-smoking
groups (p=0.500). SCUBE-1 values of smokers who had
additional passive exposure were higher than those who
were not passive smokers (p=0.037) (Table 3).

As shown in Table 4, there was no statistically significant
correlation between SCUBE-1 levels and exhaled CO
level, cigarette consumption amounts (in pcs/day and
pack/year), total smoking time, age at onset of smoking,
and Fagerstrom scores in smokers (p=0.910; p=0.744;
p=0.802; p=0.948; p=0.560; p=0.769, respectively) (Table
4).
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Table 2. Data on smokini characteristics of smokers. in=44i

Amount of smoking

Pieces/day 5-60
Packs/year 5-55
Total years of smoking 5-42
Age when began smoking 10-56
Exhaled CO level (ppm) 4-32
FTND score 1-10
Amount of smoking
Pieces/day <10
11-20
21-30
>31
Packs/year <20
>21
Level of dependence according to FTND Low
Moderate
High
Alcohol use Yes
No

27.25+12.39
24.82+13.78
21.36+10.36
17.9847.5
14.52+5.94
6.95+2.31
n

16
10
13
21
23

19
22
11
33

275
23
20
17

135
75
%

114
36.4
22.7
29.5
41.7
52.3

6.8
43.2
50.0
25.0
75.0

Data are presented as number (%) of participants, meantstandard deviation, median (min:max)
CO: Carbonmonoxide. FTND: Fagerstrom Test for Nicotine Dependence.

Ppm: parts per million. SD: standard deviation.

Table 3. Distribution of SCUBE-1 values according to the characteristics of the participants

Gender

Working status

Educational status

Marrital status

Passive smoking

Classification according
to BMI

Smokers
Min-max 0.37-3.49
Mean=SD 1.28+0.70 (1.11)
pl
Female 1.2940.86 (1)
Male 1.27+£0.52 (1.3)
pt 0.496
Yes 1.36+0.53 (1.4)
No 1.2+0.86 (1)
pt 0.086
Primary school 1.19+0.44 (1.2)
Middle school 1.88+1.11 (1.4)
High school 0.98+0.39 (1.1)
University 1.41+0.86 (1)
p? 0.271
Married 13£0.61 (1.3)
Single 1.21+0.99 (0.9)
pt 0.213
No 1.01+0.5 (1)
Yes 1.44£0.76 (1.3)
pt 0.037*
Normal weight 1.34+0.83 (1.2)
Overweight 1.15+£0.43 (1.3)
Obesity 1.19+0.72 (1.1)
p? 0.949

0.500

Non smokers
0.09-5.06

1.54+1.09 (1.26)

Mean£SD (median)

1.66+1.15 (1.4)
1.361 (1)
0.437
1.67+1.14 (1.3)
1.240.91 (0.7)
0.097
1.38+0.96 (1.3)
0.79+0.35 (0.7)
2.3+1.61 (1.9)
1.64+1 (1.4)
0.084
1.59+1.12 (1.3)
1.4+1.04 (1)
0.466
1.5941.05 (1.3)
1.44+1.22 (1.2)
0.490
1.4340.91 (1.2)
1.82+1.25 (1.3)
0.98+0.8 (0.7)
0.238

Data are presented as number (%) of participants, mean+standard deviation and median (min:max).

IMann Whitney U Test 2Kruskal Wallis Test

*p<0.05

Note: Those who are underweight according to BMI were excluded from the analysis because n=1.
BMI: Body Mass Index. SD: standard deviation.
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Table 4. Evaluation of the relationship between smoking characteristics and SCUBE-1 values in smokers

Variables

SCUBE-1

Exhaled CO*

Pieces/day *

Total years of smoking*
Packs/year *

Age when began smoking *

FTND score*

Alcohol use Yes
No

Amount of smoking <10
Pieces/day 11-20
21-30

>31

Amount of smoking <20
Packs/year >21

Level of dependence according to Low
FTND Moderate
High

T = T = T = T = T = T =

pZ

-0.018
0.910
0.051
0.744
-0.010
0.948
-0.039
0.802
-0.090
0.560
0.046
0.769
SCUBE-1 levels
Mean+SD (median)
1.2240.58 (1.2)
13+0.74 (1.1)
0.968
1.62+0.6 (1.7)
1.23+0.78 (1)
0.93+0.34 (0.9)
1.48+0.78 (1.4)
0.076
1.34+0.87 (1.1)
1.234£0.52 (1.2)
0.879
1.43+0.97 (1.4)
1.27+0.73 (1.1)
1.27+0.68 (1.1)
0.892

Data are presented as meantstandard deviation. *Mann Whitney U Test

Pearson Correlation Analysis *Spearman Rho Correlation Analysis

2Kruskal Wallis Test. *p<0.05.

CO: Carbon monoxide. FTND: Fagerstrdm Test for Nicotine Dependence. SD: standard deviation.

DISCUSSION

SCUBE-1 is defined as a potential biomarker in patholo-
gies associated with inflammation, atherosclerosis, and is-
chemia. In this study, in which the plasma SCUBE-1 level
was compared in smokers and non-smokers, it was pre-
dicted that the level of SCUBE-1 would be increased in
smokers compared to non-smokers, and this would be an
indicator of increased risk of cardiovascular diseases and
thrombosis in smokers. However, there was no statistically
significant difference between these two groups regarding
SCUBE-1 values.

SCUBE-1 levels have been shown to increase in acute is-
chemic events.59-1227 |n the study performed with patients
with acute coronary syndrome and acute ischemic stroke
by Dai et al., it was found that SCUBE-1 can be detected
within 6 hours after the onset of ischemic symptoms.®
Also, Turkmen et al. found that serum SCUBE-1 levels

were higher in the patients with PE than in the control
group.!® As a contribution to this study, Ozyurt et al. also
found that serum SCUBE-1 levels were higher in high-risk
patients and patients with poor prognoses.?”

In contrast to the data in the study of Dai et al., Giinaydin
et al. also investigated the benefit of SCUBE-1 levels in
diagnosing acute ischemic stroke in their study, and they
did not find a significant increase in the patient group.?®
Also, in the studies by Sahin et al. and Ozkan et al., no
diagnostic value of SCUBE-1 was found in determining
the etiology in patients with chest pain and coronary syn-

drome.29:30

Smokers have a severe risk of ischemic events. Early
recognition of the risks of smokers in terms of future car-
diovascular events is vital for prognosis. However, in our

study in which we investigated the relationship between
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the SCUBE-1 values and smoking status, smoking charac-
teristics, and exhaled CO levels, no negative or positive
relationship was found between them. It was concluded
that the reason why SCUBE-1 levels, which are elevated
in acute vascular ischemic pathologies, did not increase
significantly in smokers might be the development of
smoking-related vascular pathologies in a chronic process.
In future studies, in which smokers will be followed up for
disease development, it is possible that SCUBE-1 will be
high in smokers who develop the disease.

It was also reported significantly higher SCUBE-1 levels
in patients with non-small cell lung cancer, gastric cancer,
breast cancer, renal cell cancer than in healthy controls. In
addition, it was concluded that SCUBE-1 could be used to
identify those at high risk of thrombosis in patients with
cancer.316 In our study, we did not include those with a
known cancer diagnosis or previous cancer history. How-
ever, no significant relationship was found between smok-
ing, which is also known as the most crucial risk factor for
cancer in many organs, and SCUBE-1 values. Also, any
tumor markers and/or inflammation marker has not been
investigated. In addition to monitoring the development of
diseases, a contribution to the literature can be made by
examining the correlation of SCUBE-1 with these mark-

ers.

SCUBE-1 has also been investigated as a marker and car-
diovascular risk indicator in some non-cancer diseases
(e.g., thyroid diseases, diabetic retinopathy, gestational di-
abetes mellitus, ovarian and testicular torsion).1417.18.21-
2330 1t is a known fact that smoking is a risk factor for all
these diseases. In all these studies mentioned, it is seen that
smokers were excluded from the study for this reason.
Therefore, detailed information about the relationship be-
tween SCUBE-1 and smoking could not be obtained in the
investigated cases. However, the fact that SCUBE-1 was
not found to be higher in smokers suggests that smoking
alone may not be sufficient to develop the disease or in-

crease the risk.

As far as we know, there is no study in the literature exam-
ining the relationship between SCUBE-1 and smoking in
more detail. This point constitutes the strength of our
study. However, our study has some limitations. The major
limitations of our study are that only one measurement was

made from the individuals and the development of the dis-
eases that were thought to increase the risk was not fol-
lowed. Moreover; the fact that the correlation of SCUBE-
1 with any tumor and/or inflammation marker has not been
investigated can be counted among the limitations. Finally,

it was a single-center study with a small sample size.

In conclusion, in this study examining the plasma SCUBE-
1 value in smokers, it was observed that SCUBE-1 did not
increase at statistically significant levels in smokers com-
pared to non-smokers. There were no negative or positive
correlations between the values of SCUBE-1 and smoking
status and smoking characteristics. Although the plasma
SCUBE-1 value was not found to be significantly higher
in smokers, it is thought that whether it will be useful in
the evaluation of cardiovascular disease risk and throm-
bosis susceptibility in smokers can be clarified with further
studies that will also examine the disease development

process in these people.
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Amac: COVID-19, son zamanlarda bir pandemiye neden olan ve insan sagligin1 6nemli dl¢lide etkileyen bir viral hastaliktir. Bu
¢aligmada COVID-19'da siiperoksit dismutaz, glutatyon peroksidaz, glutatyon, toplam tiyol, dogal tiyol, disiilfid, oksidatif DNA hasar1
ve malondialdehit diizeyleri arastirildi.

Araclar ve Yontem: Bu galigmaya revers transkriptaz-polimeraz zincir reaksiyonu ile COVID-19 tanis1 konan 35 hasta ve 35 saglikli
goniilli dahil edildi. Enzim baglantili immiinosorbent testi ile serum glutatyon, glutatyon peroksidaz, siiperoksit dismutaz, dogal tiyol,
toplam tiyol ve disiilfid seviyeleri ve yiiksek basingli-sivi kromatografisi ile malondialdehit ve 8-hidroksi-2-deoksiguanozin/10¢ de-
oksiguanozin seviyeleri dl¢iildii.

Bulgular: COVID-19 hasta grubunda serum siiperoksit dismutaz, glutatyon peroksidaz, malondialdehit, 8-hydroxy-2-deoksig-
uanozin/10¢, disiilfid diizeyleri saglikli kontrol grubuna gore daha yiiksek iken, glutathione, toplam tiyol, dogal tiyol diizeyleri daha
diisiiktii. Ayrica 8-hydroxy-2-deoxyguanosine/10¢ deoxyguanosine ile glutatyon, dogal tiyol ve toplam tiyol arasinda negatif, disiilfid
ile pozitif korelasyon vardi.

Sonug: Bu ¢alisma, COVID-19 hastalarinda serum siiperoksit dismutaz, glutatyon peroksidaz, glutatyon, malondialdehit, 8-hydroxy-
2-deoxyguanosine/10¢ deoxyguanosine ve disiilfid diizeylerinin arttigin1 ve glutatyon, toplam tiyol ve dogal tiyol diizeylerinin
azaldigini ortaya koydu. Bu sonuglar, COVID-19 hastalarinda, antioksidan belirteg diizeylerinde azalma ve oksidatif stres belir-
teglerinde artis oldugunu ortaya koydu.

Anahtar Kelimeler: GPx; SOD; oksidatif stress; tiyol/distilfit
ABSTRACT

Purpose: COVID-19 is a viral disease that has recently caused a pandemic and significantly affects human health. In this study,
superoxide dismutase, glutathione peroxidase, glutathione, total thiol, natural thiol, disulfide, oxidative DNA damage and malondial-
dehyde levels in COVID-19 were investigated.

Materials and Methods: Thirty-five patients and 35 healthy volunteers were included in this study. The diagnosis of COVID-19 was
made by reverse transcriptase-polymerase chain reaction. Serum glutathione, glutathione peroxidase, superoxide dismutase, natural
thiol, total thiol and disulphide levels by enzyme-linked immunosorbent assay and malondialdehyde and 8-hydroxy-2-deoxyguano-
sine/10° deoxyguanosine levels by high-pressure liquid chromatography measured.

Results: While serum superoxide dismutase, glutathione peroxidase, malondialdehyde, 8-hydroxy-2-deoxyguanosine/10° deoxygua-
nosine, disulfide levels were higher in the COVID-19 patient group than in the healthy control group, glutathione, total thiol, natural
thiol levels were lower. In addition, there was a negative correlation between 8-hydroxy-2-deoxyguanosine/10° deoxyguanosine and
glutathione, natural thiol and total thiol, and a positive correlation with disulfide.

Conclusion: This study revealed that serum superoxide dismutase, glutathione peroxidase, malondialdehyde, 8-hydroxy-2-deoxygua-
nosine/10¢ deoxyguanosine, and disulfide levels increased and glutathione, thiol and natural thiol levels decreased in COVID-19 pa-
tients. These results revealed that there was a decrease in antioxidant marker levels and an increase in oxidative stress markers in
COVID-19 patients.

Keywords: GPx; SOD; oxidative stress; thiol/disulphide
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INTRODUCTION

The microorganism responsible for the COVID-19 pan-
demic is the novel coronavirus (SARS-CoV-2). Seriously
occupied and worried the world’s public opinion this dis-
ease caused numerous deaths and morbidity. In addition,
considering its contagiousness, this disease gains more im-
portance.* The main focus of infection in COVID-19 pa-
tients is the respiratory system. This disease is different
from other coronavirus infections both in terms of conta-
giousness and the risk of developing respiratory failure.?
Despite the advances in antiviral drugs, sufficient progress
has not been made yet in the prevention and inactivation
of this disease. Although some antiviral drugs are used, we
still do not have a fully effective antiviral to prevent con-
tagiousness and fully treat this disease. The degrees of ef-
fectiveness of the antivirals used are not fully known.
Studies are continuing on both the effectiveness of the
drugs used and the discovery of fully effective new antivi-
rals. Considering the contagiousness of COVID-19, and
the formation of mutant forms of the virus, the necessity
of conducting extensive research on this disease and its
treatment makes itself felt more.! The physiopathogenesis
of the disease progresses rapidly in COVID-19. Major sys-
temic disruptions are part of the disease. There are pieces
of evidences that all these conditions are associated with a
hyperinflammatory state called “cytokine storm™. In this
case, inflammatory events increase and mortality rates in-
crease too. The increase in inflammatory events causes an
increase in oxidative stress (OS). With the increase of in-
flammatory events, irregularities occur in iron homeosta-
sis, the risk of coagulation and thrombus formation in-
creases. Reactive oxygen species (ROS) occur with intra-
cellular OS. They are produced from mitochondrial origin
and cause increased release of proinflammatory cytokines.
Proinflammatory cytokines affect the formation of cellular
0OS, ROS and cause some physiopathological conditions.
The release of pro-inflammatory mediators increases. This
causes mitochondrial dysfunction. An inflammatory/oxi-
dation vicious cycle occurs. This causes more mitochon-
drial damage. Finally, damage occurs in the lungs. The
more severe the disease, the more hyperferritinemia oc-
curs. Hyperferritinemia involves iron dysregulation. Iron

dysregulation also causes an increase in the amount of

ROS. After all these, OS increases.? OS is frequently en-
countered as a cause of physiological and metabolic
changes in the body and various diseases and is also im-
portant in this viral disease and its complications.! Previ-
ous studies report that factors such as OS, cytokine storm,
dysregulation of iron homeostasis, and apoptosis are so
important in the course of Coronavirus infection.z* Many
studies also report an increase in pro-inflammatory cyto-
kines with monocyte/macrophage activation.® Panfoli et
al.® reported that in SARS-CoV-1 infection, viral 3C-like
proteases increased the ROS, caused OS, and promoted
apoptosis through Nuclear Factor kappa B (NF-xB) signal-
ling. Angiotensin-converting enzyme type 2 (ACE2) is ex-
pressed in endothelial cells. These cells can facilitate virus
entry, replication, and lung damage. Endothelial dysfunc-
tion occurs as a result of viral damage. In this case, ACE2
may be effective in generating ROS. Mitochondrial respi-
ration and lung defence mechanisms may be adversely af-
fected by increased OS. It also negatively affects the repair
mechanisms and immune control system. OS may facili-
tate the thromboembolic, vasculitic events and dissemi-
nated intravascular coagulation (DIC) that can be seen in
COVID-19.56

Although most of the patients are mildly symptomatic and
some are asymptomatic, approximately 5% of patients
have severe lung damage, signs of organ failure, and septic
shock occurs. The incidence of sepsis in COVID-19 is
higher than in the normal population. This high rate sug-
gests that sepsis caused by this viral disease is the cause of
death in mortal cases.” Understanding the changes in OS
that facilitate the progression of this disease to life-threat-
ening conditions such as sepsis is a requirement in follow-
up and treatment. Increased oxidant activity in COVID-19
causes the progression of symptoms and increase the se-
verity of the disease, so it is critical to investigate and de-
termine of this balance in this situation. Clarifying the re-
lationships between events such as inflammation and OS
is important in terms of reporting the effective factors in
determining the severity of the clinical condition of
COVID-19. Changes in levels of Superoxide dismutase
(SOD), glutathione peroxidase (GPx) and glutathione
(GSH) enzyme, which are important endogenous antioxi-
dants, are important in the COVID-19 infection course. In

addition, it has been stated that decreases in endogenous
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antioxidant levels in many viral infections and supplemen-
tation of exogenous antioxidants, especially vitamins E
and C, may be beneficial in maintaining the oxidant/anti-
oxidant balance.”®

SOD, GPx and GSH are important endogenous antioxidant
proteins,®1! and the changes in their levels in COVID-19
infection are important. Thiol/disulfide homeostasis is
among the important endogenous antioxidant mechanisms
in humans. Thiols have the ability to neutralize the effects
of free radicals that increase OS, and they also mediate the
regulation of apoptosis, detoxification, signal transduc-
tion, transcription factors, and some enzymatic activi-
ties.!"13 Changes in thiol/disulfide homeostasis are re-
sponsible for many disease processes, especially diabetes
mellitus (DM), adenoid hypertrophy, rheumatoid arthritis,
cardiovascular disorders, otitis media, chronic kidney fail-
ure, acute pancreatitis and malignancy.4” We also aimed
to investigate their homeostasis in COVID-19.

In the literature, we did not find any studies about investi-
gating the serum levels of SOD, GSH, GPx, native/total
thiols, disulfide, 8-hidroksi-2-deoksiguanozin/10¢ de-
oksiguanozin (8-OHdAG/ 10° dG), and malondialdehyde
(MDA), which have an important place in the oxidant/an-
tioxidant balance in COVID-19 disease. In this study, we
aimed to determine oxidative damage and antioxidant sta-
tus by determining the serum levels of OS and antioxidant
markers in COVID-19 patients.

MATERIALS and METHODS

Subjects

A total of 35 volunteer COVID-19 patients were selected
from among the patients who applied to the infectious dis-
eases and clinical microbiology polyclinic between 5 May
and 30 June 2020. RT-PCR SARS-CoV-2 tests performed
with nasopharyngeal and oropharyngeal swab samples of
the patients were found positive. Exclusion criteria were
the existence of chronic diseases such as DM, cardiovas-
cular disease, cancer, obesity, and existence of a history of
a special diet and drug use, and hospitalization due to in-

fection in the last two quarters.

Thirty-five volunteers of similar age and sex with the
COVID-19 patient group, without acute or chronic illness,
did not follow a special diet and exercise regimen, and had
not been hospitalized for an infection in the last six

months, were selected as the control group.

Measurement of SOD, GPx and GSH Levels

SOD, GPx, and GSH measurements were made by the
ELISA method using commercially available kits (Bioas-
say Technology Laboratory, Shanghai, China). The detec-
tion range and sensitivity for SOD, GPx, and GSH are
0.156-40 ng/mL and 0.066 ng/mL, respectively; 0.05-20
ng/mL and 0.018 ng/mL; 0.5-150 ng/L and 0.26 ng/L.

Measurement of Total and Native Thiol Values and
Calculation of Disulfide Values

We used a commercially available kit (Rel Assay diagnos-
tic, Turkey) to determine total thiol/native thiol levels.
First, total and native thiol levels were determined. Then
half of the difference between total/natural thiol levels was
determined as disulfide levels. Other parameters related to

thiol/disulfide homeostasis were expressed as percentages.

Measurement of Oxidative Damage Markers

MDA: MDA levels were determined using the high-pres-
sure liquid chromatography (HPLC) method previously
described by Khoschsorur et al.*® First 50 ul serum and
then respectively 0.44 mol/L H3PO4, 42 mmol/L thiobar-
bituric acid and HPLC grade water were added to glass
tubes for precipitation and derivatization. After incubating
these tubes in a water bath for 30 minutes, they were im-
mediately cooled and alkaline methanol was added. All
samples were centrifuged (3000 rpm/3min) and the super-

natant was collected in clean bottles for HPLC analysis.

8-OHdG/10%dG: Oxidative DNA damage detection con-
sisted of three steps; leukocyte DNA isolation, DNA hy-
drolysis and determination of 8-OHdG/108dG levels by
HPLC. A commercially available DNA isolation kit (Nu-
cleo Spin Blood DNA, Macherey-Nagel, Germany) was
used for leukocyte DNA isolation from whole blood sam-
ples.
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For hydrolysis of isolated DNA, 1 mL of isolated DNA
sample was added to 0.5 mL of formic acid and incubated
at 150 °C for approximately one hour.® Hydrolyzed DNA
samples were dissolved in mobile phase solution (0.05 M
potassium phosphate buffer-pH 5.5- and acetonitrile dis-
solved in 97:3,v/v). 8-OHdG/10%dG levels were deter-
mined using an electrochemical detector (ECD) at 600
mV. The dG concentration was monitored at 245 nm. Ox-
idative DNA damage was expressed as 8-OHdG/10%dG.

Statistical Analysis

SPSS 22.0
port/pages/how-cite-ibm-spss-statistics-or-earlier-ver-

version (https://www.ibm.com/sup-
sions-spss) was used for statistical data analysis and the
results were shown as meantstandard deviation (SD).
Whether the data were normally distributed or not was
evaluated with the Shapiro-Wilk test and Histogram. Dif-
ferences between groups were analyzed with Student's T-
test. In addition, dependent variable analysis was per-
formed with paired t-test and Wilcoxon signed-rank test.
Box plots were drawn with GraphPad Prism (version 8.3).
The calculation of sample size was done as described in
Picemail's description (G-POWER software, 3.1.9.2).2°
When alpha, effect size, and power were selected as 0.05,
0.7, and 0.8, respectively, the sample size was calculated

as 34 for each group.

Multivariate statistical analysis was performed using
MetaboAnalyst 5.0 (https://www.metaboanalyst.ca/). Data
were loaded into the database, and markers of OS were de-

termined by T-Test, which varied significantly between

groups. Principal Component Analysis (PCA) was applied
to detect segregation and clustering between groups. Im-
ages were presented in two dimensions and three dimen-
sions. The OS markers contributing to the separation be-
tween the groups were calculated by using the Partial Least
Squares Discriminant Analysis (PLS-DA) model, and Var-
iable Importance in Projection (VIP) scores were calcu-
lated. Additionally, heat mapping was drawn by using
Ward's algorithm, Euclidean distance measure, and T-
test/ ANOV A mode to visualize the intensities of OS mark-
ers between groups. P values of 0.05 or less were consid-
ered to be significant. In addition, the relationships be-
tween parameters were analysed using Pearson’s correla-

tion analysis.

Ethics approval

Ethics committee approval was obtained from Yiiziincii
Y1l University Faculty of Medicine Clinical Research Eth-
ics Committee with the decision dated 05 May 2020 and
numbered 23.

RESULTS

All of the COVID-19 patients had complaints of fever,
muscle pain, and cough. When the descriptive data was ex-
amined, there were no significant differences between the
COVID-19 and the control group subjects in terms of gen-
der, age and body mass index (BMI). The descriptive data,
the results of routine tests performed on the COVID-19 pa-
tients and comorbidities were demonstrated in Table 1.

Table 1. The descriptive data of the COVID-19 patient and healthy control group.

COVID-19 Patient group

Healthy Control Group

(n=35) (n=35) P value
Gender
Female (%) 13 (41.9) 18 (56.4) 0.168
Male (%0) 22 (58.1) 17 (43.6)
Age (year) 40.9+15.6 41.1+12.4 0.822
Comorbidity
Hypertension 8 (%22.9)
Diabetes mellitus 6 (%17.1)
No comorbidity 21 (% 6.0)
BMI (kg/m2) 23.9+2.98 22.6+3.03 0.768
Ferritin (ng/mL) 156.5 (87.8-220.3)
WBC (109/L) 5.1 (3.4-6.6)
Lymphocyte (109/L) 1.3 (1.0-1.8)
Neutrophile 2.7(2.1-5.2)
NLR 2.45 (1.29-3.55)
D-Dimer (mg/L) 131 (64.6-361.1)
CRP (mg/dL) 29.5 (13-68.7)

Abbreviations: BMI, Body mass index; CRP, C-reactive protein; WBC, White blood cell; NLR, Neutrophile to lymphocyte ratio.
Normally distributed data are expressed as mean and standard deviation. Data that do not show normal distribution are expressed as the median and interquartile

range (IQR)
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While serum SOD and GPx enzyme levels in the COVID-
19 patients were significantly higher than those in the con-
trol group, GSH levels, one of the important antioxidant
peptides, were relatively lower. The findings showed that
MDA and 8-OHdG/108dG levels were significantly higher
in the COVID-19 patients than in the healthy individuals.

When thiol/disulfide homeostasis was examined, it was

found that the balance shifted in favour of disulfide in the

COVID-19 group. The levels of total and native thiols and

the native thiol/total thiol ratio in the COVID-19 group

were significantly lower than in the control group. The lev-

els of disulfide and disulfide/native thiol and disulfide/to-

tal thiol ratios were significantly higher in the COVID-19

group than in the control group. All detailed results are

summarised in Table 2.

Table 2. Comparison of the levels of oxidative damage markers in the COVID-19 patients and the healthy control group. Values are given as

meandstandard deviation.

Group (Mean=Sd)
Common Name Control (N:35) C(Ol:ll |g5§g p-Value
Superoxide Dismutase (ng/mL) 21.2214+4.875 28.933+2.563 0.001
Glutathione Peroxidase (ng/mL) 8.350+1.711 15.548+2.721 0.001
Glutathione (ng/L) 19.765+4.750 9.015+2.713 0.001
Malondialdehyde (uM) 4.266+1.854 10.171+5.193 0001
8-hydroxy-2-deoxyguanosine/10¢ deoxyguanosine 1.47140.545 3.843+1.198 0.001
Total Thiol (umol/L) 546.726+45.541 386.448+65.815 0.001
Native Thiol (pmol/L) 519.401+43.873 335.875+66.465 0.001
Disulfide (umol/L) 18.128+5.421 25.286+5.989 0.001
Disulfide/Native Thiol (%) 3.587+1.247 7.869+2.493 0.001
Disulfide/Total Thiol (%) 3.322+1.080 6.721£1.870 0.001
Native Thiol/Total Thiol (%) 93.354+2.161 86.557+3.741 0.001

SOD: Superoxide dismutase, GPx: Glutathione peroxidase, GSH: Glutathione, MDA: Malondialdehyde, 8-OHdG/10°dG: 8-hydroxy-2-deoxyguanosine/10° deox-
yguanosine TT: Total thiol, NT: Native thiol, DS: Disulfide, DS/NT: Disulfide/Native Thiol, DS/TT: Disulfide/Native Thiol, NT/TT: Native Thiol/Total Thiol

In the correlation analysis, we found a significant negative
correlation between SOD and CRP levels. In addition,
there was a significant negative correlation between SOD
and ferritin levels. SOD negatively correlated with both
MDA and 8-OHdG/108dG. We found a positive correla-
tion between MDA-ferritin and MDA-CRP. MDA levels
indicated a negative correlation with both total thiols and
native thiols. In addition, while 8-OHdG/10%dG levels
were positively correlated with disulfide, 8-OHdG/10%dG

was negatively correlated with both total thiols and native

thiols. There was a positive correlation between 8-

OHdG/10%dG-CRP,

8-OHdG/108dG-Ferritin

and 8-

OHdG/108dG-D-dimer. The total thiol levels indicated a

negative correlation between CRP and ferritin. Likewise,

native thiol levels were negatively correlated with both

CRP and ferritin. The other detailed data are expressed in

Table 3 and Figure 1.
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Figure 1. The scatter dot presentation of correlations between 8-OHdG/10%dG and CRP; 8-OHdG/10%dG and ferritin, 8-OHdG/10°dG and D-

dimer; and 8-OHdG/10°dG and total thiol.
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Table 3. The correlation analysis in all subjects.

. . Neu-
\ Ferri- Lynpho- D-Di-
Pearson's r tin WBC cyte mer tro- NLR
phile
CRP (mg/dL) - 0,072 -0,163 0,180
Ferritin -
(ng/mL) © loz:s 024 i
WBC (10°/L) - 0,300 -0,246 -0,094 -0,229
Lymphocyte J gy
(10°7L) 0,268 0,177
D-Dimer
(mg/dL) - 0,151
Neutrophile
(1097L)
NLR -

SOD (ng/mL)
GPx (ng/mL)
GSH (ng/L)

MDA (uM)

8-
OHdG/10%dG)
Total thiol
(umol/L)
Native thiol
(umol/L)
Disulfide
(umol/L)

8- Total Native Disul-
OHdG/10%dG thiol thiol fide

GPx GSH MDA

0,055 0,151 -0,211 -0,147 0,145 0,160 -0,121
0,190 0,081 -0,233 -0,213 0,180 0,168 -0,250
0,249 0,089 0,092 0,070 -0,059 -0,075 -0,020
0,432 0133 0,264 0,214 -0,141 -0,135 0,145
- 0,097 -0,076 -0,135 0,149 0,124 -0,122

-0,015 -0,075 0,039 -0,029 -0,068

*: Indicated statistical significance p<0.05. Pearson’s r: the correlation coefficient, SOD: Superoxide dismutase, GPx: Glutathione peroxidase, GSH: Glutathione,
TT: Total thiol, NT: Native thiol, DS: Disulfide, MDA: Malondialdehyde, 8-OHdG/10°dG: 8-hydroxy-2-deoxyguanosine/10¢ deoxyguanosine; NLR: Neutrophile

to lynmphocyte ratio.

The blue colour indicates a positive correlation. The red colour indicates a negative correlation. An increase in colour intensity indicates an increase in the corre-

lation coefficient.

The configuration of the parameters in our study in the pa-
tient and control groups was demonstrated in two-dimen-
sional space by PCA. While the first dimension explained
67.1% of the original inter-variable variation, the second
dimension explained 12.7%. The variance explanation rate
of the two dimensions together was found to be 79.8%. In
other words, 79.8% of the variation between the original
variables for both groups could be explained by two di-
mensions (two principal components) (Figure 2). Thus, it

can be said that the patient and control groups differed sig-
nificantly according to 11 variables or when 11 variables
were taken together. As a result, PCAl and PCA2 data ac-
cording to PCA analysis were 67.1% and 12.7%, respec-
tively. As a result of the analysis, a significant separation
and clustering were found between the groups. All the OS
markers that were analysed were found to be important and
successful in distinguishing between the COVID-19 and
control groups (Figure 2).
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Figure 2. Two-dimensional (A) and three-dimensional (B) PCA score graphs of groups.
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A visual representation of the effectiveness of the variables
in separating the patient and control groups in two-dimen-
sional space is given in Figure 3. VIP graph was created,
which ranks the OS markers according to their ability to
distinguish COVID-19 patients from healthy controls
(Figure 3). An increase in the VIP score will be more de-
cisive in distinguishing COVID-19 patients from controls.

The first two OS markers with the highest VIP scores were
NT and GPx. As seen in Figure 3, the variables DS, MDA,
SOD, DS/NT, DS/TT, 80HdG and GPx showed an in-
creasing trend in the patient group, while other variables
showed a decreasing trend.
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Figure 3. VIP score graph: Strengths of OS markers that allow for the separation of groups. SOD: Superoxide dismutase, GPx: Glutathione
peroxidase, GSH: Glutathione, TT: Total thiol, NT: Native thiol, DS: Disulfide, MDA: Malondialdehyde, 8-OHdG: 8-OHdG/10°dG: 8-hy-

droxy-2-deoxyguanosine/10¢ deoxyguanosine

In addition, a heat map was drawn to visualize the distri-
bution of measured values for 11 OS markers in groups
(Figure 4). In the heat map, columns represent individual
samples, and rows represent markers. Brown bands indi-
cate that the markers are up-regulated in groups, and blue

bands indicate that they are down-regulated. The increase
or decrease in the hues of the brown and blue bands deter-
mines the level of regulation of the markers in the groups.
According to the heat map, 4 of 11 markers (GSH, NT/TT,
TT, NT) can highly distinguish COVID-19 patients.
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Figure 4. Heat map of OS markers. SOD: Superoxide dismutase, GPx: Glutathione peroxidase, GSH: Glutathione, TT: Total thiol, NT: Native
thiol, DS: Disulfide, MDA: Malondialdehyde, 8-OHdG: 8-OHdG/10¢dG: 8-hydroxy-2-deoxyguanosine/10° deoxyguanosine
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DISCUSSION

The lungs are our most oxygenated organ and one of the
target organs in viral infections and COVID-19. Hypox-
emia as a result of alveolar hypoventilation and vasocon-
striction of the pulmonary artery, which may occur due to
infections, leads to raise in amount of the ROS. OS is an
important condition that can cause many changes and dis-
eases in the human organism. An attack of COVID-19
causes an inflammatory reaction that causes the release of
pro-inflammatory cytokines seen in acute lung injury. The
raised amounts of ROS and pro-inflammatory mediators
are linked with inflammatory events and OS.® The studies
in SARS-CoV-infected lung tissue have revealed that there
is explicit production of oxidized phospholipids following
the production of ROS in damaged alveoli, pneumocytes,
and alveolar macrophages.?! In hepatitis C virus (HCV), %
and hepatitis B virus (HBV)Z infections, there is a rela-
tionship among the intensity of the disease and OS has
been confirmed in many studies. However, studies show-
ing the link among the intensity and progression of SARS-
CoV-2 infection and OS are limited.?* The continued high
death numbers and rates from SARS-CoV-2 motivate sci-
entists to continue investigating factors associated with
disease severity and progression. Silvagno et al.? reported
that GSH deficiency may be linked with inflammation and
respiratory distress in some common chronic disease con-
ditions including DM and various viral infections includ-
ing HIV. Taylor and Radding expressed the therapeutic
importance of the GSH and GPx in COVID-19 and the dis-
eases that with similar virus etiology. They stated that dis-
ruption of GSH synthesis may be linked with a raise in
clinical findings of COVID-19.%

In our literature search, we could not find any studies that
investigated the thiol/disulfide, GSH or GPx levels in pa-
tients with COVID-19. The data of this study showed that
GSH was highly suppressed and GPx was elevated in the
COVID-19 patients. NT levels were found to be relatively
higher in the control group compared to the COVID-19 pa-
tients. Rise in the amount of ROS is effective in the for-
mation of the clinical picture of this viral disease. There-
fore, it is reported that appropriate and sufficient levels of
GSH may be valuable in preventing the effects of mecha-
nisms that increase the progression of organ failure in this

disease. It has been reported that there is a decrease in total
free thiol levels and an increase in OS, especially in in-
flammatory diseases where thiol/disulfide homeostasis is
examined.?> Similarly, Zinellu et al.?” showed that sys-
temic thiols are important in the infection process and OS
steps. Hati et al.?® emphasized that the situation of the en-
dogenous local thiol/disulfide balance is effective in viral
infections. It specifically affects the functions of the gly-
coproteins of the virus. We studied serum native/total thiol

levels.

They may be associated with COVID-19 that is a viral in-
flammatory disease. Our study revealed that in the
COVID-19 group, the antioxidant-effective native/total
thiol levels were lower than in the control group, and in
parallel with this result, the disulfide levels were also quite
high. Zhao et al.?° showed that the COVID-19 patients had
lower levels of albumin, total protein and lymphocyte
compared to the healthy control group. The same study
found a significant reduction in total protein and lympho-
cyte levels and SOD activity in the severe patients of
COVID-19 than in the moderate patients of COVID-19.

The COVID-19 patients in our study were uncomplicated
and serum SOD levels were found to be relatively higher
than the control group. 8-OHdG/10%dG, which indicates
oxidative damage to DNA, and MDA, which indicates li-
pid peroxidation are among the most important oxidative
damage markers.3%3! Chuma et al.®? showed increased lev-
els of 8-OHAG in chronic HCV infection and associated
hepatocellular carcinoma (HCC). They also stated that 8-
OHdG levels may be useful to monitor the development of
HCC in patients with chronic hepatitis. Wong et al.* found
that hepatitis infection and alcohol consumption increased
8-OHdG levels. As with hepatitis virus infection, we in-
vestigated the impact of COVID-19 on 8-OHdG levels in
this study, as this may be effective for monitoring the prog-
nosis and treatment of COVID-19. Our findings showed
that 8-OHAG/10%dG and MDA levels were relatively
higher in the COVID-19 patients than in the healthy con-
trol, similar to the results of the studies mentioned above.

This study found that COVID-19 infection significantly
oxidized thiol groups in proteins or peptides, resulting in a

decrease in antioxidant enzyme levels; we showed that it
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causes an increase in oxidant activity with markers show-

ing oxidative DNA damage and lipid peroxidation.

This study revealed a negative correlation between natu-
ral/total thiol values and oxidative damage-related lipid
peroxidation and DNA damage in COVID-19. In addition,
we found that all the OS markers in our study were suc-
cessful in distinguishing both groups.

NT and GPx with the highest VIP scores were the most
successful parameters in distinguishing the COVID-19 pa-
tients from the controls. In addition, before-treatment lev-
els of CRP, D-Dimer and ferritin were higher than the af-
ter-treatment levels. The before-treatment levels of WBC
and lymphocyte levels were lower than the after-treatment

levels.

COVID-19 represents associated with infection, inflam-
mation, a cellular prooxidative action, an increase in ROS,
OS and loss of the antioxidant system. The findings dis-
cussed in this study suggest that OS is an important risk
factor for COVID-19 and also important in the pathogen-
esis of COVID-19.

In order to turn the oxidant/antioxidant balance in favour
of antioxidants, increase antioxidant efficiency and pre-
vent toxicity during infection, providing substances that
strengthen the antioxidant system as well as prevent oxi-
dative damage and also using molecular techniques to di-

rect antioxidants to target tissues may be beneficial.

In addition, the examination of some markers showing OS
and damage and antioxidant-acting factors (such as low se-
rum TT/NT levels and increased DS levels) is guiding in
terms of the balance between oxidant effect and antioxi-
dant defence mechanism. Further studies are needed to
find target mechanisms or agents associated with the oxi-
dant/antioxidant system and disease prevention or reduc-

tion in severity.
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Tenosynovial Giant Cell Tumor of the Ankle: A Case Report with an Unusual

Location

Ayak Bileginde Gelisen Tenosinovyal Dev Hiicreli Tiimor: Nadir Yerlesimli Olgu

Sunumu

Hatice KAPLANOGLU" Veysel KAPLANOGLU? Aynur TURAN? Rasime Pelin KAVAK!

Tuba AKDAG!

0z

Tenosinoviyal dev hiicreli tiimor (TSDHT), tendon kilifindan veya bursasindan kaynaklanan yavas biiyiiyen benign bir tiimordiir.
Ayak ve ayak bileginin TSDHT’ i, el ve dizle karsilastirildiginda ¢ok daha az siklikta bildirilmistir. Morfolojik olarak siklikla elde
goriilen lokalize tip ve biiylik eklemlerde goriilen diffiiz tip olarak smiflandirilir. TSDHT, ayak ve ayak bileginin yumusak doku
tiimorlerinin ayirict tanisinda diigtiniilmelidir. Sunulan ¢alismada, nadir lokalizasyon olan ayak bileginde yerlesimli, intra-artikiiler

lokalize tip, TSDHT olgusunun klinik ve radyolojik bulgular: sunulmustur.
Anahtar Kelimeler: ayak bilegi; lokalize tip; manyetik rezonans goriintiileme; tendon kilifinin dev hiicreli timorit
ABSTRACT

Tenosynovial giant cell tumor (TSDHT) is a slow-growing benign tumor arising from the tendon sheath or bursa. TSDHT of the foot
and foot ankle has been reported much less frequently compared to the hand and knee. Morphologically it is classified as the localized
form, often seen in the hand, and the diffuse form seen in large joints. Therefore, TSGCT should be considered in the differential
diagnosis of the foot and ankle soft tissue tumors. Clinical and radiological findings of the intra-articular localized form of TSGCT in
the ankle were presented in this study.

Keywords: ankle; localized type; magnetic resonance imaging; tenosynovial giant cell tumor
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INTRODUCTION

Tenosynovial giant cell tumor (TSGCT), or giant cell tu-
mor of the tendon sheath, typically originates from the syn-
ovial cells of the tendon sheath.! Both inflammatory and
neoplastic processes play a role in the pathogenesis of
TSGCT.! Based on its localization, TSGCT is classified
into two groups: intra-articular or extraarticular. The latter
can be divided as localized and diffuse according to its
growth pattern. The localized form usually affects the fin-
gers and toes, is less aggressive than its diffuse form, and
usually presents as a single nodular lesion.? Localized
form of TSGCT is rarely seen intra-articular in large joints
such as the hip, knee, and ankle.? Patients usually present
with painless, single-solitary swelling. Magnetic reso-
nance imaging (MRI) represents the most valuable imag-
ing modality in the diagnosis and preoperative evaluation.
The MRI signal characteristics of TSGCT vary depending
on hemosiderin, foam cells, and hyalinized connective tis-
sue.® Resection of the primary tumor with negative mar-
gins is the gold standard treatment for TSGCT.2

CASE REPORT

An eleven-year-old female patient complains of pain and
swelling on her right ankle for about three months. There
was no previous history of trauma. On physical examina-
tion, tenderness was present on the right side of her ankle
with localized swelling. However, the mass shows deep
tissue extension and no skin extension. Laboratory tests
were within normal ranges. Radiographs of the ankle with
lateral and anteroposterior views showed no bone damage.
MRI showed a lobulated contoured mass lesion with di-
mensions of 40x20 mm arising from the posterior of the
talus, located intra-articular region and extending through
the peroneal tendons, which was hypointense in TIW im-
ages (Figure 1), heterogeneous intermediate-hyperintense
in T2W images (Figure 2). Blooming artifacts of hemo-
siderin were observed in the gradient-echo (GRE) se-
quence (Figure 3). The enhancement pattern of the lesion
after gadolinium injection was prominent (Figure 4). Di-
agnosis of pigmented villonodular synovitis or TSGCT
was primarily considered, and total excision of the lesion
was suggested. The informed consent form was taken from
the patient. The patient was operated on under general an-
esthesia.

Figure 1. The sagittal and axial T1weighted images depict hy-
pointense, lobulated contoured mass posterior of the talus.

Figure 2. The sagittal and axial T2W images show heterogeneous
intermediate-hyperintense, lobulated contoured mass posterior of
the talus.

Figure 3. Blooming artifacts secondary to hemosiderin pigments
were observed in the GRE sequence in the mass.

Figure 4. Subtracted postcontrast TLIW image shows prominent
enhancement of the mass.
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Gross tissue evaluation of a pathology specimen showed
cream to yellow colored, lobulated, partially encapsulated,
4x3.5x1.5 cm sized tissue with smooth surfaces. Micro-
scopic examination revealed a round-oval mononuclear
cells, hemosiderin-laden macrophages, and multinuclear
giant cells in a fibrovascular stroma. Malignant compo-
nents were not observed. Findings indicate that lesion was
consistent with TSGCT.

DISCUSSION

TSGCT is a benign, slow-growing solid soft tissue tumor.*
It is debatable whether the lesion is a true neoplasm or a
reactive response to soft tissue trauma. Determination of
cytogenetic abnormalities due to karyotype analysis, re-
currence, and multifocality of lesion suggest that TSGCTs
are true neoplasm.® On the other hand, the human androgen
receptor (HUMARA) assay as TSGCTs have polyclonal
proliferation indicates that the disease is reactive or hyper-
plastic.’ Even generally believed their reactive nature; this
association has not yet been fully determined.® It is twice
as common in women and often occurs in the third to fifth
decades.” The most common symptom is an asymptomatic
mass. Additional symptoms such as pain and joint motion
restriction may occur due to compression or invasion of

adjacent tissues.*

TSGCTs are divided into two subtypes as intra-articular
and extraarticular, based on location. Additionally, they
can be classified as localized and diffuse forms according
to their growth patterns. The localized type is the most
common condition and is often seen in hands. The diffuse

form usually occurs in large joints.”

Imaging modalities effectively distinguish TSGCT from
other soft tissue tumors of the foot and ankle.* Ultrasonog-
raphy is used to distinguish solid from cystic masses in
which TSGCT is typically a homogeneous, solid, and hy-
poechoic mass.2 MRI is proved to be the most useful non-
invasive method for diagnosis and preoperative planning.
MRI characteristics are associated with the contents of the
hemosiderin of the tumor, and tumors are typically iso-to-
hypointense in T1W images, and their signal is variable in
T2W images, which is often seen as hypointense due to the

hemosiderin pigments.®

Macroscopically, the tumor is usually gray-white colored,
encapsulated, lobulated mass with yellow and brown
spots. The amount and distribution of brown or yellow
spots in macroscopic examination vary depending on the
amount of hemosiderin-laden histiocytes.” Microscopic
examination shows uniformly structured intra-extracellu-
lar hemosiderin-containing multinucleated giant cells, his-
tiocyte-like cells, fibroblast-like cells, xanthoma cells, and

vascular structures.”

In addition to TSGCT, the differential diagnosis of soft tis-
sue tumors of the ankle consists of lipomas, synovial cysts,
pigmented villonodular synovitis (PVNS), fibromatosis,
undifferentiated pleomorphic sarcoma, desmoid tumor,
leiomyosarcoma, and synovial sarcoma.* Even TSGCT
rarely affects large joints such as the ankle and knee it
should be kept in mind in the differential diagnosis of soft
tissue tumors located in the foot-ankle.*

In the diffuse form of the disease, MRI features can be
similar to those seen in PVNS.1% In contrast to PVNS,
TSGCT originated from the extraarticular synovium, and
most of the lesions are located outside the ankle capsule.°
A definitive diagnosis should be made before the operation
because surgical treatment of the two tumors is different.
While local resection of the affected tissue is effective in
treating TSGCT, extensive excision with ankle fusion is
recommended in the treatment of PVNS.1°If left untreated,
hypertrophic synovium and multiple soft tissue masses can
lead to persistent pain, limitation of movement, joint de-
struction, and osteoarthritis.'* The presented case had se-
vere pain secondary to compression of the adjacent tissues.
Treated cases have a high risk of recurrence and relapse
between 4-44 %. In relapsing cases, re-excision is applied
because the conversion to malignancy is not reported even

after multiple relapses.°

Conclusion

It is important to keep TSGCT in mind in the differential
diagnosis of a soft tissue tumor around the ankle or foot.
MRI is the most appropriate method for diagnosing and
preoperative evaluation of tumors and is valuable in deter-
mining adjacent tissue compression and extension. Alt-
hough the definitive diagnosis is made by histopathologi-
cal examination, MRI contributes to the diagnosis.
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