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Hypericum Crenulatum Polisakkaritlerinin Kanser Hiicrelerinin Proliferasyonu Uzerine Etkileri
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OzZ€eT

Kanser tedavisinde amac, saglikli hiicrelere zarar vermeden tiimor hiicresi éliimiinii indiiklemek ve bu hiicrelerin diger organlara
yayilmasini engellemektir. Metastaz durumunda, tedavi protokolleri yetersiz kalabilmektedir. Bu nedenle alternatif tedavi
yontemlerine basvurulmakta ve bu amagla bitkisel triinler yaygin olarak kullanilmaktadir. Calismamizda, Hypericum crenulatum
polisakkaritlerinin meme kanseri hiicre dizinlerinin proliferasyonu lizerindeki etkisini arastirmayr amagladik. Hypericum
crenulatum polisakkaritleri izole edilerek MCF-7 ve MDA-MB-231 meme kanseri hiicrelerine farkli seyreltilerde uygulandi ve MTT
metodu ile her iki hticre icin IC50 dozlari hesaplandi. Meme kanseri hiicrelerine IC50 dozundaki polisakkaritler 24 saat siire ile
uygulandi ve immiinositokimyasal olarak metastaz ve proliferasyon belirtecleri PI3K, Akt-1 ve Erk-1/2 ile boyamalari yapildi.
Boyanmalar H-score ile dederlendirilerek gruplar arasindaki farki belirlemek amaciyla istatiksel analiz gerceklestirildi. Hypericum
crenulatum polisakaritlerinin her iki meme kanseri hiicreleri lizerine MTT metodu ile toksik oldugu bulundu. PI3K, Akt-1 ve Erk-
1/2 boyanmalan incelendiginde, uygulama gruplarinda kontrol grubuna gére anlamli bir azalma oldugu saptandi. MDA-MB-231
hticreleri ER (-) oldugundan, metastaz kabiliyetleri MCF-7 ER(+) hlicrelerine kiyasla daha fazladir. Bu nedenle, polisakkaritlerin
toksik etkisinin MCF-7 hiicrelerinde daha ytiksek oldugu bulundu. Sonug olarak, bitkisel (iriinlerin in vitro ortamda antiproliferatif
etkilerinin yaninda in vivo etkilerinin de ortaya konulmasi agisindan ¢alismalar yapilmasi gerekmektedir.

Anahtar Kelimeler: hypericum crenulatum, meme kanseri, proliferasyon, sitotoksisite

ABSTRACT

The goal in the cancer treatment is to induce tumor cell death without damaging healthy cells and to prevent the spread of these
cells to other organs. In the case of metastasis, the cure protocols may be inadequate. Alternative methods are used to support
treatment. For this purpose, herbal products are widely used. In our experiment, we aimed to investigate the effect of Hypericum
crenulatum polysaccharides on the proliferation of breast cancer cell lines. Hypericum crenulatum polysaccharides were isolated
and were exposed to the MCF-7 and MDA-MB-231 cells at different dilutions, then IC50 doses for each cell were calculated using
MTT assay. Breast cancer cells were treated with IC50 doses of polysaccharides for 24 hours and immunocytochemistry was
performed to evaluate the expressions of metastases and proliferation markers, PI3K, Akt-1 and Erk-1/2. The staining results were
evaluated by H-score and the difference between the groups was analyzed statistically. Hypericum crenulatum polysaccharides
were found to be toxic to both breast cancer cells by MTT method. When PI3K, Akt-1 and Erk-1/2 markers of proliferation and
metastasis were evaluated, it was seen that there was a significant decrease compared to the control group. Since MDA-MB-231
cells are ER (-), their invasion ability is over compared to MCF-7 ER (+) cells. For this reason, the toxic effect of polysaccharides
was found to be higher in MCF-7 cells. As a result, in vivo studies are needed to be performed following the the antiproliferative
effects of herbal products are found in vitro.

Keywords: hypericum crenulatum, breast cancer, proliferation, cytotoxicity

INTRODUCTION
Breast cancer is most common cancer type in women and

has a high risk because of its metastatic properties.
Especially, the treatment of hormone related breast
tumors, such as estrogen receptor positive (ER+) or

progesterone receptor positive (PR+), is difficult.

Concurrently, the presence of molecules that allow tumor
cells to multiply and spread to other organs also delays
treatment of the breast cancer (1, 2). There are many signal
molecules involved in tumorigenesis. The PI3K, Akt-1 and

Erk-1/2 are the most important (3, 4). The increase in PI3K,
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Akt-1 and Erk-1/2 levels triggers the uncontrolled cell
proliferation and causes cancer to start. Such molecules are
targeted in cancer treatment. Previous studies have
reported that inhibition of these molecules caused a
decrease in the proliferation and proggression of tumor
cells (5-7). Due to the difficulty of treatment, besides
chemotherapy and surgery, alternative cure are seeked
recently. The use of herbal products and compounds are

among complementary alternative therapies (8-10).

In experimental studies, the cytotoxic effects of herbal
products are investigated in vitro and in vivo conditions.
The members of Hypericaceae plant family were searched
and it was stated that they have effects such as
antidepressant, antibacterial, anti-inflammatory and
cytotoxic. Hyperforin, an acylphloro-glucinol-type
compound, isolated from Hypericum crenulatum has
antibiotic effect on several gram-positive bacteria (11)
whereas 50 and 75 pL/mL of hypericin from Hypericum
crenulatum has cytotoxic effect on MCF-7 breast cancer
cells (12). Also photoactivated hypericin inhibited cell
division in RINm5F insulinoma cells (IC50 dose: 105.97 nM9)
(13). Another member of Hypericaceae family is Hypericum
crenulatum is an endemic plant of Nigde region. Its
compounds and biological effects have not yet been
studied. In our experiment, we aimed to search the
antiproliferative effects of polysaccharides isolated from
Hypericum crenulatum on MCF-7 and MDA-MB-231 cells via
metastasis and proliferation markers, PI3K, Akt-1 and Erk-

1/2.

MATERIAL & METHODS

Collection of plant and isolation of polysaccharides

Hypericum crenulatum plant was gathered in term of July
2013 from the Bolkar Mountains within the boundaries of
Nigde province. Its taxonomic classification was made by
biologist Ahmet Savran. The leaf parts of the plant were
used for polysaccharides isolation. The isolation method
was performed according to the previously described

protocol (14).

Cell culture

The MCF-7 and MDA-MB-231 breast cancer cell lines were
purchased from ATCC, USA. Cells were cultured in RPMI-
1640 (F1213, Biochrom, Berlin Germany) media containing

10 % fetal bovine serum (S0113, Biochrom, Berlin

Germany), 200mM L-glutamine (K0282, Biochrom, Berlin,
Germany), 100Ul/ml.  penicillin/streptomycin  (A2213,
Biochrom, Berlin, Germany) in the conditions of 370C and 5
% CO2 in a humidified atmosphere. They were grown for

70-80% confluency and then used for experiments.

Cytotoxicity assay

To detect IC50 dose of Hypericum crenulatum
3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide (MTT, M5655, Sigma,

polysaccharides,

Steinheim, Germany) assay was used. For this purpose, cells
were passage into 96-well plate (45x103 cells/well) and
allowed to confluent (70-80%) for 24 h. The stock solution of
polysaccharides  was  prepared as 100  mgr.
polysaccharides/1 mL ethanol. Cells were treated with the
different dilutions of polysaccharides (0, 1/10, 1/50, 1/100,
1/1000 from stock solution) for 24 h. Then media containing
polysaccharides was discharged and 10 yL MTT (5 mg/ml in
distilled water) and 100 pL of fresh media were added to
the cells. After 4 hours, MTT was removed and dimethyl
sulphoxide (DMSO, A3672, AppliChem, Darmstadt,
Germany) was put into the each well. The absorbance was
measured at a wavelength of 570 nm using an UV visible
spectrophotometer multiplate reader (ELx800UV, BioTek).
The experiment was repeated 3 times for each

concentration (15).

Immunocytochemistry

For immunocytochemical staining, MCF-7 and MDA-MB-231
breast cancer cells were cultured into the 24-well plates
(2.5x105 cells/per well) for 24 h. Cells were treated with the
IC50 dose of Hypericum crenulatum polysaccharides for 24
h. Then cells were fixed in 4% paraformaldehyde in PBS at
+40C for 30 min and 0.1% Triton X-100 (A4975, AppliChem,
Darmstadt, Germany) was used for permeabilization.
Following washing in PBS three times for 5 min,
endogenous peroxidase activity was inhibited with 3%
hydrogen peroxide (1 08600, Merck, Darmstadt, Germany).
Cells were incubated with primary antibodies: anti- PI3K (sc-
1637, Santa Cruz Biotechnology) ve anti- Akt-1 (sc-271149,
Santa Cruz Biotechnology) and anti-Erk-1/2 (sc-514302,
Santa Cruz Biotechnology) at +40C overnight. For negative
control, primary antibodies were not applied to cells. After
washing in PBS, the secondary antibodies, biotinylated

secondary  antibodies and peroxidase-conjugated
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streptavidin (Histostain kit, 85-9043, Zymed, Carlsbad, USA),
were used. Cells were dyed with
diaminobenzidine/hydrogen peroxide (DAB, 00-2014,
invitrogen, CA, USA) to make the immunoreactivities visible
and counterstaining was performed with Mayer's
hematoxylin (800-729-8350, ScyTek, UT, USA). Cells were
mounted with aqueous medium (K002, DBS, Pleasanton,
USA). Samples were evaluated under camera attached
(SC50, Olympus, Germany) light microscope (IX71 inverted-
florescence-phase microscope) (Olympus,  Japan).

Experiments were repeated three times (16).

Statistical analysis

The intensities of immunocytochemical staining were
determined as no staining (0), weak (+), moderate (++) and
strong (+++) respectively and cells were counted for each
intensity in five different fields. The H-score was calculated
by formula H-Score = X Pi (intensity of staining + 1). Pi
means the percentage of stained cells for intensity, varying
from 0% to 100%. The H-score was evaluated by at least
two observers independently. The values for < 0.05 were
considered statistically significant. The results were
analyzed by repeated-measures of the ANOVA test. The
Tukey-Kramer multiple comparisons test was used to
expressed differences amongst the mean values (mean *

Standard deviation) (16, 17).

RESULTS

Cytotoxicity assay

The cytotoxic effects of Hypericum crenulatum
polysaccharides were determined by MTT assay and IC50
doses for MCF-7 and MDA-MB-231 breast cancer cell lines
were calculated as 12.5 pg/ml and 10.25 pg/ml, respectively

(Figure 1).
Figure 1.
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The results of MTT assay for IC50 doses of Hypericum crenulatum
polysaccharides on MCF-7 and MDA-MB-231 breast cancer cell lines
for24 h.

Immunocytochemical results

After application of Hypericum crenulatum polysaccharides
IC50 doses for both MCF-7 and MDA-MB-231 breast cancer
cell lines, immunocytochemical procedure was performed
using proliferation markers PI3K, Akt-1 and Erk-1/2. The H-
score evaluations were compared for each cell lines and
markers. It was found that polysaccharides were toxic for

both breast cancer cell lines via proliferation markers.

Polysaccharides reduced proliferation markers in MCF-7
cells compared to control group (Figure 2). The decrease in
Akt-1 immunoreactivity was more obvious according to
control group (***P<0.001). In the Erk-1/2
immunoreactivity, the difference between the control group
and polysaccharides group was lower (**P<0.01) than the

other groups of PI3K and Akt-1 markers (Figure 3).

Figure 2.
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H-score analysis of immunocytochemical staining of PI3K, Akt-1 and
Erk-1/2 in MCF-7 breast cancer cells after application of Hypericum
crenulatum polysaccharides.

Figure 3.
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The images of immunocytochemical stainings of PI3K, Akt-1 and
Erk-1/2 in MCF-7 breast cancer cells after application of Hypericum
crenulatum polysaccharides. Arrows: immunopositive cells, Scale
bars: 20pm.
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In MDA-MB-231 cells, the immunoreactivities of PI3K, Akt-1
and Erk-1/2 were greater than the polysaccharides group
(Figure 4 and 5), whereas they were significantly decreased
in the polysaccharides group. Especially polysaccharides
prominently decreased the immunoreactivity of Erk-1/2

(***P<0.001).

When the effect of the polysaccharides drug on two
different breast cancer cells is examined, Erk-1/2 was more
repressed by polysaccharides in MDA-MB-231 cells
(***P<0.001). There was no difference between the two
cells in terms of the immunoreactivity of PI3K (P>0.05). The
distribution of Erk-1/2 immunoreactivity was similar in both

cells.

Figure 4.
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H-score analysis of immunocytochemical stainings of PI3K, Akt-1
and Erk-1/2 in MDA-MB-231 breast cancer cells after application of
Hypericum crenulatum polysaccharides.

Figure 5.
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The images of immunocytochemical stainings of PI3K, Akt-1 and
Erk-1/2 in MDA-MB-231 breast cancer cells after application of
Hypericum crenulatum polysaccharides. Arrows: immunopositive
cells, Scale bars: 20um.

DISCUSSION

Here we stated that Hypericum crenulatum polysaccharides
have inhibitory effect on the proliferation of MCF-7 and
MDA-MB-231 breast cancer cells in vitro condition via

proliferative markers PI3K, Akt-1 and Erk-1/2. In these

markers, there was a significant decrease compared with
the un-treated group. In the current study, we used
Hypericum crenulatum polysaccharides that had not been
studied before was used. But the other species belonged to
the genus of Hypericum, have shown to have an
antiproliferative effect on tumor cells in vitro conditions (11,

12, 18-23).

Hyperforin from Hypericum perforatum, was toxic for MCF-
7, MDA-MB-468 and MT-450 mammary carcinoma cell lines
at IC50<5 pM (11). Hypericin, another agent extracted from
Hypericum perforatum, caused cell death in MCF-7 cells at a
dose of =50 pl/ml (12). In another study, IC50 dose of
hypericin for MCF-7 cells was found as 5 pg/ml for 24 h and
0.5 pg/ml for 48 h (18). Concurrently, hypericin activated
with light, triggered the apoptotic pathways on A375,
501mel and UCT Mel-1 melanoma cells. It was indicated
that extrinsic pathway was occured via caspase-8 in A375
cells, whereas the intrinsic pathway was initiated by
caspase-8 and PARP in UCT Mel-1 cells (19). The extract of
Hypericum scabrum, has also been shown to have a
cytotoxic effect on some tumor cells, such as MCF-7 human
breast carcinoma cells, A549 non-small cell lung carcinoma,
HepG-2 hepatocellular carcinoma and HT-29 colorectal
carcinoma cells (20, 21). The methanolic extract of
Hypericum salsugineum has been evaluated for its
antiproliferative and cytotoxic effects on MCF-7 and MDA-
MB-231 breast cancer cell lines. In both cells, the
methanolic extract of Hypericum salsugineum at dose of
350 pg/ml, repressed the cell migration and colony
formation (22). In our study, we found that the Hypericum
crenulatum polysaccharides has a cytotoxic effect on MCF-
7 and MDA-MB-231 and detected the IC50 dose of
Hypericum crenulatum polysaccharides for MCF-7 and
MDA-MB-231 cells as 12.5 pg/ml and 10.25 pg/ml,

respectively.

The presence of proliferative markers plays an important
role in the development and progression of cancer.
PI3K/Akt/mTOR signalling pathway has a crucial role for
progression and survival of tumor cells. In the studies about
the cancer, it is intended to be suppressed the signal
molecules of PI3K/Akt/mTOR pathway by anticancer agents
or herbal extracts, respectively (24, 25). It was reported that
the compound of hyperoside found in the genus of

Hypericum and Crataegus, induced autophagy in A549 non-
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small cell lung cancer cells. It was suggested that there was
a relationship between the autophagy and inhibition of the
PI3K/Akt/mTOR signaling pathway and also induction of
Erk1/2 (21). In the current study, we determined that there
was a significant reduced expression of PI3K, Akt-1, Erk-1/2
by Hypericum crenulatum polysaccharides in MCF-7 and

MDA-MB-231 breast cancer cell lines.

CONCLUSION

In our experiment, Hypericum crenulatum polysaccharides
have cytotoxic effect on both MCF-7 and MDA-MB-231
breast cancer cell lines in vitro condition. After the
application of Hypericum crenulatum polysaccharides, the
antiproliferative effect was ascertained by the decrease in
PI3K, Akt-1, Erk-1/2 markers. The further studies of in vivo
cancer model are needed to establish the antiproliferative

effect of Hypericum crenulatum polysaccharides.
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Clinical effects of external ventricular drainage system, potential
complications and complication management

Eksternal ventrikiler drenaj sisteminin klinik etkileri, olasi komplikasyonlari ve yonetimi

Serhat Yildizhan! *=", Mehmet Gazi Boyaci*

1 Neurosurgery Department, Afyonkarahisar Health Sciences University Faculty of Medicine, Afyon/Turkey

OzZ€eT

AMAC: Bu ¢alismanin amaci, uygulanan eksternal ventrikiiler drenaj sisteminin mortalite (izerine etkisini, olusabilecek
komplikasyonlari ve komplikasyonlarin yénetiminin ortaya konmasidir

GEREC VE YONTEM: Ocak 2016 - Kasim 2018 aylari arasinda Afyon Kocatepe Universitesi Beyin Cerrahisi Kliniginde eksternal
ventrikiiler drenaj sistemi takilmis toplam 128 hasta geriye doniik olarak tarandi. Hastalar yas, cinsiyet, endikasyon, basvuru
anindaki bilin¢ diizeyleri, sistemik enfeksiyon varligi, sekonder komplikasyonlar agisindan arastirildi. Eksternal ventrikiiler drenaj
uygulamasinin klinik sonlanim lizerine etkileri degerlendirildi.

BULGULAR: Calisma boyunca 128 hastaya toplamda 176 kez ventrikiilostomi uyguland.. Yas araligi 1-88 arasinda olan 73 erkek,
55 kadin hasta vardi. Hastaneye basvuru aninda ortalama GKS degeri 64 hastada 7'nin altinda idi. Toplam 38 hastada ventrikiilit
gelisti. Basvuru aninda 8 hastada sistemik enfeksiyon ve antibiyotik kullanim Oykiisti tespit edildi. 52 hasta takipler sonucunda
kaybedildi.

SONUC: Eksternal ventrikiiler drenaj sistemi acil sartlarda kafa i¢i basinci diistirmek amaciyla uygulanan ve klinik sag kalim
tizerine olumlu etkileri bulunan bir sistemdir. En sik ve en oliimciil komplikasyon enfeksiyon gelisimidir. Drenaj sistemi sadece
kesinlikle gerekli olan durumlarda ve belirli protokollere gére yapilmali, ventrikiilostomi gerekli stire boyunca tutulmali ve 5 giin
sonra enfeksiyondaki lissel artis g6z dniine alinarak hastalar yakin takip edilmelidir.

Anahtar Kelimeler: eksternal ventrikiiler drenaj sistemi, ventrikiilit, mortalite

ABSTRACT

OBJECTIVE: The aim of this study is to reveal the effect of external ventricular drainage system on mortality, potential
complications and management of complications.

MATERIALS AND METHODS: Data of 128 patients undergoing external ventricular drain placement procedure at Afyon Kocatepe
University Department of Neurosurgery between January 2016 and November 2018 were screened retrospectively. Age, sex,
indication, level of consciousness at the time of admission, presence of systemic infection, and secondary complications of the
patients were examined. The effects of external ventricular drainage on clinical outcome were evaluated.

RESULTS: A total of 176 ventriculostomies were performed in 128 patients during the study. There were 73 male and 55 female
patients with an age range of 1-88 years. The mean Glasgow Coma Scale at admission was <7 in 64 patients. Ventriculitis
developed in a total of 38 patients. Systemic infection and antibiotic use history were detected in eight patients at admission.
Fifty-two patients died during the follow-up period.

CONCLUSION: External ventricular drainage is a system applied to reduce intracranial pressure under emergency conditions and
has positive effects on clinical survival rate. Infection is the most common and most mortal complication. The drainage should
only be applied in cases where it is absolutely necessary and in accordance with certain protocols. Furthermore, ventriculostomy
should be kept only for the required period of time, and patients should be followed closely considering the exponential increase
in infection after five days.

Keywords: external ventricular drainage system, ventriculitis, mortality

INTRODUCTION the spread of intracerebral hemorrhage (ICH) and
External ventricular drainage (EVD) is a method used for the subarachnoid hemorrhage (SAH) to the ventricular system
treatment of intraventricular hemorrhage (IVH) caused by and the treatment of acute hydrocephalus. The aim of EVD
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The effects of external ventricular drainage on mortality

is to lower the volume by draining the bleeding and
cerebrospinal fluid (CSF), to administer the fibrinolytic drugs
directly into the ventricle, to reduce the destructive effects
of blood within the ventricle, and to reduce intracranial

pressure.

In neurosurgery practices, ventricular catheter placement
approach for CSF drainage is increasing gradually in both
acute hydrocephalus treatment and clinical situations
requiring temporary treatment [1- 8]. Frequent mechanical
complications such as dislocation and obstruction can be
listed as the disadvantages of EVD system [5, 9, 10].
Furthermore, infective = complications resulting in
ventriculitis and meningitis, which cause serious morbidity
and are responsible for most adverse sequelae, are seen [4,
10-15]. These complications, which are very difficult to
treat, increase the length of hospital stay and therefore,

increase the cost of treatment [11, 16, 17].

Although there are highly effective antibiotics and closed
drainage systems, the infection rate of ventricular catheters
is still high and infection rates have been reported to be 0-
40% [4, 10-12, 14, 18-21]. There is still no consensus on the
time required for periodic replacement of optimal
ventricular catheters and the use of intraventricular
antibiotics. In some studies, infection has been reported to
be independent of catheter duration [4, 19-21]. Therefore, a
functioning ventricular catheter is recommended to remain
until it gets infected or blocked and to be removed if it is
ensured that it is no longer necessary [3]. There are also
studies in the literature showing that infection rates
increase with increasing duration of ventricular catheters
[8,14,15,17, 18, 22, 23]. In the present study, the effects of
ventricular catheters on survival, its complications, and
treatments for the management of complication were

discussed.

MATERIALS & METHODS

Patients undergoing percutaneous ventriculostomy at
Afyon Kocatepe University Faculty of Medicine Department
of Neurosurgery between January 2016 and November
2018 were prospectively enrolled in the study. The
operation was typically performed in an operating room
with an aseptic environment. In some patients with a poor
general condition, who were on a ventilator, the procedure

was performed in the neurosurgical intensive care unit. All

patients received prophylactic antibiotic treatment before
the intervention and systemic antibiotic treatment for five
days after the intervention. In patients with a suspicion of
postoperative ventriculitis, the catheter was changed and

the removed part was sent for culture analysis.

Age, sex, underlying disease, secondary complications,
other concomitant infections, antibiotic treatment, and
ventriculostomy duration were collected from each patient.
Cerebrospinal fluid assays were performed at least once
every 48 hours and included cytology, culture and

biochemical analyzes.

Infection criteria were determined before the study
accordingly, positive CSF culture or CSF glucose of
<15mg/dL and a combination of at least 50 leukocytes and
polymorphs more than 25 in direct examination were

interpreted in favor of infection.

Patients who had IVH after trauma, had previously
undergone shunt placement or EVD for any reason, and
those who showed signs of cranial infection before EVD

placement were excluded from the study.

Brain computed tomography (CT) was performed in all
patients. Brain CT was repeated when there was no
additional neurological deficit, decrease in GCS score and

CSF drainage eight hours after EVD placement.

Statistical analysis was performed using Statistix version 4.0
and standard database techniques from which all data
were later converted to numeric format (Analytical
Software, Tallahassee, Florida, USA) (variance, frequency
distribution, and test of significance and BDMP survival

analysis, univariate, and multivariate analysis).

RESULTS

The mean age of 128 patients was 42.6 years (1 to 88
years). Of these patients, 73 (57.3%) were male and 55
(42.7%) were female patients. Sixty patients had
hydrocephalus, 58 patients had ICH, and 10 had SAH. The
number of cases with a hemorrhage volume of less than
30mL and more than 30mL was 22 and 36, respectively
(Table 1). Majority of hemorrhage was observed to be
localized in lobar and thalamus (Table 2). When the
localization and volumes of hemorrhage were examined,
the mean volume of lobar hemorrhage was found to be 38

mL whereas the mean volume of thalamic hemorrhage was
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20mL. Of the patients, 64 had a GCS score of <7, 28 had a
GCS score of 8-12, and 36 had a GCS score of 13-15 at the
time of admission. Of the 128 patients included in the
study, 52 (40.6%) died, 42 of them had a GCS score of <7
(Table 3).

Table 1. ICH Volume Frequency

Haemorrhage Volume Case Percentage
0-10 mL 6 M%
11-30 mL 16 28 %
31-60 mL 22 37 %
60 mL & above 14 24 %
Table 2. Frequency of ICH by Location
Location Case Percentage
Lobar 26 44 %
Thalamic 22 38 %
intraventricular 3 5%
Serebellar 3 5%
Basal ganglion 2 4%
Brainstem 2 4%

Table 3. EVD infection and death in various GCS categories

GCS 3-7 GCS 8-12  GCS 13-15

Total patients 64 28 36
EVD infection 20 12 6
Death 42 6 4

Death due to

o 18 2 -
ventriculitis

Patients with signs of increased intracranial pressure or
progression to hydrocephalus underwent EVD procedure.
The catheter was removed in patients who had
improvement in neurological status and hydrocephalus. A
ventriculoperitoneal shunt was inserted in 12 patients who
developed obstruction. Of the patients, 76 survived and
their scores increased from Grade 3-5 to Grade 2-4. The
morbidity of the patients was evaluated and they were
grouped as moderate disability, severe disability, and
vegetative state based on GCS criteria. Moderate disability
was observed in 12 patients, severe disability was observed
in eight patients, and vegetative state was observed in three

patients.

Ventriculostomy infection was seen in a total of 38 patients
and culture was positive in 22 of them. The most common
causative agents were found to be gram negative bacilli.

Systemic infection findings were detected in eight patients

during ventriculostomy. Chest and urinary tract infections
were the most common infections. No ventriculostomy
catheter change was required in 90 patients. However, it
had to be changed once in 20 patients, twice in 16 patients,
four times in eight patients and five times in two patients.
Infection was developed in 18 of these patients in the first
week, 12 patients in the second week, six patients in the
third week, and two patients in the fourth week and the
catheter was changed. The total duration of catheter was 4-
32 days (mean: 11.6 and median: 8 days). The duration of
catheter was 4-10 days in the group with the highest
number of patients (n=62). Catheters were kept for more
than 30 days in only eight patients. The day of onset of

infection varied from four to 22 days.

Mortality was high in lobar hemorrhage with high volume
despite EVD whereas survival rates were found to be higher
in thalamic hemorrhage opening to a ventricle with a low

volume (figure 1, 2).

Figure 1. Intracerebral Haemorrhage

Figure 1 A: Intracerebral hemorrhage with high-volume ventricular.

Figure1 B: Low-volume intracerebral hemorrhage with left thalamic-
seated ventricle.

Figure 1 C: Bleeding from the left cerebellar-settled ventricle.

Figure 2. Intracerebral Hemorrhage

Figure 2 A: 59 years of age female patient with hypertension-induced
ventricular thalamic bleeding.

Figure 2 B: Post-EVD application 15th day check CBT.

Figure 2 C: CBT from 3rd month control of the patient where the EVD
was extracted after the bleeding was resorbed.

Survival and ventriculitis rates were lower in patients

undergoing EVD for hydrocephalus.
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Evaluation of the results revealed that mortality rate was
high both during and after the acute period (n:52). Forty-
two of the 64 patients with GCS <7, six of 28 patients with
GCS 8-12, and four of 36 patients with GCS 13-15 died prior
to EVD placement. Infected EVD was most common in
patients with GCS <7 and ventriculitis was the leading cause

of death (Table 3).

DISCUSSION

The external ventricular drainage system is used to reduce
intracranial pressure in the treatment of acute
hydrocephalus and ventricular hemorrhage due to ICH and
SAH. The aim of this treatment is to eliminate the increase
in cerebral edema and intracranial pressure caused by the
mass effect of ICH and to prevent rapidly developing
obstructive hydrocephalus. Sudden death occurs due to the
congestion in CSF absorption and communicating
hydrocephalus caused by an inflammatory response and
scar tissue formation following arachnoid contact with
blood destruction products. In these patients, intracranial
pressure should be lowered by inserting EVD urgently. The
EVD system should be continued until the blood clot in the

ventricle is dissolved and CSF circulation is normal [24].

Intracerebral hemorrhage is mostly localized in lobar and
putamen [25]. In a study by Eroglu et al. [26], lobar
hemorrhage was reported in 41% of the cases and
putaminal hemorrhage was reported in 36% of the cases.
Albayrak et al. [27] reported that the most common
localization was in the thalamus and lobar. In the present
study, IVH was found to be localized in lobar in 44% of the
cases and in the thalamus in 38% of the cases. A
hemorrhage volume of 30mL is accepted as a critical
threshold in ICH cases [28]. Tuhrim et al. [29] reported an
increase in mortality rate when hemorrhage volume
exceeded 30mL. In a study by Davis et al. [30], TmL increase
in bleeding volume was reported to lead to a 55% increase
in mortality. In the present study, the hemorrhage volume

of 26 (68%) of 38 patients who died was higher than 30mL.

The most common complication in patients undergoing
EVD is catheter-related infection and ventriculitis. Infection
could not be terminated despite all the protocols [31]. In
the EVD placement guidelines published by the Infectious
Diseases Society of America, long-term antibiotic use has

been opposed although the use of prophylactic antibiotics

is recommended [32]. Factors determining susceptibility to
infection may include the presence of systemic infection,
the need for surgical intervention, prolonged operation
time, CSF leakage, and inability to replace the catheter in
risky situations [33-37]. In a multi-centered study conducted
in the United States, it has been emphasized that each
center has determined a protocol in their own way
regarding the EVD placement and there is no common
protocol in this regard [38]. Following this study, Ramanan
et al. [39] published Penn EVD application protocols and
prepared the patients according to this protocol. A
significant decrease was observed in infection rates after

the applications made following a specific protocol [40].

The infection rate of 29.6% in our patients is in the range of
0-40% in other studies [4, 10-12, 14, 18-21]. Precise
identification of ventriculitis can be possible with the
correlation between positive culture results and pleocytosis
in CSF examination. Although Mayhall et al. [14] describe
EVD-associated ventriculitis with culture positivity, it was
reported in another study that low CSF glucose value and
an important CSF pleocytosis could only be explained by
the presence of infection [41]. In the present study, a
significant difference was found between the infected and
non-infected groups in terms of CSF cell number and

glucose values even in culture-negative patients.

High infection rates may be associated with ventricular
catheter duration which was longer than other studies [8,
19]. The mean duration of catheter was 8.6 days in infected
patients. This supports the idea that catheter stay in place
more than five days increases the susceptibility to infection.
Intraventricular antibiotic administration for prophylactic
purposes has been reported to have no effect in preventing
ventriculitis but to play an important role in the treatment
[8, 10, 13].

Glasgow Coma Scale score at the time of the first admission
to the emergency department is of great importance in
terms of prognosis. In the present study, 42 (65.6%) of 64
patients with GCS <7 at the time of first admission, six
(21.4%) of 28 patients with GCS 8-12, and four (1%) of 36
patients with GCS 13-15 died. The higher the GCS before

the procedure, the better the prognosis.

The essence of this study is to show that there is a

significant relationship between the duration of a
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ventriculostomy catheter being in place and ventriculitis
and mortality. Duration of a catheter being in place was 8.6
days in the infected group while it was 5.2 days in the non-
infected group. Prospective studies have shown a positive
relationship between ventriculitis and catheter duration in

general [12, 14, 23].

CONCLUSION

In conclusion, EVD applied to reduce intracranial pressure is
a treatment method with positive effects on morbidity and
mortality despite the complications that may occur.
Patients' consciousness at the time of admission,
hemorrhage volume, hemorrhage location, age and
concomitant diseases and ventriculitis are important
factors in terms of prognosis. External ventricular drainage
is a successful method with infection risk that helps to
reduce intracranial pressure in the early period and
reduces sudden death caused by hydrocephalus. Prognosis
is relatively better in patients with higher GCS scores and
shorter catheter duration, however, infection and mortality
increase as initial GCS scores decrease and duration of the
catheter increases. A standard should be set for the
procedures applied during EVD placement and the
procedure should be performed based on a certain

protocol.
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The Effect of Platelet Rich Plasma Frequency On €arly Stage Knee
Osteoarthritis

Plateletten Zengin Plazma Uygulama Sikliginin Erken Evre Diz Osteoartriti Uzerine Etkisi

Aziz Atik *

1 Orthopedics & Traumatology Department, Balikesir University Medical Faculty, Altieylul-Balikesir/Turkey

OzZ€eT

AMAC: Plateletten zengin plazma (PRP) erken evre diz osteoartritinde (OA), zellikle gen¢ hastalarda agriyi azaltip fonksiyonu
arttirarak iyi sonuglar saglamaktadir. Ancak ideal dozun ne oldugu ve kag kere yapilmasi gerektigi, farkli OA evrelerindeki etkinligi
tartisilagelen konulardir. Literatiirde uygulama sikligi ile PRP etkinligini karsilastiran az sayida ¢alisma vardir. Bu ¢alismanin
amaci, primer diz OA hastalarinda PRP uygulama sikliginin etkinligini kiyaslamakeir.

GEREC ve YONTEM: Ocak 2016 ile Nisan 2017 arasinda kriterlere uygun 174 hasta geriye déniik olarak incelendi. Hastalar
uygulama doz sayilarina gére 3 gruba béliindii. Tedaviden once ve tedaviden sonraki 6. ve 12. aylarda Western Ontario and
McMaster University Arthritis Index (WOMAC) skorlari, International Knee Documentation Committee (IKDC) skorlari ve 100 mm
Visual Analogue Scale (100 mm VAS) skorlari 6l¢iildii. Hastalarin memnuniyet durumu ve tedaviye bagli komplikasyonlar 12. ayda
degerlendirildi.

BULGULAR: Takip sonunda her 3 grupta tedavi dncesi degerlere gére iyilesme gériildii (p<0,05). Agni skorlarinda (p<0,001) ve
fonksiyonel skorlarda (p<0,001) her 3 grupta da onemli gelisme vardi. Tedavi 6ncesi ve sonrasi degerlendirildiginde iki ve li¢ doz
uygulana gruplar arasinda istatistiksel anlamli bir fark yoktu (p>0,05). Tek doz grubunun klinik ve fonksiyonel sonuglari diger iki
gruptan kotiiydii (p<0,05).

SONUC: Tek doz PRP uygulamasinin yeterli etkinligi saglamadigi, bu sebeple tedavide uygun metodun en az 2 doz PRP
uygulamasi oldugu kanaatindeyiz.

Anahtar Kelimeler: plateletten zengin plazma, PRP, diz, osteoartrit, doz, siklik

ABSTRACT

OBJECTIVE: Platelet rich plasma (PRP) revealed quite satisfying results for early knee osteoarthritis (OA) especially in younger
ages by decreasing pain and improving function and quality of life. However, what becomes the ideal dose and how often it
should be performed, the effectiveness of intra-articular PRP injection in different stages of OA are the main topics discussed.
There are few studies in the literature comparing the efficacy of PRP with the administration dose. The primary aim of this study
was to compare the efficacy of different doses of PRP in primary knee OA and to determine the ideal treatment modality.

MATERIALS AND METHODS: 174 patients who met the criteria were evaluated retrospectively between January 2016 and April
2017. The patients were divided into 3 groups according to doses. Western Ontario and McMaster University Arthritis Index
(WOMAQ) scores, International Knee Documentation Committee (IKDC) scores and 100 mm Visual Analogue Scale (100 mm VAS)
scores were calculated before treatment, 6 months and 12 months dfter treatment. Satisfaction status and treatment-related
complications were examined at 12 months after treatment.

RESULTS: At the end of the follow-up, a significant improvement was observed in all three groups compared to the pre-treatment
values (p <0.05). Significant improvement was observed in pain scores (p <0.001) and functional scores (p <0.001) in all three
injection groups. No significant difference was observed between twice or thrice injections (p >0.05). The clinical and functional
results of one injection was significantly lower than the other groups (p <0.05).

CONCLUSION: We think that single dose therapy is less sufficient in effect, thus the appropriate method of treatment is at least 2
doses of PRP.

Keywords: platelet rich plasma, PRP, knee, osteoarthritis, dose, frequency

INTRODUCTION rate of sport activities and increased average-life
Joint cartilage pathologies tend to increase recently due to expectancy [1, 2]. Osteoarthritis (OA) is the most commonly
many factors like higher prevalence of obesity, increased seen joint disorder in all around the world especially over
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60 years of age [3]. In 1986, The American Rheumatism
Association made a definition and classified the diagnostic
and therapeutic criteria of OA. According to this definition;
OA includes heterogeneous group of symptoms and signs
caused by joint cartilage disorders, and carries on with

periarticular and bony changes [4].

In early stages of OA, joint pain and stiffness are
predominant than other symptoms. Therefore, the primary
objective in the treatment to be applied is to reduce the
joint pain and stiffness, and also to increase the functional
capacity. In addition, the long-term treatment plan should
aim to reduce joint damage and improve the quality of life

[5].

Multiple treatment modalities can be combined
simultaneously, according to the risk factors and
symptoms. Patient-based treatment usually begins with
topical agents and nonsteroidal anti-inflammatory drugs
(NSAIDs), but the therapeutic efficacy of these drugs is
particularly limited in advanced stage osteoarthritis with
well-known side effects especially in elderly ages.
Intraarticular steroid injections can provide short-term pain
control and functional gain, but its harmful effects are still
on debate thus prevents continuous use [6, 7]. There have
been several studies on the beneficial effects of
intraarticular hyaluronic acid (HA) injections [8-10]. It may
increase the range of motion by lubricating the joint
surfaces, and provides long-term pain control [11]. All these
therapeutic modalities can success in some manners but

may not cease natural progress of the disease.

First studies about platelet rich plasma (PRP) revealed quite
satisfying results especially in younger ages by decreasing
pain and improving function and quality of life. Some
studies comparing PRP and HA, concluded in favor of PRP
[12-14]. However, what is the ideal dose and how often it
should be performed, the effectiveness of intra-articular
PRP injection in different stages of OA are the main topics
discussed. There are few studies in the literature comparing
the efficacy of PRP with the administration dose. The
primary aim of this study was to compare the efficacy of
different doses of PRP in primary knee OA and to
determine the ideal treatment modality.

MATERIAL AND METHOD

In this study, 174 patients who met the criteria were

evaluated retrospectively between January 2016 and April

2017. Local ethical committee has approved the study
(ethical approval number: 94025189-050.03). All patients
signed informed consent forms, and all administrations
were performed by the same surgeon (AA). Patients were
selected seriatim for administration dose. Treatment
inconsistency and lose of follow-up figured out the total

patient numbers after applying exclusion criteria.

Inclusion criteria were; intraarticular autologous PRP
injected symptomatic early stage (Kellgren Lawrence [KL]
stage 1-2) primary knee OA, at least 1-year follow-up,
absence of any cognitive disease and systemic disorders
such as diabetes. Exclusion criteria were; rheumatic
disease, axial deformity (varus/valgus > 5°), hematological
diseases (coagulopathy) or therapy with anticoagulants /
antiaggregant, severe cardiovascular diseases,

immunocompromised patients, and patients with Hb values

<11 g/dl and platelet values < 150,000/mm?>,

KL stages of all patients were determined by radiographic x-
ray and KL stage 1 and 2 patients were included in the
study. The patients were divided into 3 groups according to
doses: PRP1 (single-dose PRP), PRP2 (2-dose PRP) and PRP3
(3-dose PRP). Western Ontario and McMaster University
Arthritis Index (WOMAC) scores, International Knee
Documentation Committee (IKDC) scores and 100 mm
Visual Analogue Scale (100 mm VAS) scores were calculated
before treatment, 6 months and 12 months after
treatment. Satisfaction status and treatment-related
complications were examined at 12 months after

treatment.

PRP Preparation Protocol

A 40-mL venous blood sample was taken in aseptic
conditions from antecubital region in 6 vacutainer tubes
with 3.2% sodium citrate. Samples were gently turned
upside down to ensure mixing of the anticoagulant with the
blood. One of the tubes was sent to the laboratory for
complete blood count. Blood samples were centrifuged for
10 min at 1800 rpm to separate the erythrocyte layer. The
upper plasma layer was carefully collected in a new sterile
propylene tube while attempting not to remove the
leukocyte layer. The plasma from all tubes was centrifuged
again for 12 min at 3400 rpm to obtain a two-part plasma,
with the upper part consisting of platelet-poor plasma and
the lower part consisting of leukocyte-poor, platelet-rich

plasma (LP-PRP). The platelet-poor plasma was taken out to
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obtain a final volume of 4 ml. This LP-PRP was mixed
carefully by absorbing with pipets to resuspend the
platelets, and it was then transferred to a new tube. A
separate part of the final LP-PRP was sent to the laboratory
for platelet count. Before the injection %10 of Ca-chloride

was added to the PRP unit to activate platelets.

Injection Procedure and Follow-up

The knee region was prepared with povidone iodine
solution application in sterile conditions. Injection was
performed with a 22-g needle from the superolateral knee
region. After injection, the knee was immobilized for 10
minutes and the patient was observed for 1 hour.
Application of ice around the joint and paracetamol was
prescribed for pain control. The patients were reevaluated
at the 6th and 12th months after the total treatment dose

preferred and the side effects were recorded, besides

satisfaction status was questioned at the end of 12 months.

Statistical Analysis
All analyzes were performed with SPSS (IBM Corp. Released
2013. IBM SPSS Statistics for Windows, Version 22.0.

Armonk, NY: IBM Corp.) Data was reported as standard

Table 1. Demographic Data

deviations (SDs) or frequencies. Normality was confirmed
using the Shapiro-Wilk test. The quantitative data was
investigated with one-way analysis of variance (ANOVA),
and then when the variances were homogeneous the
Bonferroni test or when the variances were not
homogeneous the Tamhane T2 test were used for
comparison. Qualitative data were analyzed using
Pearson's Chi-square test. In each group, knee scores at 6-
month and 12-month follow-up were compared with
repeated one-way ANOVA and then with Bonferroni test

and p <0.05 values were considered significant.

RESULTS

64 patients (98 knees) received a single-dose of PRP, 52
patients (78 knees) received two doses of PRP with 1-month
interval, and 58 patients (84 knees) received 3 doses of PRP
with 1-month intervals. Age, sex, body mass index (BMI),
lesion side, and duration of symptoms were analyzed in all

3 groups (Table 1).

PRP1 PRP2
Patient/Knee 64/98 52/78
Age
Mean+SD 60.9+13 57.8+16.1
Distribution 21-83 15-81
Sex(Male/Female) 27/37 30/22
BMI
Mean 27.2+5.5 25.4+4.2
Distribution 16-49.8 20-35.2
Lesion Side
Right/Left 47/51 36/42
Bilateral 34 20
Symptom Duration (Months)
Mean+SD 22.6+18.6 23.8+22.6
Distribution 1-120 3-72
Follow-up Time (Months)
Mean.+SD 14.843.2 16.4+4.8
Distribution 12-18 12-20
Kellgren Lawrence Stage
Stage 1 38 30
Stage 2 50 48

PRP3 Total P value
58/84 174/260 0.985
63+11.6 60.8+13.1 0.226
31-85 15-85
28/30 85/89 0.105
25.7+4.9 26.4+5.1 0.305
17.4-36.7 16.4-49.8
38/46 121/139 0.804
21 75
19.9+16.3 21.8+18.4 0.882
3-60 1-120
13.6+4.6 14.0+4.6 0.642
12-18 12-20
40 108 0.686
44 142 0.702

15



Aegean J Med Sci
2020;1:13-19

Atik
PRP Frequency for Knee Osteoarthritis

Table 2. Functional Scores

PRP1 PRP2 PRP3 P Value'
(n=89) (n=78) (n=72)
WOMAC stiffness
Basal
Mean £ SD 2.5+0.8 2.6+0.8 2.5+0.8 0.624
Range (1-5) (2-4) (2-4)
6. months
Mean +SD 1.8+0.9a,b 1.1£0.6 1.2+0.8 <0.05
Range 1-5 0-4 0-4
P value2 <0.05 <0.05 <0.05
12 months
Mean.#SD 1.9+0.9a,b 1.3+0.7 1.4+0.9 <0.05
Range 0-5 0-4 1-4
P Value3 <0.05 <0.05 <0.05
WOMAC Pain
Basal
Mean.+SD 7.1+1.2 7.2+1.3 7.2+.1.1 0.728
Range 5-12 5-9 5-10
6 months
Mean.#SD 6.0+1.6a,b 49+1.6 51+1.4 <0.05
Range 1-11 3-9 4-12
P Value2 <0.05 <0.05 <0.05
12 months
Mean.zSD 6.3+1.8a,b 5.3+1.8 5.4+1.9 <0.05
Range 2-11 1-9 4-9
P Value3 <0.05 <0.05 <0.05
WOMAC function
Basal
Mean+SD 20.6+2.9 20.7+2.8 21.3£2.8 0.912
Range 16-39 17-28 17-35
6 months
Mean.#SD 18.0+¢1.8a,b 15.4+2.2 15.2+1.9 <0.05
Range 4-38 4-26 10-30
P Value2 <0.05 <0.05 <0.05
12 months
Mean.#SD 19.1+4.6a,b 16.8+4.2 16.6+3.5 <0.05
Range 6-37 4-25 14-25
P Value3 <0.05 <0.05 <0.05
WOMAC total
Basal
Mean.#SD  30.2+4.2 30.5+4.3  31.0£3.9 0.682
Range 23-55 24-40 24-49
6 months
Mean.#SD 25.8+6.7a,b 21.4+5.8 21.5£5.4 <0.05
Range 6-46 5-52 8-32
P Value2 <0.05 <0.05 <0.05
12 months
Mean.+SD 27.3+6.°a,b 23.4459 234457  <0.05

P value': Comparison of data between groups and among PRP1, PRP2
and PRP3

P value?: Comparison of data between groups and among pretreatment
and post treatment 6 months

P value3: Comparison of data between groups and among pretreatment
and post treatment 12 months

a Significantly between groups and among group PRP1 and group PRP2.
b Significantly between groups and among group PRP1 and group PRP3
c Significantly between groups and among group PRP2 and group PRP3

There were 27 male 37 female patients in the PRP1 group
and the mean age was 60.9 (30-75) years. Average BMI was
calculated 27.2 (19-34.8). In PRP1 group, there were 47 right
and 51 left knees while 34 being bilateral. The mean
symptom duration was 22.6 months (1-120) and the mean
follow-up period was 12.8 months (10-13). According to KL
classification, 38 knees were stage 1 and 60 knees were

stage 2.

There were 30 male 22 female patients in the PRP2 group
and the mean age was 57.8 (28-72). Average BMI was
calculated 25.4 (20.4-35.2). In PRP2 group, there were 36
right and 42 left knees while 26 being bilateral. The mean
symptom duration was 23.8 months (3-72) and the mean
follow-up period was 16.4 months (12-20). According to KL
classification, 30 knees were stage 1 and 48 knees were

stage 2.

There were 28 male 30 female patients in the PRP3 group
and the mean age was 63 (31-73). Average BMI was
calculated 25.7 (17.4-36.7). In PRP3 group, there were 38
right and 46 left knees while 26 being bilateral. The mean
symptom duration was 19.9 months (3-60) and the mean
follow-up period was 13.6 months (12-18). According to KL
classification, 40 knees were stage 1 and 44 knees were

stage 2.

There was no statistically significant difference between the
three groups in terms of patient demographic information
(p> 0.05). WOMAC score values before and after treatment
are shown in table 2. At the end of 6 and 12 months follow-
up, a significant improvement was observed in all three
groups compared to the pre-treatment values (p <0.05).
Significant improvement was observed in pain scores (p
<0.001) and functional scores (p <0.001) in all three
injection groups. No significant difference was observed
between PRP2 and PRP3 groups before and after the
treatment. (p =0,258). The clinical and functional results of
PRP2 and PRP3 patients were significantly better than PRP1
group (p <0.05) (Table 2).

IKDC scores were significantly higher in all three groups at 6
months and 12 months after treatment than before
treatment. However, there was no difference between the
PRP2 and PRP3 groups, but in the PRP1 group, the results
of the 6th and 12th months were significantly worse than

the other 2 groups (p <0.05) (Figure 1).
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100 mm VAS scores were significantly higher in all three
groups at 6 months and 12 months after treatment than
before treatment. However, there was no difference
between the PRP2 and PRP3 groups, but in the PRP1 group,
the results of the 6th and 12th months were significantly
worse than the other 2 groups (p <0.05) (Figure 2).

Figure 1. IKDC scores of the groups pre- and post-treatment
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Figure 2. 100mm VAS scores of the groups pre- & post-treatment
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The platelet concentration in peripheral blood and PRP
were 237,73 £ 111,23 x103/ pL and 689,68 + 178,80 x103/ pL
in the PRP1 group; 245,73 + 108,38 x 103/ pL and 708,44 +
110,80 x103/ pL in the PRP2 group; 262,73 + 119,42 x103/ pL
and 692,68 + 114,80 x103 / pL in the PRP3 group
respectively. There was no statistically significant difference

between groups (p =0.462).

The leukocyte concentration in peripheral blood and PRP

were 7,25+2,49 x 103 / pL and 1,68+0,26 x 103 / pL in the

PRP1 group; 7,38+2,58 x103 / pL and 1,52+0,37 x103/ pL in
the PRP2 group; 7,23+2,24 x103 / pL and 1,3210,34 x103 / pL
in the PRP3 group respectively. There was no statistically

significant difference between groups (p=0.344).

In terms of patient satisfaction after twelve months, 78.2%
of the patients in the PRP1 group were highly satisfied,
14.6% were satisfied and 7.2% were not satisfied with the
treatment. 81.4% of the patients in the PRP2 group were
highly satisfied, 11.2% were satisfied and 7.4% were not
satisfied. 77.9% of the patients in the PRP3 group were
highly satisfied, 11.8% were satisfied and 10.3% were not
satisfied with the treatment. No statistical difference was

observed in patient satisfaction (p=0.268).

In terms of common complications; there was pain, swelling
or feeling of burn in 8 knees (8,1%) of PRP1 group, 6 knees
(7,6%) of PRP2 group, and 7 knees (8,3%) of PRP3 group.
There was no statistically significant difference between
groups (p>0.05). All of the patients recovered without any
surgical or invasive intervention with rest, elevation and ice

compression.

DISCUSSION

Intra-articular PRP injections may provide improvement in
knee functions and symptoms for early-stage knee OA
patients. What we saw in this study was that administration
of multi-dose PRP was better to single-dose in terms of

functional and clinical results.

PRP is described as autologous plasma containing higher
concentrations of platelets and higher rates of growth
factors than peripheral blood [15, 16]. Platelets undertake
important tasks for the onset of healing process. They act
as a scaffold for clot formation and provide chemotaxis for
the collection of appropriate cytokines at the site of injury.
Some studies have reported that PRP acts as a stem cell
growth initiator and provides chondrocyte differentiation
[16]. In a rabbit study with anterior cruciate ligament
deficiency model, Saito et al. showed a significant reduction

of OA progression in PRP-treated rabbits [17].

Discussions about the appropriate PRP preparation
method, dose and frequency of administration have still
been ongoing. Two previous studies have demonstrated
the efficacy of single-dose PRP in the treatment of early
knee osteoarthritis. In 2013, Jang et al. divided the patients

into 3 groups according to the KL stage in a prospective
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study of 90 knees of 65 patients and administered a single
dose of 3 ml intraarticular PRP to each patient [18]. To
evaluate the results, they used VAS and IKDC scales at 1, 3,
6, 9, and 12 months. All patients included in the study
showed improvement in clinical scores at 6 months, but
deteriorated at 12 months, although they were better than
before treatment. In 2013, Halpern et al. published a series
of 18 cases of 17 patients [19]. Magnetic resonance imaging
was performed before and after treatment in 6 ml single
dose intra-articular PRP in patients with CL stage 1-2 and
VAS and WOMAC scores were calculated at 1,3,6 and 12
months. All patients had significant improvement in pain
and function questions at 12 months compared to the pre-
treatment level. In 73% of the patients, no radiological
change was detected in MRI performed at 1 year. Apart
from these two studies, most authors recommend multiple
injections. Cerza et al. showed 4-times PRP injection is
superior to HA injections [20]; therewithal Spakova et al.
reported 3-dose PRP injection is more beneficial than 3-
times HA injections [13]. However, these studies did not
make a comparison about the frequency of PRP injections.
In our study we found that PRP treatment improved results
in patients with early stage knee OA independent of dose,
and at the end of 12 months good results continued

despite some decrease in scores.

Patel et al reported that, single dose was as effective as 2
doses of PRP [21]. Gormeli et al. found no difference
between single dose and 3 doses in advanced OA patients,
however they found that the clinical outcomes of patients
who underwent 3 doses of PRP in patients with early stage
OA were significantly better than those with a single dose
[22]. In our study, we found that multi-dose of PRP
treatment was significantly better than single dose. There
have been few studies examined the effectiveness of PRP
frequency in the treatment of early-stage knee
osteoarthritis in current literature. In a retrospective study
similar to ours, Huang et al. reported that 3 doses of PRP

treatment were superior to single dose and 2 doses [23].

In our study we have used leukocyte-poor PRP. Although
the complaints of knee swelling were found to be higher in
three doses compared to the other groups, the results were

similar with leukocyte-poor PRP studies in the literature.

We used the same PRP kit for all patients in our study to

eliminate bias. The method of preparation, preactivation,

and injection; platelet and white blood cell concentration,
volume, pre and post injection protocols were the same in
all patients. Nevertheless, retrospective nature, short
follow-up period and lack of definitive research on all three
stages of osteoarthritis are important limitations of this

study

CONCLUSION

PRP is an autologous treatment method with low side
effects which could be considered in early stages of knee
OA. However, we think that single dose therapy is less
sufficient in effect, thus multiple doses of PRP may be more
effective. Moreover, the need for randomized controlled

trials is clear to elucidate this topic.
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OzZ€eT

AMAC: N-Butil 2 Siyanoakrilat cerrahide kullanilan bir yapistinicidir. Bu ¢alismada N-Butil 2 siyanoakrilatin biyouyumluluk
analizleri deneysel olarak degerlendirilmistir

GEREC VE YONTEM: Wistar Albino cinsi, saglikli 16 erkek (250 * 5 gram) yetiskin rat kontrol ve ¢calisma gruplarina bélindii.
Kontrol grubundan normal histolojik yapinin belirlenmesi ve rutin fizyolojik izlem amaglandi. Calisma gruplarinda 0.3 ml N-Butil
2 siyanoakrilat enjeksiyonu, bel ve sirt tiras edilen grupta irritasyon ve sensitizasyon degerlendirmesi icin subkiitan yoldan, sag
femur bolgesi tiras edilen grubunda sitotoksisite degerlendirmesi i¢in intramdiiskiiler yoldan ve vaskiiler uygulama grubunda
sistemik toksisite degerlendirmesi icin kuyruk ven enjeksiyonu yoluyla uyguland.. Yetmis iki saatlik gozlem stiresinden sonra ratlar
sakrifiye edilerek, venoz endotel, kas, dermal ve epidermal dokular histopatolojik olarak incelendi.

BULGULAR: Sadece intravenéz uygulamada belirgin endotel harabiyeti izlendi. Sensitizasyon, irritasyon, sitotoksisite gibi
testlerde asiri reaksiyon ve belirgin histopatolojik degisiklik izlenmedi.

SONUC: Cerrahi bir yapistirici olarak sadece N-Butil 2 siyanoakrilatin intravaskiiler olarak uygulanmasi, lokal ve sistemik etkiler
acisindan ileri diizeyde doku hasarina yol acti. Ancak, bu deneysel model klinik kapsamli ¢alismalarla desteklenmelidir.

Anahtar Kelimeler: N-Butil 2 siyanoakrilat, biyouyumluluk, histopatoloji

ABSTRACT

OBJECTIVE: N-Butyl 2 cyanoacrylate is a frequently utilizing agent as a surgical adhesive. Biocompatibility analyses of N-Butyl 2
cyanoacrylate were evaluated in this study.

MATERIALS AND METHODS: Wistar Albino genus 16 healthy adult male (250 * 5 gram) rats were divided into control and study
groups. Determination of normal histological structure and routine physiologic observation was aimed in control group. In the
study groups, 0.3 ml N-Butyl 2 cyanoacrylate injection were applied, via subcutaneous route for irritation and sensitization
evaluation in the waist and back shaved group, via intramuscular route for cytotoxicity evaluation in the right femoral shaved
group, and via tail vein injection for systemic toxicity evaluation in vascular administration group. Rats were sacrificed after 72.
hours observation period and venous endothelium, muscular, dermal and epidermal tissues were examined histopathologically.

RESULTS: Marked endothelial injury was detected in only intravenous administration. Extreme reaction and marked
histopatholgical changes were not observed in regards of irritation, sensitization and cytotoxicity groups.

CONCLUSION: Only intravascular administration of N-Butyl 2 cyanoacrylate, as a surgical adhesive usage, was lead advanced
tissue injury in regards of local and systemic effects. However, this experimental model should be supported with clinical
comprehensive studies.

Keywords: N-Butyl 2 cyanoacrylate, biocompatibility, histopathology

GiRiS gizlenmis estetik dikis teknikleri gelistirilmis ve dokuda hem

Gerek yaralanmalar gerekse cerrahi girisimler sonrasi doku kisa strede iyilesme hem de en az iz olusturularak dogal

buatinlugindn saglanmasinda minimal hasar verilmesini hale en yakin gérunimuin kazanilmasi amaclanmistir (1,2).

amaglayan mikro iglemler giderek yayginlasmaktadir (1). Bu hususta dikis materyallerinin doku (izerine etkilerini
ilerleyen teknolojilerle daha kuguk kesilerden islemler azaltmak, daha kontakt bir ylzey alani saglamak ve hatta

yapiimasi hedeflenmis, daha az ylzey olusturan veya hizli midahaleler ile klinisyenlerin isini kolaylastirmaya
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yonelik doku yapistiricilari da gelisimin bir parcasi olmustur.
Bu alanda konvansiyonel ve sentetik yapistinicilar
arastirilmistir (2-4). Siyanoakrilatlar da yapistirici 6zellikleri
anlasildiktan sonra tibbin bircok dalinda doku yapistiricisi
olarak kullanima girmistir. Gastrointestinal sistem, dermal
mudahaleler, vaskuler islemler ve daha bircok sistemde
kullanim alani bulmustur (5).

Siyanoakrilat sentetik bir yapistirici olarak 1949 yilinda
tanimlanmis ancak ilk etapta tip digi kullanim alani
bulmustur (6-9). Yillar sonra vucut Uzerinde kullanimina dair
ileri calismalar baslamis ve doku uyumu degerlendirilmeye
baslamistir. ilk Gretilen prototip siyanoakrilat tirevleri kisa
zincirli olup, dokuya toksik ve deneysel arastirmalarda
kanserojen potansiyeli bulunmasi sebebiyle organizma
Gzerinde kullanimi uygun bulunmamistir (8,9). Bu durum,
daha aktif ve rutin vicut disi kullanimda bile organizmaya
zarar vermeyen formlarini Uretme cabasi dogurmustur (8-
10). Daha uzun zincirli tirevleri Uretilmis ve 6ncelikle rutin
kullanim tip disi kullanim alanlarinda dokuya toksik etki
gostermeyen butil ve oktil tirevleri kullanima girmistir. Bu
turevlerin dokuya daha uyumlu, daha ylksek adezyon
potansiyeli olmasinin anlasiimasi ile de tip alaninda
kullanim alanlan arastinimaya baslamistir. Daha ileri
calismalar anti  bakteriyel ve hemostaz saglama
potansiyellerini de ortaya koymasi ile yapilana cerrahi
arastirmalarda olumlu sonuclar rapor edilmistir (8).
Calismamizda daha ileri teknolojilerle Uretilmis N-butil
siyanoakrilatin  farkl dokular Uzerine etkilerini

biyouyumluluk testleri kullanarak arastirdik.

GEREC VE YONTEM

Deneysel hayvan modeli Gizerinde test edilen materyalin cilt
alt, kas dokusu ve damar i¢i reaksiyonlarinin
degerlendirilmesi hedeflenerek cerrahi bir yapistirici olarak
kullanilan N- butil 2 siyanoakrilatin (VinierA®, Noegenix,
Ankara, Turkiye) cilt alt, kas ici ve damar ici
uygulamalarinda irritasyon, sensitizasyon ve sitotoksik
etkilerinin arastirimasi amaciyla deney hayvani olarak
erkek Albino Wistar cinsi ratlar calismaya alinmistir. Calisma
éncesi Dicle Universitesi Deney Hayvanlari Etik Kurulundan
etik onay (29.03.2018-1/3) alinarak, deneyin tim asamalari
hayvan haklari yonergesine uyularak tasarlanmis ve

gerceklestirilmistir.

Bu amacla calismaya 16 adet saglkl Wistar Albino cinsi

erkek (250 + 5 gram) yetiskin rat dahil edilmistir. Denekler

calismaya baslamadan 6nce 2 hafta boyunca laboratuvar
ortaminda habitle edilmistir. TUm gruplar 12 saat aydinlik/
12 saat karanlik siklistinde, klima kontrolli odada, 24+1 -C
sicaklikta ve %60 nemde barindinimistir. Hayvanlarin
beslenmesinde standart pellet yemi, sehir icme suyu ve her
bir gruba karsilastirilacak ilgili madde oral olarak diyetine

eklenmistir.

Deri butunligd bozulmus hayvanlarda deri hassasiyeti
olusabilecek ya da normal renk disinda deri rengine sahip
olan 6rneklerde test sonucu degisebilecegi icin drneklerde
bu &zellikler olmamasina dikkat edilmistir. Test dncesinde
hayvanlarin sirt uygulama bdlgeleri tiras edilmis ve cilt alti
enjeksiyon yapilacak, sag bacak kas ici ve kuyruk veni

damar ici enjeksiyon icin dezenfekte edildi.

Gruplandirma:
Ratlar randomize sekilde 4 gruba béllinerek, deney sonuna
kadar sekizerlik kafeslerde tutulmustur. Gruplar asagidaki

sekilde planlanmistir:

Kontrol grubu (grup 1, n:4): Bu gruba sadece belirtilen
sekilde (Test dncesinde hayvanlarin sirt uygulama bdlgeleri
tiras edilecek ve cilt alti enjeksiyon yapilacak, sag bacak kas
ici ve kuyruk veni damar ici enjeksiyon icin dezenfekte
edilmistir.) serum fizyolojik 0.3 ml enjeksiyon yapilmistir ve
U¢ glin boyunca 24., 48. ve 72. saatlerde irritasyon, sistemik
toksisite, sensitizasyon gibi gozlemsel degerlendirmeler
yapilarak, 3. ginden sonra sakrifiye edilerek enjeksiyon
bolgelerinden elde edilen doku &érneklerinde histopatolojik

olarak doku incelemesi yapilmistir.

Calisma grubu (grup 2, n:12): Bu grup calisma grubu olarak
planlanip belirtilen sekilde (Test dncesinde hayvanlarin sirt
uygulama bdlgeleri tiras edilecek ve cilt alti enjeksiyon
yapilacak, sag bacak kas ici (resim 1a) ve kuyruk veni damar
(resim 2a) ici enjeksiyon icin dezenfekte edilmistir.) Grup 3
esit alt gruba ayrilarak, ilk grup; cilt irritasyon, ikinci grup;
sensitizasyon ve  UgUncU grup; hicresel sitotoksisite,
implantasyon degerlendirilmesi icin planlanmistir
(implantasyon  icin  erken  sonu¢  degerlendirmesi
hedeflenmis, ratlar 7 giin bekletilmeyerek 3.glin sonunda
doku analizleri yapilmistir.). N-2-butil syanoakrilat 0.3 ml
enjeksiyon yapilmis ve sonrasinda Ug¢ gun boyunca 24., 48.
ve 72. saatlerde irritasyon, sistemik toksisite, sensitizasyon
gibi gozlemsel degerlendirmeler yapilarak, 3. giinden sonra

sakrifiye edilerek enjeksiyon boélgelerinden elde edilen doku
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orneklerinde histopatolojik implantasyon kontroli olarak

doku incelemesi yapiimistir.

Resim 1a (soldaki) ve 1b(sagdaki)

PR

1a (soldaki), Sag bacak intramuskiler enjeksiyon

1b, Kuyruk veni hazirligi ve intravendz enjeksiyon

Alinan tum gruplardaki dokularda 1sik mikroskobunda
kontrol grubundaki normal histoloji saptanmistir. Daha
sonra calisma grubunun dokulari histopatolojik olarak
kesitlere  ayrildiktan  sonra  histopatolojik  olarak
hematoksilen eozin ile boyanarak, 6dem, hicresel bozulma
ve inflamatuar hicre artisi, apoptozis, nekroz ve hucresel
sisme, neovaskularizasyon, fibrozis, yag dejenerasyonu/
infiltrasyon degerlendirilmistir. Mevcut durum Uluslar Arasi
Standardizasyon  Organizasyonu  (ISO)  standartlari
cercevesinde normal doku ile karsilastinimistir. 1SO

standartlar deney basamaklarinda agiklanmistir.

irritasyon (intrakutanoz reaktivite) Testi:

ilk caisma grubunda bulunan deneklerin sirt kismindaki
tiyler calismadan 1 gin o6nce temizlenerek irritasyon
degerlendirilmesi icin ayrilmistir. Biyomateryal ekstraktinin
intrakitanoz enjeksiyonuna dayanan calisma, Uluslar Arasi
Standardizasyon Organizasyonu (ISO) tarafindan belirlenen,
ISO-10993-10-2010;  Medikal  malzemelerin  biyolojik
degerlendiriimesi, kisim 10: irritasyon ve cilt sensitizasyonu,
ISO-10993-12:2012; Ornek hazirlanmasi  ve referans

materyalleri uyarinca planlanmistir (11,12).

N-2-butil siyanoakrilat ekstrakt haline getirilmesi; Sivi
formda medikal kullanima hazir siyanoakrilat solUsyonlar,
2-propranolol c¢ozeltisi iceren kaplarin icerine eklendi.
Soltsyonlar 70 °C de 24 saat boyunca ekstraksiyon orani 3
cm2/ml solvent olacak sekilde 1ISO 10993-12:2012 ye gore
hazirlandi.  Ekstraktlar deney Oncesi LC-ampullere
aktariimadan 6nce 0.45 pm naylon filtreden suzilerek
partikilsiz hale getirildi. Ekstraktin 0.3 ml emdirilmis
spanclar, asagida belirtildigi gibi tiras edilmis 10 bolgeye
uygulanmistir (sekil 1). Karsi bélgeye ise %0,9'luk serum

fizyolojik veya pamuk yagi 0.3 ml enjeksiyonu uygulanmistir

(sekil 1).

Sekil 1. 1SO-10993-12:2012; Ornek hazirlanmasi ve referans
materyalleri  uyarinca  biyomateryallerin irritasyon  testi
uygulamasi

Bas Kismi
1 1
2 2
0.3 ml 0.3 ml
N-BS Pa[nuk
Ekstrakt 3 = vag
. Ekstrakti
En. Eni
£ 4 '
5 5
6 6
7 7
0.3ml
0.3ml %9'luk
%9’Iu‘k 8 8 SF Enj
SF Enj.
9 9
10 10

N-BS: N butil siyanoakrilat, SF: serum fizyolojik, Enj.: enjeksiyonu

Uygulamayi takiben cilt durumlari hemen not edilmis ve cilt
Uzerindeki eritem ve odem 24, 48 ve 72. saatte
karsilastirmali olarak degerlendirilmistir.  Cilt Uzerindeki
reaksiyonun degerlendirilmesinde her enjeksiyon bdlgesi
skorlama (tablo 1) sistemine gére puanlanmistir. Uc gin
sonunda 72 saatlik derecelendirmeden sonra, tim eritem
dereceleri arti 24 saatlik, 48 saatlik ve 72 saatlik 6dem
dereceleri, her bir test numunesi veya her bir hayvan igin
kontrol icin ayri ayn toplandi. Her bir hayvan tzerinde bir
test numunesinin veya boslugun skoru, toplamlarin her
birinin 15 [3 puanlama suresi x 5 test veya bos numune
(serum fizyolojik) enjeksiyon bdlgesi] ile bolinmesi icin
hesaplandi. Her test numunesi ve her bir karsilik gelen
bosluk icin genel ortalama skor, doért hayvana ait skorlari
eklemek i¢cin dérde bolundu. Son test 6rnek skoru, bosluk
skorunu test 6rnek skorundan cikartarak elde edildi. Bu

teste gore son test 6rnek puani 1, 0 veya daha az ise, testin
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gereksinimleri karsilanir ve irritan olmadigi seklinde

yorumlanir (11,12).

Tablo 1. irritasyon incelemesinde cilt lezyonlari degerlendirme
sistemi

Reaksiyon Skorlama
Eritem ve Skar degerlendirilmesi
Eritem yok
Cok hafif eritem (kizarklik)
Hafif eritem
Orta ileri eritem

Ciddi eritem ve skar olusumu

Odem Formasyonu
Odem yok
Cok hafif 6dem (belli belirsiz sislik)
Hafif 6dem (sislik kenarlari belirgin)
Orta ileri 6dem (yaklasik Tmm sislik)
Ciddi yaygin 6dem (sinirlari Tmm‘den ileri)

A wWN-—-O

A WN-=O

Dermal Sensitizasyon Testi:

Bu analizin icerigi “Deri Sensitizasyonunun Saptanmasi”
olarak belirlenip, Calisma Protokolleri  “Biyomateryal
ekstraktinin intrakitantz enjeksiyonuna dayanan calisma,
Uluslar  Arasi  Standardizasyon Organizasyonu (ISO)
tarafindan belirlenen, 1099-10:2009; Medikal malzemelerin
biyolojik degerlendirilmesi, irritasyon ve gecikmis tip
hipersensitivite, 1SO-10993-12:2012; Ornek hazirlanmas!”
standartlarinda belirtilen asamalara gore olusturulmustur.
Calisma ornekleri alt grubu 2 de bulunan denekler

calismaya dahil edilmistir (11,12).

Deri butunligu bozulmus hayvanlarda deri hassasiyeti
olusabilecek ya da normal renk disinda deri rengine sahip
olan orneklerde test sonucu degisebilecegi icin drneklerde
bu Ozellikler olmamasina dikkat edildi. Test 6ncesinde
hayvanlarin sirt uygulama bdlgeleri tiras edildi (Resim 2a,

b.).

Resim 2

a. Ratlarin hazirlanmasi, b. Sirt bélgelerinin tiras edilerek deneye
hazirlanmasi

Ratlarin tiras edilmis bolgelerine, sekil 2 de gosterildigi
Uzere enjeksiyon bolgelerin (A,B ve C), her bir hayvana
asagidakilerden her biri 0,3 ml intradermal (cilt alti) olarak

enjekte edildi.

A bélgesi: 50:50 hacim orani Freundun tam adjuvanti ile

fizyolojik tuzlu su.

Sekil 2. (ISO-10993-10) Intradermal enjeksiyon bolgeleri (11)

1

4

1: Kraniyal (kafa tarafi), 2: 0.1 ml intradermal enjeksiyon alanlari,
3: Tiras edilmis sinirlar ortasi bolge, 4: Kaudal (kuyruk tarafi)
A: Ense, B: Sirt, C: Kuyruk Oncesi

B bdlgesi: Test materyali (Seyreltimemis ekstresi) tek

basina kontrol érneklerine enjekte edilir.

C bolgesi: B bolgesinde kullanilan konsantrasyonda test
ornegi, 50:50 (hacim orani)  Freundun tam adjuvanti ile

fizyolojik tuzlu su (%50) emulsiyonu.

Lokal Indiksiyon Fazi: intradermal indiksiyon fazinin
(6nceki paragrafta belirtilen intradermal uygulamanin
yapilmasi) tamamlanmasindan 7 gin sonra, Her bir
hayvana yaklasik 8 cm2lik gazli beze emdirilmis test
ornekleri ile lokal (yerel) uygulama yapildi. Uygulamadan 48
saat 6nce deri %10'luk sodyum dodesil sulfat ile irritasyon
olusmamasi icin 6n isleme tabi tutuldu. Lokal uygulamaya

48 saat sonra son verildi.

Yarisma Fazi: Yarigmali tim test ve test 6rnekli kontrol
hayvanlari lokal indiksiyon fazinin tamamlanmasindan 14
gun sonra C bolgesindeki konsantrasyonda test

numunesine  batinlmis  uygun yamalar kullanilarak,
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indUksiyon asamasinda tedavi edilemeyen alanlarina
dogrudan yerel olarak kontrol ve test ornekleri uyguland.

24 saat sonra pansuman ve yamalar ¢ikarldi (12).

Orneklerin Gézlenmesi: Pansuman cikarildiktan 24-48 saat
arasinda kontrol hayvanlar ile testin yansmali deri
bélgelerinin kontroli inspeksiyon ile gézlemlendi. lyi bir
aydinlatma ile deri bolgesi degisiklikleri izlenerek deri
reaksiyonlar degerlendirildi. Her yarismali alan ve zaman
araligl icin Tablo 2 de verilen Magnusson ve Kligman
Olcegine gore eritem (kizanklik), odem (sislik) cilt

reaksiyonlari tanimlandi (11).

Tablo 2. Magnusson ve Kligman élcegi (I1SO 10993-10)

Yama Testi Reaksiyonu Not Skalasi
Gorunar Degisiklik Yok 0
Ayrik veya Yamali Eritem 1
Orta Dercede vay Bitisik Eritem 2
Yogun Eritem ve Sislik 3

TUum sonuclar her g denek icin degerlendirilerek konfirme

edilmis ve ortalama sonug alinmustir.

Ayrica tim denekler sakrifiye edildikten sonra intrakitanoz
enjeksiyon  bolgelerinden  doku  ornekleri  alinarak
histopatolojik ~ degerlendirme  yapildi. Tam  dokular

degerlendirilirken normal doku 6rnekleri ile karsilastiridi.

Hiicresel sitotoksisite (intramiiskuler enjeksiyon) testi:
Son calisma grubunda bulunan deneklerde intramuskuler
enjeksiyon icin sag femoral bélgeleri tirag edildi. Femur
tzerinden 3 ml intramuskiler enjeksiyon yapildi. islemden
sonra tum orneklerin 72 saatinde enjeksiyon bdlgesinden
kas doku ornekleri alinarak histopatolojik olarak
degerlendirildi. Nekroz, apoptozis ve inflamasyon agisindan

normal doku 6érnekleri ile karsilastirildi (13).

Sistemik toksisite (intravenéz inflizyon) ve endotel
hasari degerlendirme testi:

Son ¢alisma grubundaki ratlarin kuyruk venlerinden 0,3 ml
N-2-butil siyanoakrilat ekstrakti enjeksiyonu yapilarak
sistemik dolasimla etkilesimi amaclandi. Daha sonra tim
ornekler, 24., 48. ve 72. saatlerde gozlenerek genel durum
bozuklugu, vicut agirliklari, ani saglik bozukluklari, 6lim

gibi durumlar takip edilerek not edildi.

Calisma sonunda tum denekler sakrifiye edilerek vaskuler

doku orneklemesi icin vena kava dokular cikarildi. Tim

dokular normal doku &rnekleri ile  kiyaslanarak

degerlendirme yapildi (14).

Histopatolojik inceleme:

Tum dokular histopatolojik olarak kesitlere ayrildiktan
sonra hematoksilen eozin ile boyanarak, 6dem, hucresel
bozulma ve inflamatuvar hicre artisi, apoptozis, nekroz ve
hicresel sisme degerlendirildi. Sonuglar degerlendirilirken,

normal doku incelemeleri baz alindi (15,16).

implantasyon Testi:

Sag femoral bdlgede intramuskiler ve sirt bolgesinde
intradermal ekim yapilan bdlgeler, lokal olarak incelendi.
BuyUtme olarak x2.5 (Heine Optotechnik GmbH & Co KG®,
Germany).buyitme gicinde mercek kullanilarak yapilan

makroskobik muayenede, lokal etkiler incelendi.

implant cevresi fasia kas ve deri érnekleri alinarak histolojik
incelmeler icin %10 tamponlu formalinde 24 saat slreyle
tespit edildi ve parafine gédmulen dokulardan 4-5 pm
kalinliginda kesitler alindi ve alinan kesitler Hematoksilen &
Eozinle boyandiktan sonra ik mikroskobu altinda

degerlendiriimeye alindi.

Daha sonra elde edilen sonuglar iyilesme slreci ve
inflamatuvar cevap skalalarina goére degerlendirildi. Bu
degerlendirme de ISO 10993-6 (Annex5). Semikantitatif
Histopatolojik Skorlama sistemi kullanildi (Tablo 3a., b.) (17).

BULGULAR

Oncelikle 72 saat takip edilen denekler ve kontrol grubu
genel durum bozuklugu, ani saglik degisiklikleri (ishal,
kusma, terleme, yemek yememe, kilo kaybi, hizli nefes
alma, vicut isisi artis)) agisindan degerlendirildi. Higbir
denekte 6lum olay! izlenmezken, ani durum bozuklugu da
kaydedilmedi. Kontroller 24., 48, ve 72. saatte tekrarlandi. .
Uc gin sonra sakrifikasyon 6ncesi son degerlendirme
yapilarak, 72 saatli gozlemde uygulama yapilan hicbir

grupta problem izlenmedi.

ISO standartlarina gore yapilan irritasyon
degerlendirmesinde tablo 4'teki sonuglar elde edildi. Bu
sonuglara gore alinan non-polar ekstre icerisinde
hazirlanan ¢ozelti ile yapilan uygulamada ortalama deger
3/4=0.75 olarak bulundu (Tablo 4). Non-polar ¢ézicunun
karsilastinimasinda ise sonug¢ 2/4=0.50 olarak saptandi

(Tablo 4). Sonug degerlendirmesinde ekstraktin non-polar
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¢ozlcuden cikariimasi ile 0.75-0.50=0.25 degeri elde edildi
(Tablo 4). Deger (0.25<1) 1 den kuguk olarak saptandi.

Sensitizasyon agisindan gruplar degerlendirildiginde, test
edilen numuneden elde edilen ekstraksiyon sollsyonu ile
deri irritasyon testi (Sonu¢ 4 ayri denekle konfirme

edilmistir)  uygulanmis olup, 72 saatlik goézlem sureci

sonunda test sonlandirnimistir. Klinik inspeksiyona dayali
gozlem incelmelerini iceren degerlendirme ve analiz
calismalari sonucunda N- butil 2 siyanoakrilatin (VinierA®,
Noegenix, Ankara, Turkiye) ait numune raporu ISO 10993-
10 Tablo 1. Magnusson ve Kligman Olceginde verilen not

skalasina gore “0” olarak belirlenmistir.

Tablo 3a,b. Semikantitatif Histopatolojik Skorlama Sistemi (ISO 10993-6)

Hucre Tipi/
Cevap
Polimorfontkleer Hicreler 0 1
Lenfosit 0 Nadir, 1-5
Plazma Hucresi 0 Nadir, 1-5
Makrofaj 0 Nadir, 1-5
Dev Hucre 0 Nadir, 1-5
Nekroz 0 Nadir, 1-5
Minimal kapiller
R proliferasyon (1-3
Neovaskularizasyon 0 =
vaskuler
tomurcuklanma)
Fibrozis 0 Dar bant
Fibrozisle ilgili

Yag infiltrasyonu

Tablo 4. Deneklerde izlenen irritasyon ve skorlama (24. ,48., 72. saatler)

Gozlem Sureleri
(saat) Eritem/Odem

24

1. Rat 48
72

24

2. Rat 48
72

24

3. Rat 48
72

24

4, Rat 48
72

Denek Numaralari

o

u o uuh b Dol O O

Ortalama Skor

invivo sitotoksisite icin yapilan intramiskdler, intravenéz ve
intradermal enjeksiyon bodlgelerinden doku o&rneklemesi
Oncesi Heine x2.5 buyutmeli loupe ile lokal olarak incelendi.

Lokal olarak deri alti kapiller dolgunluk ve lenf

yapilarla birlikte, 4-
7 kapiller olusum

Hafif kalin bant

minimal yag depoziti

N-2-Butil siyanoakrilat ekstrakti

a. inflamatuvar Cevap

Skor
2 3 5
o Tam infiltrasyon
- >
5-10 lleri, >10 (her alanda)
o Tam infiltrasyon
- >
5-10 lleri, >10 (her alanda)
o Tam infiltrasyon
- >
5-10 lleri, >10 (her alanda)
o Tam infiltrasyon
- >
5-10 lleri, >10 (her alanda)
510 ileri, >10 Tam Infiltrasyon

(her alanda)

b. iyilesme Cevabi
Dokularla
desteklenmis
yaygin kapiller
olusum
Kalin bant
implantasyon

Fibroblastik Dokularla
desteklenen yaygin

kapiller olusum

Yaygin bant

Bircok yagli . ) . implanti tamamen
o boélgesinde yogun
cizgilenme ve i i cevreleyen yaygin
fibrozis yag depoziti

infiltrasyonu

Non-polar Cozlcu

Skor Eritem/Odem Skor

0

0 0 0
0
4

1 4 1
4
0

1 0 0
0
5

1 5 0
5

0.50

dugumlerinde hafif derecede siskinlik disinda herhangi bir
patolojik olusuma rastlanmadi. Prefemoral ve inguinal
bdlge lenf dugumleri hafif derece siskin, bilateral uniform

ve kesit ylzeyleri dizgundi. Alinan dokular isik
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mikroskobisinde ~ hematoksilen  eozinle  boyanarak,

uygulama yapilmamis kontrol gurubundan alinan normal

doku érneklemeleri ile histopatolojik olarak karsilastirildi.

implantasyon amach intramiskiler doku karsilastirmalari

resim 3 a ve b'de, dermal doku 6rneklemeleri ise 4 a ve b'de

Tablo 5. Semikantitatif Skorlama Sistemi

N-2.butil siyanoakrilat

Deney Hay. No. | Il
inflamasyon
Polimorf
Lenfosit
Plazma Huc.
Makrofaj
Dev Hucre
Nekroz

Ara Toplam

- OO N - =0
w oo -0 ==

Neovaskulerizasyon
Fibrozis

Yag dejen/infiltrasyon
Ara toplam

Toplam

ORTALAMA

U = = O O
A = = OO

5.50

Test Ornegi (Calisma Grubu)
1. Inflamatuvar Cevaplar

U oo = = =N

NN = O -

gosterilmistir.  Sonuglar semi kantitatif histopatolojik
skorlama sistemi ile degerlendirildi (Tablo 5). implantasyon

durumunda 4.75 skor ile hafif irritan olarak saptandi.

Kontrol (Saglikh Orneklem)

v | Il 1 v

OO - =N =
O O O O o o
- OO0 - 0O O o
- OO0 - 0O O o
- OO0 - 0O O o

0
2. lyilesme Sureci
0

oON = O =
oo oo

4= 0o oo
—~ oo oo
—~ oo oo

Toplam skor implantasyon grubu ile negatif kontrol arasi fark alinarak hesaplanir
(TEST) - (KONTROL): 5.50-0.75=4.75 Skor
Skor degerleri;

Non-irritan 0.0-2.9

Hafif irritan 3.0-8.9

Orta Derce irritan 9.0-15.0
Siddetli irritan >15.0

Elde edilen 4.75 skor ile implantasyonunda materyal hafif irritan sinifinda belirlendi.

Resim 3a. Kontrol grubu kas kesiti

Kas demetlerindeki hiicrelerin periferdeki dagiimi diizenl,
etrafindaki bag doku kiliflarindaki lifler ve fibroblast hiicreleri
normal olarak gézlendi. Hematoksilen -Eozin Bar 100um

Resim 3b. Uygulama yapilan grubun (72. saat) kas kesiti

A \ ¥

" Nean'Y o el & L { i

Kiiciik capli damarlarda hemoraji (ok), kas demetleri etrafinda
inflamatuvar hiicre infiltrasyonu (sari ok), kas hiicreleri
periferde diizenli yerlesim gosterdi. Hematoksilen-Eozin Bar
100um
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intravendz uygulamada vaskiler endotel yapi (zerine
etkilerinin saptanmasina yonelik kuyruk veninden alinan
ornekler ile yapilan histopatolojik incelemeler igin
Hematoksilen Eozin boyama kullanilarak isik mikroskopisi
ile inceleme yapildl. Kontrol grubundan yapilan normal
doku incelemesi (Resim 5a) sonuglarina gore, intraven6z N-
2-butil siyanoakrilatin histopatolojik sonuglari (Resim 5b)

karsilastirildi.

Res:m 4a Kontrol grubu dermal kesit

Ep/derm/s tabakasmda hucreler duzenl/ dermis tabakasmda lif
dagilimi diizensiz ve siki bir sekilde dagilmis yag bezleri ve kil
folikdilleri normal gériiniimde izlendi. Hematoksilen -Eozin Bar
100um

Resim 4b. Uygulama yap/lan grubun (72. saat) der/ kesm

Ep/derm/stek/ hucrelerde degisiklik gézlenmez iken dermisteki
retikiiler tabakada inflamatuar hicrelerin  birikimi (sari
ok)kiiciik kapiller damarlarda yer yer hemorajiler(ok)dermisteki
lifler arasinda bag dokuda artis (kirmizi ok) gériildLi.
Hematoksilen -Eozin Bar 100um

intravaskdler N-2-butil siyanoakrilat uygulamasi yapilan
ratlarin kuyruk veninden alinan érneklerde, serum fizyolojik
uygulanan ratlarin ziddina, damar duvarinda infiltrasyon,

endotel hicrelerinde dejenerasyon, damar dilatasyonu ve

konjesyon, ve limende bozulma izlendi. Bu &zelligi ile
damar da hem primer infiltratif endotel hasari ile, hem de

sekonder adezyon etkisi ile okliziv olarak belirlendi.

Resim 5a. Kontrol Grubu

intravenéz SF yapilan grubun damar kesitleri. Damar endotel
hiicrelerinde degisiklik gbzlenmez iken damar etrafinda minimal
inflamatuvar hticreler izlendi. Hematoksilen -Eozin Bar 100um

Resim 5b. Uygulama yapilan grubun (72. saat) damar Kkesiti
s k| l 1 . . " L Y
~

¥ < 3 " - -

Damar duvarindaki endotel hiicrelerinde dejenerasyon(sari ok),
bazal lamina incelmis, damar duvarinda dilatasyon ve hemorayji ile
birlikte konjesyon(yildiz), arteriol liimen yapisinda bozulma ve
hiyalinizasyon (kirmizi ok) goriildi. Hematoksilen -Eozin Bar
100um

TARTISMA

GCalismamizin sonucunda N-2-Butil siyanoakrilatin, genel
yasam faaliyetlerini bozacak akut sistemik toksisite
olusturmadigl, uygulandigl lokal bdlgede sensitizasyona
neden olmadigl ve cilt Uzerinde lokal irritasyon
olusturmadigl, ancak her ne kadar lokal temas irritasyon
olusturmasa da enjeksiyonunda minimal irritan etki
gosterdigi belirlendi. Histopatolojik olarak yapilan invivo
doku testlerinde apoptozis, nekroz gibi ileri hicre hasari

olusturmadigl, bu nedenle ylUksek duzeyde sitotoksik etkisi
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olmadigi dusunuldu. Ayrica yapilan intravendz uygulamada
kan ile polimerize olan maddenin damar duvarinda
oklizyon ve infiltratif endotel harabiyeti olusturarak lokal

okluziv etki gosterdigi saptandi.

Daha o©nce siyanoakrilat bazli adezivler ile yapilan
calismalarda cesitli biyolojik etkileri arastirimis ve farkl
sonuglar elde edilmistir. Bu sonuglardan bazilarinda bu
adeziv materyalin, antibakteriyel etki gosterdigi, hlcresel
inflamatuvar cevaba neden oldugu gibi veriler elde edilmis
ancak multisistemik etkilerinin karsilastinldigl fazla sayida
calisma sunulmamistir. Kisa zincirli siyanoakrilatlarin toksik
ve kanserojen etkilerinin dnline gegmek icin sentezlenen en
gelismis turev olan n-2-butil-siyanoakrilat gtncel olarak
bircok doku, organ dizeyinde kullaniimakta ve anastomoz
yapmak ya da mukavemetini arttirmak, hemostaz
saglamak, sutlr gereksinimi olmaksizin fiksasyon saglamak
gibi amaclarla sutir teknigi ve materyallerinin yetersiz

kaldigi durumlarda onerilmektedir (7,18,19).

Siyanoakrilat bazli biyo-yapistiricilarin dokuda ilk olarak
akut inflamatuvar sureci tetikledigi onceki calismalarda
gosterilmistir. Bu reaksiyonun temelinde indirgenmis son
molekdl  drdnlerinden  olan  formaldehit  sorumlu
tutulmustur. Formaldehit poliansatire yag asitleri ile
etkileserek lipit hidroperoksit olusumuna ve tromboksan
seviyelerinde artisa neden olur (20). Artmis tromboksan
dizeyleri ise trombozise kadar ilerleyen sureci tetikler.
Kartal ve arkadaslarinin  yaptigi c¢alismada izobutil
siyanoakrilatin  deneysel modeller Uzerinde sirt cebi
olusturarak uygulamasi ile olusturduklari modelde, mast
hicre infiltrasyonu belirlenmistir. Ancak ile sitotoksisite
yapmayan molekilin ilerleyen dénemde proliferasyona
neden olarak, uzun dénemde degrade olmasi ile birlikte

hicre rejenerasyonunu bozmadigini 6ne strmuslerdir (20).

Doku yapistiricilarinin — arastirildigl, fibrin  yapistiricilarla
yapilan calismalarda dikis materyaline goére fibrin
yapistiricinin  daha iyi etki gosterdigi 6ne sdrdlmustur.
Saglayan ve arkadaslarinin olusturdugu deneysel modelde
rat karacigeri Uzerine sutur ve fibrin yapistiricilar
denenerek, doku yapistiricisinin situdr materyaline gore
daha iyi adezyon ve doku iyilesmesi sagladigi sonucuna

varilmistir (21).

Reckers ve arkadaslarinin calismasinda ise siyanoakrilat

meniskus yirtiklarinin tedavisi agisindan arastiriimis, ancak

invivo yapilan bu c¢alismada iyilesme saglanamadig
saptanmistir. Bu durum siyanoakrilatin inflamatuvar sireci
tetikleyerek, doku iyilesmesini bozmasindan
kaynaklanabilecegi sdylense de, bu ¢calismanin en 6nemli
eksiklerinden birisi  kullanilan siyanoakrilat  tlrevinin
belirtimemesi olarak 6ne ¢ikmaktadir (22). Clnku kisa
zincirli  siyanoakrilat turevlerinin ileri reaksiyon yaptigi
bilinmektedir. Bu nedenle kullanimindan vazgecilmistir.
Uzun zincirli tlrevlerin ise daha kontrolli inflamatuvar
yanita neden olarak iyilesme prosesini etkilemedigi
saptanmis ve endustriyel olarak kullanima sunulmustur.
Aksine Ayan ve arkadaslarinin N-2-siyanoakrilat ile yaptigi
calismada meniskus yirtiklarina deneysel olarak uygulanan
yapistiricinin, mikroskobik veya makroskobik patolojiye
neden olarak yara iyilesmesine engel olmadig
vurgulanmistir (23). N-2-Butil siyanoakrilatin hem deneysel,
hem de insan Uzerinde etkilerinin arastirildigl, tendon
iyilesmesinde yapilan calismalarda, kas ici enjeksiyonunda
incelendigi raporlarda ve eklem ici osteokondral kikirdak
gibi yaygin beslenen rejeneratif dokularda yapilan
arastirmalarda yara iyilesmesini bozmadigl belirtilmistir
(24). Benzer sekilde korneal, néronal ve vaskiler dokunun
calisildigi  raporlarda da bu bodlgelerin iyilesmesini
bozmadigl belirtilmistir (25). Dahasi oral mukoza gibi
rejeneratif kapasitenin ylksek oldugu bolge Uzerine butil-
siyanoakrilatin arastirildigl calismalarda etkin sonuglar elde
edilmis ve bu adeziv maddenin bu bolgede dikis
materyalinden daha glvenle kullanilabilecegi
vurgulanmistir (26). N-2-butil siyanoakrilatin histotoksisitesi
Uzerine deneysel olarak kornea Uzerinde yapilmis
calismada, bu malzemenin ciddi histotoksisite
olusturmazken, yara iyilesmesi Uzerine iyi etkileri oldugu ve
kornea perforasyonlarinda glvenle  kullanilabilecegi
ongorusune varilmistir (27). Bizim calismamizda da benzer
sekilde kas ve deri dokularinda belirgin hucresel hasar
izlenmezken, damar endotelinde tromboza bagl kismi

hasar izlenmis, ancak ileri reaksiyon belirlenmemistir.

Bu tolere edilebilir ve ciddi olmayan hucresel etkiler, diger
siyanoakrilatlarin aksine uzun zincirli olmasina baglanmis
ve uzun zincir nedeniyle yavas reaksiyon olusturarak, daha
az miktarda zararl son Grlin olusturdugu ve bu kadar az
zararli UrGnun organizmada daha kontrolli detoksifiye
edildigi ve ileri sitotoksik reaksiyona yol agmadigi seklinde

yorumlanmistir (7, 18).
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Topikal ajanlarin cilt Gzerine etkilerini belirlenmesinde, John
Draize tarafindan tanimlanmis Draize testi isimlendirilen
temel test ve benzerleri kullanilabilmektedir. Bi maddenin
cilt Uzerine etkileri (alerjik kontakt dermatit), bu maddeyle
tema halinde dokuda yabanci cisim olarak algilanmasi ve
buna karsi immunolojik aracili verilen inflamatuvar bir deri
reaksiyonudur.  Testlerin  potansiyel insan  derisi
hassaslastiricilarini saptamadaki duyarliligi ve kabiliyeti,
halk saghgiyla ilgili toksisite icin bir siniflandirma sisteminde
onemli olarak kabul edilir (27). Ancak biyomateryallerin
cilde temas niteliklerini degerlendirmenin yani sira uzun
sure cilt alti veya cilt cevresi dokularla reaksiyonunu da
bilmek gerekir. Bu nedenle biyomateryallerin olusturdugu
gecikmis tip hipersensitivitenin belirlenmesinde
standardizasyon olusturmak amaciyla “Uluslara Arasi
standartlar

Standardizasyon Orgutu” tarafindan

belirlenmistir. Bu nedenle irritasyon ve gecikmis tip
hipersensitivite icinde bir ydntembilim olusturulmustur. Bu
testi gecen malzemeler Grdn guvenligine uygun sayilir ve
cesitli sartlara gore Uretiimesine izin verilir (11). Ancak
endustriyel olarak kullanima sunulan bu malzemelerin
deneysel veya Klinik kullanim sartlarinda olusturdugu
reaksiyonlarin incelenmesi de urun glvenliginin  ve
devamhhginin  saglanmasinda &6nemlidir. Bu nedenle
siyanoakrilat bazli doku yapistiricilar da Uretim Oncesi ve
sonrasi degerlendiriimelere tabi tutularak cesitli etkileri
raporlarla ifade edilmistir. ilk klinik uygulamaya giren
siyanoakrilat  tUrevleri metil-2-siyanoakrilat ve etil-2-
siyanoakrilat olmustur. Bu dGrlnler cerrahinin  birgok
alaninda denenmis ancak ilerleyen surecte mekanik etkileri
zayif olan bu formlarin yuksek sitotoksik etki gosterdigi de
saptanmasiyla birlikte kullanimi terk edilmistir (6,28,29).
Sadece Kklinik Oncesi testlerle degil klinik kullaniminda
raporlanan kontakt dermatit gibi reaksiyonlarin saptandigi
klinik olgularda bu ajanlarin kullanilmasindan
vazgecilmesinde etken olmustur (30). Hatta sadece klinik
amach degil tip disi endustriyel kullanim sirasinda dahi bu
kisa zincirli siyanoakrilat tlrevlerine asiri duyarlilik rapor
edilmistir (31). Uzun zincirli tUrevlerin uretilmesiyle ¢ok
daha olumlu sonuglar elde edilmis ve yaygin Uretime
girmistir. Ozellikle yaygin olarak kullanilan N-2-Butil
siyanoakrilatin guvenli kullanima dair raporlar mevcuttur
(32). Deneysel olarak olusturulan bir modelde Kukleta ve
ark. N-2-butil siyanoakrilat ile tavsanlara mesh fiksasyonu

gerceklestirildi ve akut faz sirasinda kas dokusunda bir

reaksiyon gozlemlemedi. Bu reaksiyon dokuda toksik etki
olusturmadigi seklinde yorumlanirken, hafif veya orta
derecede inflamatuvar hucrelerle karakterize fibroblastik
doku reaksiyonu rapor ettiler. 360 gin sonra yapilan
degerlendirme, fibrotik dokularda hafif bir artis gosterdi ve
mononukleer hicre sayilar, bazi odaklarda daha fazla
sayilda ¢oklu cekirdek dev hicre ile birlikte ortaya cikti.
Doksan glin sonra yapiskanin dokuda kayboldugunu ortaya
cikardilar  (33). Favard ve arkadaslarinin  N-2-butil
siyanoakrilati, intravaskuler alana uyguladiklari, varikosel
calismasinda, damar ici lokal inflamatuvar yaniti trombozu
tetikleyerek uyardigini ve skleroza neden oldugunu
saptamakla beraber ileri reaksiyona neden olmadigini hatta
bu hasta grubunda diger ajanlara gore daha az agrih bir
sekilde iyilesme sagladigl rapor etmislerdir (34). Akgul ve
arkadaslarinin penil dokuda kaverndz dokuya deneysel
uyguladiklari  N-2-Butil siyanoakrilatin  oldukca dusuk
yabancl cisim reaksiyonuna yol agarak doku iyilesmesinde
oldukga iyi sonuglar verdigi raporlanmistir (35). N-2-butil
siyanoakrilatin oklizyon amaciyla kullanimin arastirildig
calismalarda histotoksik ve inflamatuvar yanitin oldukca
dusuk oldugu ve enjeksiyonun da bu nedenle daha az agrili
oldugu raporlanmistir (36). Tum bu veriler 1siginda N-2-butil
siyanoakrilat sitotoksik agidan iyi tolere edilen genel olarak
dokularda glvenle kullanilabilecek bir ajan olarak
onerilmistir (32-36). Bizim calismamizda da N-2-butil
siyanoakrilat kas ve cilt dokusunda 6nceki literatlrle benzer
sekilde ciltte irritasyon ve gecikmis tip hipersensitiviteye
neden olmadigl saptandi. Bulgular onceki calismalar ile

benzer olarak bulundu.

Sonug olarak N-2-butil siyanoakrilat irritasyon ve gecikmis
tip hipersensitiviteye neden olmamakta, sistemik toksik ve
ileri histotoksik etki gostermemekte ve damar ici
uygulamada lokal reaksiyon gdstermekte idi. Bu ozellikleri
ile N-2-butil siyanoakrilat ve turevlerinin klinik kullaniminin
artacagl ve daha ileri mudahaleler icin guvenli reaksiyon

oranlarina sahip olduguna inaniyoruz.
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Tardive Dyskinesia Due to Short-Term and Low-Dose Use of
Trifluoperazine: A Case Report

Kisa Sureli ve Duslk Dozda Trifluoperazin Kullanimina Bagli Tardif Diskinezi: Bir Olgu Sunumu

Mehmet Hamdi Orum? “=", Yasar Kapici? “*', Behice Han-Almis?

1 Psychiatry Department, Kahta State Hospital, Adiyaman /Turkey
2 Psychiatry Department, Adiyaman University, Faculty of Medicine, Adiyaman /Turkey

OzZer

Tardif diskinezi (TD), viicudun herhangi bir boliimtinti etkileyen amacsiz ve istemsiz hareketlerle karakterize bir hastaliktir. Bu hareketler
tipik olarak agiz-yiiz bolgesinde meydana gelir ve hasta genellikle bu hareketlerin farkinda degildir. TD, kisa stireli ve diistik dozda
antipsikotik kullanimina ikincil olarak daha nadir goriiliir. Burada kisa stireli ve diistik dozda trifluoperazin kullanimina bagli bir TD
olgusunu sunduk. Hasta 38 yasinda bir kadin hastaydi ve yaygin anksiyete bozuklugu tanisi ile 1 mg/giin trifluoperazin ile tedavi
edilmisti. TD semptomlan, trifluoperazin baslandiktan (¢ ay sonra ortaya ¢ikmisti, ilag kesilmesinden sonra yavas yavas azaldi ve alti ayin
sonunda tamamen kesildi. TD tedavisine iliskin veriler sinirlidir ve en iyi yontem ortaya ¢ikmasini énlemektir.

Anahtar Kelimeler: tardif diskinezi, trifluoperazin, antipsikotik, yan etki

ABSTRACT

Tardive dyskinesia (TD) is a disorder characterized by purposeless and involuntary movements affecting any part of the body. These
movements typically occur in the oro-facial area and the patient is usually unaware of them. TD is rarely seen secondary to short-term
and low-dose use of antipsychotics. Herein, we present a short-term and low-dose trifluoperazine-induced TD. The patient was a 38-
years-old female patient who was being treated with trifluoperazine 1 mg/day with a diagnosis of generalized anxiety disorder. The
symptoms of TD appeared three months after the introduction of trifluoperazine, decreased gradually and ceased at the six months of
discontinuation. Data on TD treatment are limited, and the best management strategy remains prevention

Keywords: tardive dyskinesia, trifluoperazine, antipsychotic, side effect

INTRODUCTION
Tardive Dyskinesia (TD) is a hyperkinetic movement disorder

30 mg/day paroxetine and 5 mg/day diazepam for one year.

Previously used drugs were escitalopram and sulpiride. On

that may occur during or shortly after discontinuation of
antipsychotic (AP) medication. It is an iatrogenic condition that
presents with involuntary movements of stereotypic,
choreiform or athetoid, especially in the mouth, tongue and
face. While any agent capable of dopamine receptor blockade
can cause TD, it is more common in psychiatric disorders that
require long-term use of antipsychotics such as schizophrenia
and schizoaffective disorder. However, TD is rarely seen
secondary to short-term and low-dose use of such APs (1).
Herein, we present a short-term and low-dose trifluoperazine-

induced TD.

CASE

A, 38-years-old married female patient had been followed at a
psychiatry outpatient with a diagnosis of generalized anxiety
disorder according to Diagnostic and Statistical Manuel of

Mental Disorders, Fifth Edition (DSM-5) (2). She had been using

admission, there was no sleep problem, but her severe
irritability symptom was not controlled with this treatment. We
decided to manage the patient with adding trifluoperazine.
Three months after starting 1 mg/day of trifluoperazine, the
patient came to our clinic complaining of involuntary oro-facial
and lingual movements. The patient's TD symptoms
disappeared with sleep. No additional extrapyramidal findings
were detected. The patient's thyroid, kidney and liver function
tests were within normal limits. The fasting blood glucose,
protein level and lipid profile were within normal limits. Chest
X-ray, electrocardiogram, computed tomography, and
magnetic resonance imaging gave normal results.
Electroencephalography was unremarkable. The relatives of
patient stated that there was no change in dietary and fluid
intake in recent days. The patient had no drug use other than
paroxetine, diazepam and trifluoperazine. She had no systemic

disease such as hypertension or diabetes mellitus. No allergies
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to drugs, foods and pollens were reported. Past history of
patient was unremarkable. There was no any antipsychotic
sensitive neuropsychiatric disorder or movement disorder in
the family history. TD was attributed to trifluoperazine.
Trifluoperazine was stopped and other medications were
continued. TD decreased gradually and ceased at the six
months of discontinuation. The patient and his relatives were
warned about TD due to trifluoperazine use and written
informed consent was received from the patient to publish her
data. Naranjo Adverse Dug Reaction Probability Scale

(NADRPS) score of the patient was 5 (3).

DISCUSSION

This case report was evaluated as a case of TD due to
trifluoperazine. Because there was a temporal relationship
between them, the side effect began with the addition of the
drug and completely cured after discontinuation of the drug.
The NADRPS score indicates a probable association between

drug use and side effect (3).

The term tardive emphasizes the later development of
abnormal movements following chronic neuroleptic treatment.
Schooler-Kane research criteria are frequently used in the
diagnosis of TD. According to these criteria, dopamine blocking
agent should be used for at least three months in order to
evaluate the present movement disorder as TD. For patients
over 60 years, the duration of drug use is one month.
Movement disorder should last for at least one month after
oral treatment is discontinued and eight weeks for depot
injection. However, clinical experience supports the rare but
real potential of shorter exposures to cause TD, questioning

the applicability of these criteria in everyday practice (1, 4).

Age is the most consistent risk factor for TD. When TD ratios
were grouped by age, increased risk was found in women over
51 years of age. However, there are also documents in the
literature showing that there is no relationship between
gender and TD incidence (5). Extrapyramidal symptoms as a
result of long-term use of antipsychotics, anticholinergic, use of
antiparkinsonian agents, organic brain damage, mental
retardation, negative symptoms of schizophrenia, mood
disorders, smoking, alcohol and substance use, diabetes
mellitus, malnutrition and vitamin deficiencies are other
important risk factors (1, 6). As with other movement disorders,
the involuntary movements in TD worsen with emotional
stress, diminish with sedation, and disappear with sleep. TD
was differentiated from perioral tremor (Rabbit syndrome)

with the help of no persistence in sleep (7).

Typical  antipsychotic  drugs include chlorpromazine,
flufenazine,  trifluperazine,  flupentixol,  zuclopenthixol,
haloperidol, pimozide, atypical antipsychotic drugs clozapine,
quetiapine, sulpiride, amisulpride, ziprasidone, olanzapine, and
risperidone (8). Cases of TD induced by low-dose
trifluoperazine are not common in the literature. Chouinard et
al. (9) reported a case of TD that occurred after 4 months of
trifluoperazine at a dose of 6 mg/day. In our study, a case of TD
using a lower dose of trifluoperazine for a shorter period is
presented. Typical antipsychotics have been associated with
higher risk of TD development than atypical agents. These
rates are explained by the fact that atypical antipsychotics
show low affinity for dopamine (D2) receptors in the dorsal
striatum and have antagonistic effects on serotonin (5-
HT2A/2C) receptors (10). Many theories have been proposed in
TD mechanism. Different mechanisms other than dopamine
blockade have been emphasized and these mechanisms have
been thought to directly or indirectly affect the nigrostrial
pathway. Hypersensitivity of the dopamine receptor system in
the nigrositriatal pathway, disruption of dopaminergic and
cholinergic systems, dysfunction of striatonigral GABA'ergic

neurons and excitotoxicity are emphasized (11).

Since there is no gold standard in the treatment of TD, it is
important to prevent the development of TD by taking
preventive measures and identifying the initial symptoms.
Patients and caregivers should be informed about abnormal
movements. In patients who developed TD during the use of
anticholinergic agents, the first change in treatment should be
the discontinuation of the anticholinergic drug. Anticholinergics
are known to cause deterioration of TD symptoms despite
improvement in movement disorders such as acute dystonia.
Anticholinergic agent should be discontinued if used primarily
in the treatment of TD. Antipsychotic needs should be
evaluated and medications that may exacerbate symptoms
should be discontinued. Benzodiazepines have a positive effect
on symptoms of tardive dyskinesia, tardive dystonia and
tardive myoclonus by increasing GABA in the nigrostriatal
region (11). In our patient, the patient had side effects while
using a benzodiazepine drug and an anticholinergic drug.
Discontinuation of the accused drug and continuation of
benzodiazepine were thought to contribute to the clinical
improvement. In addition, this study shows that TD can be
reversible in the early period when the guilty agent is

discontinued.
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As a result, TD is an iatrogenic, hyperkinetic movement
disorder especially caused by the use of antipsychotics. It is a
difficult and lasting condition that may cause problems in
treatment compliance, adversely affect the quality of life of the
patient. Physicians prescribing quetiapine need to be aware of
the risk of TD and should adequately counsel patients or
consider alternative agents when supportive evidence exists,

particularly with respect to its off-label use.
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A Case Of High-Grade Myxofibrosarcoma With Rare Axillary
Localization
Aksiller Lokalizasyonu Olan Nadir Yiiksek Dereceli Miksofibrosarkom Olgusu
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OzZ€eT

Ozet

Miksofibrosarkom nadir goriilen yumusak bir doku sarkomudur. Cogunlukla ekstremitelerde lokalizedir. Kesin tani histopatolojik
inceleme ile yapilsa da, gériintiileme yontemleri derecelendirme ve tedavi planlamasinda 6nemli rol oynamaktadir. Aksiller bolge
nadiren dahil olabilse de literatiirde bildirilmis bir vaka yoktur. Tiimdriin bol miktarda nérovaskiiler bir yapiya sahip olmasi goz
ontine alindiginda, tiimériin genis cerrahi sinirlarla eksize edilmesi zordur. Olgumuz literatiirde aksiller lokalizasyonu olan ilk
olgu oldugu icin dikkat cekicidir. Genis sinirli cerrahi eksizyon tedavinin en 6nemli basamagidir. RO rezeksiyonu sagkalim
tizerinde énemli bir etkiye sahiptir. Sonug olarak, aksiller MFS'de kemoterapinin ardindan genis cerrahi eksizyonun lokal niiksti
azaltmada olumlu bir katkisi olacagini diisiiniiyoruz.

Anahtar Kelimeler: miksofibrosarkom, aksilla, malign

ABSTRACT

Myxofibrosarcoma is a rare soft tissue sarcoma. It is mostly localized at extremities. Although definitive diagnosis is made by
histopathological examination, imaging modalities play an important role in grading and treatment planning. Although axillary
region can be involved rarely, there is no reported case in the literature. Given that tumor has an abundant neurovascular
structure, it is challenging to excise tumor with wide surgical margins. Our case is striking as it is the first case with axillary
localization in the literature. The surgical excision with wide margin is the most important step of the treatment. The RO
resection has an important impact on survival. In conclusion, in axillary MFS, wide surgical excision followed by chemotherapy
will have positive contribution in reducing local recurrence.

Keywords: myxofibrosarcoma, axilla, malignant

INTRODUCTION
Myxofibrosarcoma (MFS), previously known as myxoid

tumor has predominant myxoid structure (>50%) and low
level of cellularity in histological manner. It harbors many

malignant fibrous histiocytoma, was first described as a nodular contours. Elongated, curvilinear and thin vascular

variant of fibrosarcoma that exhibits variable myxoid
stroma, pleomorphism and wide, tortuous vascular pattern
in 1977 (1). It is generally seen in elderly individuals (sixth-
to-eighth decades). It is mostly localized at extremities,
dermis and profound skeletal muscle, as lower extremity
being most common localization (2). Retroperitoneal area
and abdomen are rare sites of involvement. In the
literature, there is no case report describing axillary
localization as in our case. The MFSs with profound
localization are larger, less nodular and more infiltrative
when compared to those with superficial localization. Time

to symptom onset varies from 2 weeks to 15 years (3). The

structures are the characteristic of tumor. Tumor cells
generally localized along with these vascular structures and
are embedded into fusiform, stellate and myxoid matrix (4).
Matrix mainly consists of hyaluronic acid (4). In
immunohistochemical studies, tumor shows diffuse
positive staining for vimentin and focal staining patterns
with muscle-specific and smooth muscle actin. Tumor cells
are negative for CD68, Mac-387, factor Xllla and desmin.
Tumor cells are positively stained for both epithelial growth
factor and its receptor in most instances. Tumor cells have
nuclei with intensive chromatin at periphery and occasional

cleavage. Golgi apparatus is well-developed in the
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cytoplasm. In addition, numerous mitochondria and rough

endoplasmic reticulum are present in the cytoplasm (2).

The MFSs are classified into 4 grades based on cellular
structure, atypia, mitotic activity and myxoid content. The
prognosis is better in low-grade MFS and those localized at
subcutis while risk for metastasis is high in those with
necrosis and those larger than >5 cm (5). Again, metastatic
risk is higher in high-grade MFS and those with profound
localization (6). The treatment options include wide local
excision, chemotherapy and radiotherapy for MFSs (7).
Recurrence rate has been reported as 16-54% after surgical
resection. The recurrent tumors generally have higher
grade than primary tumor and can be metastatic. The
correlation between positive surgical margin and survival
was attributed to infiltrative growth pattern, frequently
seen in MFS, and high local recurrence rate. In previous
studies, it was reported that RO resection followed by
radiotherapy decreased recurrence rate. The effects of

adjuvant radiotherapy on survival are still controversial (8).

Myxoma, myxoid liposarcoma and fibromyxoid sarcoma
should be considered in the differential diagnosis. The
myxoma is hypo-vascular and has no curvilinear vessels. It
is distinguished from MFS by less cellular atypia.
Myxoidliposarcoma contains lipoblasts and has no
perivascular tumoral cell condensation. Fibromyxoid
sarcoma has more abundant cellular atypia and fibrous
stroma with higher frequency of metastasis (9). When
compared to other subtypes of sarcoma,

myxofibrosarcoma has relatively better prognosis (9).

We aimed to present a case with high-grade
myxofibrosarcoma and atypical localization of axillary

region and our treatment approach.

CASE

A 44-years old man presented with an enlarging, painless
mass at left axillary region. In the physical examination, a
palpable mass (4 x 4 cm in size) was detected (Figure 1). On
the magnetic resonance imaging of left axillary region, a
mass lesion with dense contrast enhancement (50 x 33 x 48
mm in size) was observed with surrounding edema and
inflammation (Figure 2). Based on radiological findings, the
lesion was preferentially considered as conglomerated
lymphadenopathy and soft tissue tumor. On positron

emission tomography (PET) CT scan, there was a hyper-

metabolic lesion (44 mm in size) occupying level 2 and 3 at

left axillary region.

Figure 1. Palpable mass in the axillary region (4 x 4 cm in size)

Figure 2. On the magnetic resonance imaging of left axillary
region, a mass lesion with dense contrast enhancement (50 x
33 x48 mm in size)

b

There was no finding suggestive of distant metastasis. A
Tru-cut biopsy was performed. On microscopic
examination, it was seen that it was a spindle-like cell
malignant mesenchymal tumor rich for myxoid stroma. In
immunohistochemical examination, it was found that
tumor cells were stained positive with vimentin, smooth

muscle actin while negative with desmin, S100, oscar-
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cytokeratin, MDM-2 and CD31. The lesion was classified as
high-grade myxofibrosarcoma based on
immunohistochemical study and undifferentiated
histological pattern. The mass was excised surgically. Since
the mass lesion was adhered to axillary vein, it was
dissected over vein and axillary dissection specimen
(12.5x6x5 cm) was removed. During dissection, attention
was given to preserve thoracicus longus and thoracodorsal

nerves (Figure 3a-b).

Figure 3. Axillary dissection and specimen

Frozen section procedure was performed on the specimen

and examined under gross inspection. The pathologist
observed a positive superior surgical margin; thus, re-
excision was performed. On gross examination of the re-
excision specimen, two nodular tumoral masses next to
each other (as largest being 4.5 cm and smallest being 3.5
cm) were observed in the axillary adipose tissue. On
microscopic examination, tumor was myxoid and spindle
cell morphology, highly cellular with pleomorphic cells
(Figure 4a). Curvilinear vessels were observed along with
tumor cells. There were numerous typical and atypical

mitoses (Figure 4b).

Figure 4. a) Spindle and pleomorphic tumor cells over myxoid
base (HEx100) b) Atypical mitotic figures in tumor (HEx200)
| RR X 3 il e

Based on FNCLCC grading, histological differentiation was

rated as 3 while mitotic count as 3 (25/10 in high power
field), necrosis presence as 1 (<50%, focal), estimating grade

3 tumor.

In immunohistochemical study, tumor cells showed focal
positivity with CD163 and Cd34 while they were negative for
smooth muscle actin, desmin, caldesmon, oscar-cytokeratin
and s100. Together with these findings, the case was
considered as high-grade myxofibrosarcoma-grade 3.
Although superior surgical margin was benign, tumor was
observed to be adjacent to surgical margins in samples

from non-adipose areas of outer aspect of the tumor

DISCUSSION

The myxofibrosarcoma is one of the rare soft tissue
sarcomas, which is generally seen in elderly men. It
accounts for 5% of all soft tissue sarcomas. It is mainly seen
at sixth or seventh decades of life. It has been reported that
tumor is commonly found at subcutaneous or deeper
tissues of extremities (77%), trunk (12%), retroperitoneal
area or mediastinum (8%) and in other regions in rare cases

(2).

In our case, a palpable mass lesion was present at left
axillary region of a 44-years old man. The mass was
adhered to axillary vein and excised over vein with
meticulous dissection. The neurovascular structures were

preserved during excision.

In MFS, the diagnosis is made by histopathological
examination and tumors are classified as low-,
intermediate- and high-grade (2). Low-grade tumors are
characterized by cells with hyper-chromatic and
pleomorphic nuclei and underlying large myxoid areas. The
intermediate tumors are more cellular with nuclear atypia.
Finally, high-grade tumors have abundant mitotic figures,
areas of hemorrhage and necrosis and hyper-cellular
regions. In previous studies, no relationship was found
between tumor grade and local or distant metastasis;
however, it has been proposed that tumor grade is an
important predictor of recurrence (2). In a study by
Sanfiippo et al., it was suggested that tumor size, tumor
grade and surgical margin status were significant predictors
of survival although no relationship was found between

tumor grade and clinical course.

In myxoid, spindle cell tumors; the differential diagnosis
includes many benign and malignant mesenchymal tumors.
Our case was distinguished from benign lesion by
cellularity, hyper-chromatic/pleomorphic tumor cells and

atypical mitotic figures. Myxoid liposarcoma has less
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atypical cells and lipoblasts, thin plexiform vascularity and
tumor cells are not condensed at perivascular area (10). In
addition, our patient had no MDM2 gene amplification.
Low-grade fibrosarcoma consists of uniform fibroblastic
cells with less frequent atypia and has swirl-like growth
pattern with occasional collagen rosette but there is no
curvilinear vascularity (11). After surgery, the mass excised
was considered as high-grade myxofibrosarcoma-grade 3
according to FNCLCC classification. The tumor included 2
nodules (4.5 and 3.5 cm in size) and occasional necrotic
areas. Mitotic count was 25>10 HPF. In microscopic
examination, it was seen that tumor was adjacent to

surgical margins despite benign superior surgical margin.

Although there are no guidelines describing optimal
surgical margins in MFS, it seems reasonable to aim 1-to-2
cm negative margin whenever possible in anatomic
manner. Positive surgical margin is defined as presence of
tumor at stained aspect or 1 mm inner of stained margin as
described by Lin et al (9, 12). Thus, it is important to adopt
aggressive surgical approach to achieve local control and
improve survival by ensuring wide negative margins in MFS
(2). There is a significant difference in recurrence rate
between RO resection and positive surgical margin (18% vs.
71%), emphasizing to achieve widest resection whenever

possible.

We excised tumor totally despite axillary localization which
is challenging for resection. In histopathological
examination, tumor was considered to be adjacent to
surgical margin. Adjuvant chemoradiotherapy was planned
in the MFS case due to negative surgical margin less than 1

mm in microscopic examination.

CONCLUSION

The MFSs, comprising minority of soft tissue sarcomas, are
generally localized at extremities. Although axillary
localization can be seen in rare instances, there is no
reported case with axillary involvement in the literature.
The presence of abundant neurovascular structures makes
resection challenging in MFS. In conclusion, in axillary MFS,
wide surgical excision followed by chemotherapy will have

positive contribution in reducing local recurrence.
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Servikal diskopatili bir olguda gelisen néropatik agrinin akupunktur
tedavisine dramatik yaniti: Olgu sunumu

Dramatic response to acupuncture treatment of neuropathic pain in a case with cervical discopathy: Case report
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OzZ€eT

Boyun agrilarinin en sik nedenlerinden biri olan servikal disk hernisi, siklikla boyun agris ile birlikte kola yayilan agri, parestezi,
duyu, motor ve refleks degisiklikleriyle seyreden radikiilopatiye neden olur. Bu ¢alismamizda 35 yasinda servikal diskopatisi olan,
cesitli tedavilere ragmen agrisi ge¢meyen ve cerrahi diistiniilen erkek bir olguyu sunduk. Akupunktur uygulamasi sonucunda
hastamizin agnilarinin tama yakin diizeldigini tespit ettik. Ge¢misi olduk¢a eskilere uzanan akupunkturun gtiniimiiz modern
tibbinda kullanimi ve sayginligi giderek artmaktadir. Son 50 yilda diinyada pek ¢ok Llilkede, akupunktur teknikleri, alerjik
hastaliklar, migren, diskojenik agrilar ve dider kas iskelet sistemi hastaliklari gibi ¢esitli alanlarda yaygin olarak kullanilmaktadir.
Akupunktur tedavisi bu yiizden boyun ve bel agrisi gibi durumlarda agriyi 6nlemede etkili metotlardan birisidir ve gereksiz
cerrahiyi azaltabilir.

Anahtar Kelimeler: : akupunktur, néropatik agri, servikal diskopati

ABSTRACT

Cervical disc herniation, which is one of the most common causes of neck pain, often causes radiculopathy that spreads to the
arm with neck pain and presents with pain, paresis, sensation, motor and reflex changes. In this study, we present a 35-year-old
male patient with cervical discopathy who did not recover from pain despite various treatments. As a result of acupuncture
application, we found that the pain of our patient was almost completely resolved. The use and respectability of acupuncture in
modern medicine is gradually increasing. In the last 50 years, acupuncture techniques have been widely used in many countries
around the world in various fields such as allergic diseases, migraine, discogenic pain and other musculoskeletal diseases.
Acupuncture treatment is therefore one of the effective methods of preventing pain in conditions such as neck and low back pain
and may reduce unnecessary surgery.

Keywords: acupuncture, neuropathicpain, cervicaldiscopathy

GiRiS fitiklasan materyalin koparak epidural alanda serbest

Boyun agrisi, kas iskelet sistemi agnlar icinde bel kalmasina sekestre disk veya serbest fragman denir (2,3).

agrilarindan sonra en sik karsilasilan problemlerden

s . N Servikal diskopati siklikla boyun agrisi ile birlikte kola
birisidir. Yas, meslek, sedanter hayat tarzi, psikolojik

. o yayllan agri, parestezi duyu, motor ve refleks
bozukluklar, yatarak televizyon seyretme ve yastik sekli gibi

. o B ) degisiklikleriyle seyreden radikulopati durumuna neden
aliskanliklar boyun agrisiyla iliskili faktorlerdir (1).

olur. Manyetik rezonans goruntluleme, noninvaziv ve

Servikal diskopati, dejenere diskin servikal spinal sinir sensitif bir ydntem olarak servikal disk hernisini tanimlamak

kokunu sikistirmasi sonucu ortaya cikan bir durum olup icin sik olarak kullanilmaktadir (2,3).

daha ¢ok 30-40 yaslarinda goralur (1). Coklu anuler

- . . . Servikal diskopati tedavisinde en sik yapilan tedavi sekli
yirtiklarin icine nukleus pulpozus girerek diskte ¢epegevre

) ) . . ) ) ) medikal tedavidir (NSAI, kas gevseticiler vb.). Ancak bu
bir tasma olur ki buna anuler bulging denir. Lokalize disk

. . ) ajanlarin uzun sure kullaniimasi gastrointestinal sikayetler,
bulging durumuna protrtzyon, anulus fibrozusun tamamen

) . . miyokard ve serebrovaskuler iskemi riskini artirmasi
yirtihp kanalis vertebralis icine ¢ikmasina ekstrizyon ve

nedeniyle fazla 6nerilmemektedir. Medikal tedaviler disinda

egzersiz, fizik tedavi, alternatif tip tedavileri ve cerrahi
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yontemler vyapilan diger tedaviler arasindadir. Disk
cerrahisinin yuksek maliyeti ve riski, konservatif tedavi
yontemlerinin énemini gunumuzde daha belirgin bir hale
getirmistir (2,3,4). Bu sebeple son zamanlarda alternatif
tedavilere ihtiya¢ artmistir. Akupunktur bu uygulamalarin
en sik bilinenlerindendir. Kronik kas-iskelet sistemi
agrilarinda, impingement sendromu, akut lomber strain,
kronik boyun agrisi gibi bircok kas-iskelet sistemi
problemlerinde etkili oldugu gosterilmistir (5). Bu
calismamizda uzun sureden beri servikal diskopatisi olan ve
sikayetleri gecmedigi icin cerrahi tedavisi dusunulen ve
akupunktur tedavisine dramatik bir sekilde yanit veren bir

erkek olgu sunduk.

OLGU

Otuz bes yasinda erkek hasta boyun, omuz ve kol agrisi
sikayetiyle poliklinigimize basvurdu. Anamnezinde daha
Onceleri gesitli bolimlerde muayene oldugunu ve servikal
diskopati tanisi kondugunu, cesitli tedaviler goérdugunu
belirtti. Hasta sikayetinin son U¢ ay icinde artarak devam
ettigini, kollarinda ve ellerinde aralikl olarak uyusma ve his
kaybinin oldugunu ancak sabah tutuklugu ve gic kaybinin
olmadigini sdyledi. Agri nedeni ile geceleri uyku duzeni ve

kalitesinin bozuldugunu ifade ediyordu.

Fizik muayenesinde servikal eklemde saga rotasyon, sola
rotasyon ve fleksiyon hareket sonu agrili, servikal
paravertebral  adale  spazmi  bilateral = mevcuttu.
Kompresyon-distraksiyon testi (+), spurling testi (+)idi.
Norolojik muayenesinde C5-6 dermatomunda hipoestezi,
derin tendon refleksleri dogal olarak gozlendi. Her iki Ust
ekstremitede motor gi¢ kaybi ve patolojik refleks yoktu.
Agrisi VAS (0-10ya gore 9, LANSS (Leeds Assessment of
Neuropathic Symptoms and Signs Pain Scale)a gore ise

14/24 olarak degerlendirildi.

Tedavi Oncesi Servikal MRI bulgusu su sekildeydi:

C4-5 intervertebral diskinde posterior tagsma mevcuttur.
Duraya indentasyon vardir. Disk sinyal intensitesi azalmistir.
Sol noéral foramen daralmistir. Kokler serbesttir.C5-6
intervertebral diskinde disko-osteofit kompleksine bagl
posterior tagsma mevcuttur. Dura basilidir. Disk sinyal
intensitesi azalmistir. Anuler fissirin eslik ettigi kucuk
santral protrizyon mevcuttur. Spinal kanal bu duzeyde

daralmistir. C6-7 santral protrizyon mevcuttur. Her iki noral

foramenlerde kokler serbesttir. Spinal kanal bu duzeyde

belirgin daralmistir.

Olgumuza daha o©nceden cesitli medikal tedaviler ve
egzersiz  programlari  uygulanmasina ragmen  agr
durumunda duzelme olmadigl icin akupunktur tedavisi

uygulandi.

Tedavide haftada bir seans olmak Uzere kulak ve vicut
akupunkturu uygulandi. Tedaviye Ug ay sureyle her seansta
20 dakika olmak Uzere haftada bir kez, daha sonra iki
haftada bir kez olmak Uzere alti ay devam edildi. Tedavi
sirasinda boyunda Tian Zhu (BL-10), He Gu (LI- 4), Nao Kong
(GB -20), Shao Ze (Sl -3) ;omuzda TianLiao (SJ-15), Bing Feng
(SI-12); sirtta Feng Men (BL-12), BL-13, JueYinShu (BL-14) ve
kulakta: Anti depresyon noktasi (non dominant kulak),
ganglion servikale inferior ve ganglion stellatum, analjezi
noktasi (dominant taraf - altin igne), valium-diazem noktasi,
Acth noktasl, voltarennoktasi (PGE1) noktalarina uygulama

yapildi. Kulakta Nogier yontemi tercih edilmistir.

Vicut icin 0,25x25 mm-gelik ve 0,20x13 mm gumus, servikal
alanda 0,20x13 mm celik ve kulakta 0,16x7 mm celik ile
0,20x13 mm altin igneler uygulandi. Kulak igin &zel kulak
igneleri uygulandi. Egzersiz ve glnlik yasam aktiviteleri
anlatildi. Alti ay sonra hastanin fizik muayenesinde servikal
hareket agikhgl tam ve agrisizdi. VAS ve LANSS skoru 0
dizeyine gerilemisti (Sekil-1). Norolojik muayenesi dogald..
Uyku dizeni normale déndu. Akupunktur tedavisi sirasinda

herhangi bir yan etkiye rastlanmadi.

Sekil 1. Akupunktur seansina gére VAS ve LANSS skorlarindaki

degisim
16
14 —\
12 ——\/AS
==L ANSS
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Tedavi sonrasi MRI bulgulari su sekildeydi:
Vertebra korpus yukseklikleri, kortikomeddller sinyal
intensiteleri tabiidir. C5-6 diskinde posterior santral bulging

izlenmektedir.

C6-7 disk mesafesi daralmistir. C6-7 diskinde diffiiz bulging
izlenmektedir. TUm seviyelerde noral foramenler ve

foraminal sinirler tabiidir.

TARTISMA

Noropatik agri periferal nosiseptdrlerin uyarimi olmaksizin
santral veya periferik sinir sisteminin yapisal lezyonlari ve
fonksiyon  bozukluguna bagh olarak gelismektedir.
Noropatik agri daha ¢ok serebral veya spinal kord lezyonlari

sebebiyle olusabilir (6).

Akupunkturun analjezik etkisi hayvan deneyleri ile
gosterilmistir. Kaslari innerve eden sinirlerin uyariimasi,
spinal kord, orta beyin ve hipotalamo-hipofizer aksi
uyararak endorfin ve enkefalin gibi ndrotransmitterlerin
salinimina neden olmaktadir (7). Dinorfin ve enkefalin
salinimini artirarak spinal korda agri impuls girisini bloke
eder. Orta beyinde monoamin-serotonin ve norepinefrin
sinerjisi yoluyla spinal korda tasinan agri impulsunu inhibe
eder. Pitliter bezden beta endorfin salinimini artirip
serebrospinal sivinin kimyasina etki ederek hipotalamusta
analjezi saglar. Otonom sinir sistemi Uzerindeki komplike
etkileri de buna katki saglar (8). Bizim olgumuzda da
akupunkturun etkisi benzer mekanizmalar ile endorfin
salinimini arttirip, proinflamatuvar sitokinleri azaltmasi ile

aciklanabilir.

Acil cerrahi endikasyonlar disinda, disk hernilerinin
tedavisinde konservatif metotlarin uygulanmasi olagandir.
Alisilagelmis klasik fizik tedavi modalitelerinin yanisira,
geleneksel Cin tibbinda 6nemli bir yeri olan akupunktur
tedavisi, bu modalitelere ek olarak ya da bagimsiz sekilde

uygulanabilir (9).

Servikal diskopatide akupunktur uygulamasi glvenilir ve
etkin bir tedavi yontemidir. Akupunktur uygulamasiyla ilgili
cesitli tedavi metotlarini  karsilastiran iyi planlanmis
kontrolli ¢alisma sayisi ¢ok azdir. Son yillarda
akupunkturun cesitli hastaliklarda agri Uzerine etkisi ile ilgili
cesitli calismalar yapilmistir. Han ve ark. 2019 yilinda
yaptiklari bir calismada servikal diskopatili hastalarda
akupunktur uygulanan hastalarda uygulanmayanlara gore

agrinin azaldigini ve cerrahiye gitme oraninin 6nemli

derecede distuguni tespit etmislerdir (10). iki bin on sekiz
yiinda yapilan baska bir calismada lomber diskopatili
hastalarda akupunkturun servikal diskopatili hastalarda
oldugu gibi agriy1 6nledigi ve cerrahiye gitme oranini
azaltug tespit edilmistir (11). 2011 yilinda Demirdag ve ark.
kronik lomber diskopatili hastalarin tedavisinde akupunktur
ve TENS tedavisini karsilastirdiklari ¢alismada ikisi arasinda
bir fark olmadigi, akupunktur uygulamasinin agriy azalttigi,
dizabilite ve fonksiyonel durum Uzerinde pozitif bir etki
yaptigl tespit edilmistir (12). Bizim c¢alismamizda
buldugumuz sonu¢ daha ©6nceki yapilan c¢alismalarla
uyumlu olup, tedavi sonrasinda hastanin agr seviyesinde
¢ok belirgin bir azalma saptanmis ve radyolojik olarak da

regresyon goérulmustur.

Sonug olarak; akupunktur, servikal diskopatili olgularda
gorlilen agn Uzerine etkili ve glvenli bir tamamlayici tip
metodudur. Ayni zamanda gereksiz cerrahi midahaleyi de
azaltmaktadir. Bu yuUzden fizik tedavi modaliteleri ile
kombine veya tek basina kullanilabilen akupunkturun bu
alanda yararli bir uygulama oldugu kanisina varilmistir.
Bununla ilgili cok kapsamli ve daha fazla sayida prospektif

calismalara ihtiya¢ duyulmaktadir.
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A case of stress fracture: What is the underlying cause?

Bir stres kirigi olgusu: Altta yatan neden nedir?

Yakup Erden! “=', Muhammed Sahin?

1 Physical Medicine And Rehabilitation Department Abant izzet Baysal University Physical Treatment Training and Research Hospital, Bolu/Turkey

2 Physical Medicine And Rehabilitation Department, Diizce Atatlirk State Hospital, Diizce/Turkiye

OzZ€eT

Stres kiriklarina klinik pratikte sik¢a rastlanilmaktadir. Stres kiriklarinin bircok ozelligi ortaktir, ancak altta yatan kemigin
durumuna bagli farkliliklar vardir. Klinisyen stres kirigi tipine gore yaklasimda bulunmalidir. Bu makalede uzun stireli bifosfonat
tedavisi ve tek doz denosumab alan, sekiz ay arayla bilateral atipik femoral kingi gelismis 71 yasinda osteoporozlu bir kadin
hastayr sunuyoruz. Dogru tani koymak icin klinik degerlendirmenin radyografik, dansitometrik ve biyokimyasal bulgularla
birlestirilmesi gerekir.

Anahtar Kelimeler: stres fraktiiri, atipik femur fraktiirii, bifosfonat, denosumab

ABSTRACT

Stress fractures are encountered commonly in clinical practice. Many features of stress fractures are in common, but the
differences depend on the condition of the underlying bone. The clinician should approach according to the type of stress
fracture. We report a 71-year-old female patient with osteoporosis, who had been taking prolonged bisphosphonate therapy and a
single dose denosumab, sustained bilateral atypical femoral fractures (AFF) eight months apart. Collating the clinical assessment
with the radiographic, densitometric and biochemical findings is needed in making accurate diagnosis..

Keywords: stress fracture, atypical femoral fracture, bisphosphonate, denosumab

INTRODUCTION the T score was -2.9 at the spine L1-L4 and -3,4 at the right
Stress fractures are repetitive strain injuries. Many features hip, oral ibandronate therapy was stopped and

of stress fractures are in common, but the differences subcutaneous injection of denosumab was started. Calcium

depend on the condition of the underlying bone. There are and vitamin D supplementation continued.

two types, fatigue-type in normal bone and the

. - . ) Physical examination revealed a painful movements of
insufficiency-type in abnormal bone. Here, we aimed to

) . ) lower extremities with intact neurovascular exam.
present an elderly female patient with osteoporosis, who

. . Laboratory and radiological studies were performed. Her
had been taking prolonged bisphosphonate therapy and a

. . . . - serum-corrected calcium, magnesium, phosphate, alkaline
single dose denosumab, sustained bilateral insufficiency-

. phosphatase levels are in normal ranges, but paratyroid
type stress fractures eight months apart..

hormon level was 364 pg/mL, 25-OH vitamin D 5,6 ng/mL.

CASE

A 71-year-old female patient with 8-year history of post-
menopausal osteoporosis presented with right thigh pain
and waddling gait. She took prolonged oral
bisphosphonate therapy ( alendronate for six years and
then oral ibandronate for one 1 year) without drug holiday.
She had been admitted in September 2018 with a low-
trauma femur fracture on the opposite (left) side, and
recalled that she had complained of mild left thigh pain at

the time (Figure 1). Bone mineral densitometry of the spine

and bilateral hips was measured in January 2019. Because

Radiographs revealed two focal thickenings of the lateral
diaphyseal cortex on the right femur and a incomplet
femoral shaft fracture with lateral cortical (periosteal and
endosteal) hypertrophy and beaking on the left femur
(Figure 2).

Initially, denosumab was stopped. The patient was
consulted with orthopedic clinic for fracture and
endocrinology clinic for elevated parathyroid hormone.
Vitamin D supplementation was recommended by the
endocrinologist. Parathormone tended to decrease and

vitamin D to increase in control blood tests. After 3 months
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of treatment, her parathormon level was 101 pg/mL, 25-
OH vitamin D 47,7 ng/mL. The patient refused to have
surgery. Limited activity with partial weight-bearing was
recommended. The patient was informed about possible
symptoms and followed up regularly. At the time of writing,
she was awaiting endocrinologic assessment for

teriparatide therapy.

Figure 1.Left femur. Focal lateral cortical thickening on the
radiograph (A) and periosteal high signal on the T2-weighted
MRI (B) .

i

Figure 2. Radiographs showed 3 focal thickenings (A) of the
lateral diaphyseal cortex, 1 of them with a visible crack
(radiolucent line >1/2 of bone diameter) on the left femur (B).

DISCUSSION

Stress fractures are encountered commonly in clinical
practice and lie along a spectrum. In some cases, it can be
difficult to differentiate between them. The fatigue-type
usually relates to activity level in young adults without bone
disease. Insufficiency-type stress fracture might be of many
different types; looser zones of osteomalacia, atypical
femoral fractures (AFF) in osteoporosis, Paget's disease of

bone, rare disorders like hypophosphatasia. Stress

fractures appear on the convex surface of the shaft of long
bones due to tensile stress in AFF and paget's disease ,
while on the concave surface due to compressive stress in

osteoporosis and osteomalacia (1).

Looser zones of osteomalacia usually occur multiple,
symmetric and on the medial side of the femur. Typically,
they appear a broad band of lucency, parallel margins,
marginal sclerosis, callus (if on treatment) and delayed
healing (2). Continuously elevated parathyroid hormone
has little impact on the trabecular bone and a decrease in
the cortical bone. Thickening of the lateral cortex were not

consistent with bone changes in hyperparathyroidism (3).

Atypical femoral fractures are located along the femoral
diaphysis from lesser trochanter to supracondylar
flare.They can be recognised by the presence of major and
minor features, described in 2010. AFF is diagnosed based
on subtrochanteric or femoral shaft location and the
presence of at least four the following five major features:
minimal or no trauma, fracture originating at the lateral
cortex and being substantially transverse, complete
fractures extending through both cortices, localised
periosteal or endosteal cortical thickening and minimal or
no comminution. Minor criterias; cortical thickness of the
femoral diaphysis, bilaterality, prodromal symptoms and
delayed healing aren't necessary for diagnosis, but they has
associated with fracture (2). Our case met all of major and
minor criterias. Osteoporosis, hyperparathyroidism and
vitamin D deficiency may have increased susceptibility to
fractures, but the main cause is bisphosphonate and

denosumab exposure in our case.

The incidence of AFFs varies depending on the duration of
bisphosphonate use ( 2 / 100,000 cases per year after 2
years of bisphosphonate use - 78 / 100,000 cases per year
after 8 years of use) (4). The patient should be reassessed
at 3 to 5 years to determine if a drug holiday should be
initiated. Prodromal pain,even after treatment has stopped,
is a warning symptom of impending fracture. If it occurs,
imaging studies should be done (5).It is not known exactly
which way bisphosphonates cause AFFs. Over-suppresssion
of bone turnover, accumulation of microcracks in the bone
over time, fragility due to increased bone mineralization are
the mechanisms accused in etiopathogenesis. The
relationship between bisphosphonate treatment and non-

femoral fractures is still unclear (1).
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Approximately 25% of AFF cases are predicted to develop
fractures in the opposite femur. Controlateral fracture
occurs from 1 month to 4 years after the index AFF (6).
Based on a observational study, the risk of sustaining a
contralateral fracture if bisphosphonate exposure is
stopped soon after the index fracture is in the range of 18
percent. If bisphosphonate therapy is continued, the risk of
contralateral fracture rises over time, to 25.8 percent at 1
year and to 53.8 percent at 3 years after the index atypical
femur fracture (7). Min et all. have developed a scoring
system to assess the risk of progressing incomplet fractures
to complet fractures and recomended the follow-up of
patients scoring 8 or less and the prophylactic
intramedullary nail fixation of others (8). The first score of

our case was 8 and the next was 14.

In conclusion, delay in diagnosis is a common clinical
occurrence due to the insidious clinical presentation and
unaware of the clinicians of the probability. Collating the
clinical assessment with the radiographic, densitometric
and biochemical findings is needed in making accurate
diagnosis. Radiographic features of the fracture are the

main aspect of the differential diagnosis.
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