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YEAR EXPERIENCE IN GREEK CENTERS OF SITS REGISTRY
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Abstract

Introduction: Mechanical Thrombectomy (MT) is the current standard of care for the treatment of acute
ischemic stroke (AIS) due to large vessel occlusion (LVO). Safety and efficacy of MT has not been systemati-
cally studied in Greece.

Aim: We evaluated the safety and efficacy of MT in AIS patients due to LVO using data from Greek cen-
ters participating in The Safe Implementation of Treatments in Stroke (SITS) registry and compared differ-
ent endpoints to patients from the Highly Effective Reperfusion evaluated in Multiple Endovascular Stroke
Trials (HERMES) collaboration cohort.

Methods: \We prospectively evaluated consecutive AlS patients with LVO who were treated with MT in
5 Greek hospitals during a two year-period. Safety endpoints included the prevalence of peri-procedural
complications, symptomatic intracranial hemorrhage (sICH) and mortality. The rates of complete reperfu-
sion (TICI lIb/Il), neurological improvement at 24 hours (defined as a NIHSS reduction by 8 points at 24
hours in comparison to admission NIHSS-score) and 7 days post-stroke, three-month functional indepen-
dence (modified Rankin score 0-2) were used as efficacy endpoints. Patient demographics, safety and ef-
ficacy endpoints were compared to the HERMES cohort.

Results: A total of 30 patients with AIS due to LVO (mean age 55 years, 67% men, median NIHSS-score
18 points, IQR: 13-22) were treated with MT (median onset to groin puncture time: 270 min) in 5 tertiary
centers. The rates complete reperfusion (78%) and early neurological improvement at 24 hours (47%) were
comparable to those of HERMES cohort (71% & 50% respectively). Three-month mortality was 23% in the
Greek cohort and 15% in the HERMES cohort, whereas sICH occurred in 6.6% of our patients (4.4% in
HERMES cohort). The rates of three-month functional independence were 43% and 46% in the Greek and
HERMES cohort.

Conclusions: The present report confirms safety and efficacy of MT in AlS patients due to LVO in Greece.
Further implementation of MT in the clinical practice of Greek stroke centers with specialized Neurology,
Anesthesiology and Interventional Radiology Departments is required.

Key words: Ischemic stroke, mechanical thrombectomy, Greece
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MNepifinyn

Eicaywyn: Mnxavikh ©popRektopn (MO) anotedei pia npdo@ata eykekpipévn Bepaneia avuuetmnions
aoBevav pe ofU Ioxaluikd ayyeiakd eykeanikd eneicddio (IAEE) oe €dagos oteias and@patns pyeydnou ev-
dokpaviou ayyeiou (OAMEA). H aopdneia kal anotedeopatkdnta tns MO otnv EANGda Oev éxel penetnBei
0€ ouotnuaukn Bdon.

Ikonas: Xuykevipwoaue dedopéva aoPaneias kal anotefeopaukdas tns MO anéd aoBeveis nou voon-
AeUBnkav og eAANVIKA KEVIPO NOU CUPHETEXOUV OTO apxeio kataypaphs aoBeviv The Safe Implementation
of Treatments in Stroke (SITS). Zuykpivape ta anoteféopata pe ta dnpooieupéva Gedopéva s KodpNs Tou
Highly Effective Reperfusion evaluated in Multiple Endovascular Stroke Trials (HERMES) collaboration.

MéBoboli: AfionoynBnkav diadoxikoi aoBeveis pe ofU IAEE og ¢6apos OAMEA nou avupetwniobnkav pe
MO katd ta tedeutaia dUo €N og 5 EARNVIKG Kévipa Nou CUPPETEIXaV OTo apxeio kataypapns acBevav SITS.
H aopdaneia tns MO ekupnBnke pe Bdon tov eninoAdopd twv NepI-eNEPPATKDY EMMAOKMY, TN oUXVOTNTA TNS
oupntwatkhs evbokpavias aipoppayias (ZEA) kal tnv evbovoookopelakhn Bvnoipdtnta. H anotefeopaukdnta
s MO ekupnBnke pe Bdon tnv miBavétnta nAnpous enavaipdtwons, BeAtiwans s veupodoyikns Bapudtntas
toU IAEE o€ 24 tpes (eAdttwon tou NIHSS-score katd 8 n nepioodtepous Pabpous) kal 7 NUEPES O oxéon
HE v elocaywyn kal s Aeitoupyikhs avetaptnoias otous 3 pnves (okop 0-2 otnv tpononoinpévn KApaka
agondoynons s avannpias katd Rankin). Ta dnpoypagikd xapakinpiotkd kabws Kal ta Katannkukd oneia
ao®Aanelas Kal anoteAEoPaTKOTNTAS OUYKPIBNKav pe ta avtiotoixa s opddas penéins HERMES.

Anotedéopata: Yuvodikd avupstwniotnkay pe MO 30 aoBeveis pe IAEE og ébapos OAMEA oe 5 kévipa (uéon
nnikia 55 éwin, 67% davbpes, didueon tuun tou NIHSS-score katd v eicaywyn: 18 Babuoi). H didueon uun tou
XPOVOU Mou PecoNdBNoE and v évap&n twv CUPMWHATWY Péxpl Ty évapén ts MO ntav 270 Aentd. Ta noco-
otd nAnpous enavaipdtwons (78%) kal npwipn veuponoyikns BeAtiwons aus 24 mpes (47 %) htav napopola Pe
1a avtiotoixa s opddas peféins HERMES (71% & 50% avtiotoixa). H Bvntdtnta otous tpels phves htav 23.3%
otous EAnNnves aoBeveis kar 15.3% otous aobeveis tns HERMES evd ta nocootd ZEA ntav avtiotoixa (6.6% otnv
EAAnvikA pengn kal 4.4% otn pedétin HERMES). To 43% twv EAfhvwy acBevdv Atav AEItoupyIKws avetdptntol
3 pnves petd 1o IAEE, nocootd avtiotoixo tou 46% nou kataypdenke oty opdda acBevv tns pestns HERMES.

Tupnépaopa: Ta napovia nmidoukd 6edopéva eniBePaicvouy tnv aoPAneia Kal anoteNeopatkdTNTa NS
MO og aoBeveis pe o&U IAEE og €dapos OAMEA otn xwpa pas. H kaBigpwaon ts MO otnv kAvikh Npakukh
avupewwnions v AEE otov EAAadikd xwpo oe eCeibikeupéva kévipa pe kataninda exnaibeupéva tuhuata
Neuponoyias, EnepBauxns Akuvoioyias kal AvaioBnaoiofoyias kpivetar avaykaia.

Né€els eupetnpiou: loxaipikd AEE, pnxavikn Bpoppektopun, EAAGSa
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Introduction

Stroke is a major cause of death and disability with
an increasing impact on societies due to the aging of
the general population [1,2]. Ischemic stroke accounts
approximately for 80% of all strokes and can be suc-
cessfully treated in the acute phase using reperfusion
therapies. Two such therapies are approved for the
treatment of acute ischemic stroke (AIS): intravenous
thrombolysis (IVT) and mechanical thrombectomy
(MT). The efficacy of IVT using recombinant tissue
plasminogen activator (tPA) for improving Favorable
Functional Outcome (FFO) at three months has been
established since 1995 with a number needed to treat
(NNT) of 8 [3]. However, treatment effect rapidly fades
with time and only half as many AIS patients will gain
benefit in the 3-4.5hrs time window [4]. Symptomatic
intracranial hemorrhage (sICH) is the major adverse
event of tPA, with a number needed to harm (NNH)
of approximately 30 and 38 for the 0-3 hrs and 3-4.5
hrs time windows respectively [5]. Besides safety con-
cerns, there are efficacy issues with IVT. Recanaliza-
tion of occluded arteries in large vessel occlusions
(LVO) is associated with increased FFO and decreased
mortality rates [6,7], but IVT results in recanalization
in less than one third and one sixth of patients with
proximal middle cerebral artery (MCA) and terminal
internal carotid artery (TICA) occlusions respectively
[8]. In a minority of patients (15%-34%) of achieved
recanalizations, reocclusion and subsequent neurologi-
cal deterioration may follow [6].

Endovascular reperfusion therapies (ERT) appear to
have complementary advantages to IVT such as wider
time windows of treatment and higher recanalization
rates for LVO patients. A wide variety of ERT have been
studied in AIS: intra-arterial thrombolysis, MT using
coil retrievers, thromboaspiration and MT using stent
retrievers [9]. Despite initial doubts on MT efficacy [10],
MR CLEAN (Multicenter Randomized Clinical Trial of
Endovascular Treatment for Acute Ischemic Stroke in
the Netherlands) was the first randomized-controlled
clinical trial (RCT) providing clear evidence in favor of
endovascular therapy versus standard treatment for
AIS due to LVO [11]. A total of 4 RCTs evaluating the
efficacy of ERT were prematurely halted afterwards
in view of the positive findings of MR CLEAN trial:
Endovascular Treatment for Small Core and Ante-
rior Circulation Proximal Occlusion with Emphasis on
Minimizing CT to Recanalization Times (ESCAPE) [12],
Extending the Time for Thrombolysis in Emergency
Neurological Deficits - Intra-Arterial (EXTEND-IA) [13],
Solitaire with the Intention for Thrombectomy as Pri-
mary Endovascular Treatment (SWIFT PRIME) [14] and
Large Vessel Occlusion Presenting within Eight Hours
of Symptom Onset (REVASCAT) [15]. The results of
these prematurely terminated RCTs were consistent
with the findings of MR CLEAN trial and showed
that MT increased the odds of FFO for AIS patients

in comparison to standard therapy. These five RCTs
[11-15] established MT as a safe and highly effective
treatment for AIS patients with LVO in the anterior
circulation. For every six ELVO patients treated with
MT three more will achieve complete recanalization at
24 h following symptom onset and one more will be
functionally independent at 3 months in comparison
to best medical treatment [16].

MT has never been systematically studied in Greece.
The Safe Implementation of Treatments in Stroke
(SITS) registry is a leading international stroke regis-
try founded in 1996 as an initiative by participants in
the European-Australian randomised stroke throm-
bolysis studies [17]. It includes over 180,000 patient
files from stroke units offering reperfusion therapies
to ischemic stroke patients from over 70 countries
worldwide. A total of 18 Greek centers participate in
the SITS registry, offering IVT to AIS patients. Among
these centers, 5 also offer endovascular treatment.
We sought to prospectively evaluate the safety and
efficacy of endovascular treatment in AIS patients due
to LVO in Greece using data collected in SITS Registry.

Methods

We prospectively evaluated AlS patients with LVO
who were treated with MT in Centers participating
in SITS Registry in Greece over a two-year period
(January 2015-December 2016). The participating
centers were Metropolitan Hospital in Piraeus, At-
tikon University Hospital in Athens, Rio University
Hospital in Patras, Alexandroupolis University Hospital
and AHEPA hospital in Thessaloniki.

Demographics and risk factors were prospectively
recorded as previously described in SITS Registry [18].
Stroke severity was assessed using serial measure-
ments of NIHSS (National Institute of Health Stroke
Scale) score [18]. Safety endpoints included the prev-
alence of peri-procedural complications, symptomatic
intracranial hemorrhage (sICH) and mortality [11-
15]. SICH was defined using standard SITS registry
definitions [19]. The rates of complete reperfusion,
neurological improvement at 24 hours and 7 days
post-stroke, three-month functional independence
were used as efficacy endpoints. Reperfusion follow-
ing MT was evaluated using Thrombolysis in Cerebral
Infarction (TICI) grades [11-15]. Complete reperfusion
was defined as TICI grades of llb or Il [11-15]. Early
neurological improvement at 24 hours or 7 days was
defined as a reduction in NIHSS-score of 8 points
or greater [19]. Functional status at three months
was evaluated using modified Rankin Scale (mRS).
Patients with mRS-scores of 0-2 were considered as
functionally independent [11-15].

Patient demographics, safety and efficacy endpoints
of our cohort were compared to the Highly Effective
Reperfusion evaluated in Multiple Endovascular Stroke

Neuponoyia 26:4-2017,6-17
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Table 1. Baseline clinical and imaging characteristics in Greek SITS (Safe Implementation of Thrombolysis in Stroke)
registry centers and HERMES (Highly Effective Reperfusion Evaluated in Multiple Endovascular Stroke Trials) collaboration

cohort.
Variable Greek cohort of SITS registry HERMES collaboration
centers (n=30)* cohort (n=634)
Baseline clinical characteristics
Median age (years) 55 (45-69) 68 (57-77)
Males (%) 20 (66.7%) 52%
Hypertension (%) 16 (53.3%) 56%
Diabetes mellitus (%) 2(6.7%) 13%
Atrial fibrillation (%) 8 (26.7%) 33%
Heart Failure (%) 6 (20.0%) N/A
Hyperlipidemia (%) 8 (26.7%) N/A
Smoking (%) 14 (46.7%) 31%
Prior stroke (%) 4 (13.3%) N/A
Baseline NIHSS score (median, IQR) 18 (13-22) 17 (14-20)
SBP at baseline (median, IQR) 142 (130-160) N/A
DBP at baseline (median, IQR) 80 (70-90) N/A
Baseline blood glucose at baseline (mg/dl) N/A 119 (106-140)
Baseline imaging characteristics
ASPECTS score on baseline CT (median, IQR) 8 (7-10) 9 (7-10)
Intracranial occlusion location
Internal carotid artery 3(10.0%) 21%
M1 segment MCA 13 (43.3%) 69%
M2 segment MCA 5(16.8%) 8%
Tandem occlusion (ICA+MCA) 4(13.3%) N/A
Other 5(16.7%) 2%
BA 4 (13.3%) N/A
PCA 1(3.3%) N/A
VA 0 (0%) N/A

* 2 patients with inhospital strokes and 1 patients with intraprocedural complication
MCA: middle cerebral artery; ICA: internal carotid artery; BA: basilar artery; PCA: posterior cerebral artery; VA: verte-

bral artery; IQR: interquartile range; N/A: not available

Trials (HERMES) collaboration cohort [19]. The HERMES
collaboration pooled data from 634 patients included
in the aforementioned five MT RCTs: MR CLEAN, ES-
CAPE, REVASCAT, SWIFT PRIME, and EXTEND IA.
We presented continuous parametric data by using
their mean values together with their corresponding
standard deviations (SDs). We used median values with
their corresponding interquartile ranges (IQR) for the
presentation of non-parametric data and percentages
for all dichotomous variables. Statistical comparisons
between different subgroups were performed using

the Pearson's x2 test, unpaired t-test, Mann-Whit-
ney U test and Kruskal-Wallis test adjusted for ties,
where appropriate. Serial NIHSS-score measurements
at 24 hours and 7 days were compared with admis-
sion NIHSS-score using Wilcoxon signed rank-test.
The adjusted Wald method, which provides the best
coverage for binomial confidence intervals (Cl) when
samples are < 150 [18], was used for the computation
of 95%Cls. All statistical analyses were performed
with the use of the Stata Statistical Software Release
13 for Windows (College Station, TX, StataCorp LP).

Neuponoyia 26:4-2017,6-17
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Table 2. Interventional characteristics in Greek cohort of SITS (Safe Implementation of Thrombolysis in Stroke) registry
centers and HERMES (Highly Effective Reperfusion Evaluated in Multiple Endovascular Stroke Trials) collaboration cohort.

. .. Greek cohort of SITS registry centers HERMES collaboration
Interventional characteristics

(n=30)* cohort (n=634)
IA treatment (%) 1(3.3%) N/A
IVT pretreatment (%) 10 (33.3%) 83%
Concomitant stenting (%) 3(10.0%) N/A

Solitaire (68.9%), penumbra (27.6%),

Catheters used (%) trevo (3.5%) N/A
Onset to door time (min, median, IQR) 120 (56-255)* N/A
Onset to imaging time (min, median, IQR) 125 (62-270)* N/A
Onset to groin puncture (min, median, IQR) 270 (210-395)* N/A
Onset to reperfusion (min, median, IQR) 332 (265-453)* 285 (210-362)
*2 patients with inhospital strokes and 1 patients with intraprocedural complication
IQR: interquartile range; N/A: not available
Results mon location of occlusion was proximal (M1) MCA
Baseline Clinical Characteristics (43%). The baseline characteristics of our patients

A total of 30 patients with AIS due to LVO (mean ~ are presented in parallel with respective data from
age 55 years, 67% men, median NIHSS-score 18 the HERMES cohort in Table 1. The patients in the
points, IQR: 13-22) were treated with MT (median ~ Greek cohort had similar stroke severity at hospital
onset to groin puncture time: 270 min) in 5 tertiary ~ admission in comparison to HERMES data (median
centers during the study period. The most com- admission NIHSS-score 18 vs. 17 points). Baseline

3 i p<0.00

10

= I I I
| niHssb [ NiHSS 24h [ NIHSS 7d |

Figure 1. Box plots showing NIHSS-scores at baseline (NIHSSb), 24 hours and 7 days post stroke in AlS
patients treated with MT. Median NIHSSb was 18, median NIHSS at 24 hours was 8 and median NIHSS 7
days post stroke was 5.5. The reduction in stroke severity was statistically significant at 24 hours (p=0.002)
and 7 days (p<0.001) post stroke.
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Table 3. Efficacy and safety outcomes in Greek cohort of SITS (Safe Implementation of Thrombolysis in Stroke) registry
centers and HERMES (Highly Effective Reperfusion Evaluated in Multiple Endovascular Stroke Trials) collaboration cohort.

Variable

Greek cohort of SITS
registry centers (n=30)*

HERMES collaboration

Efficacy outcomes

cohort (n=634)

Complete reperfusion (%, 95%Cl)

78.1% (62.3-90.9%)

71%
Median NIHSS score at 24h (IQR) 8 (4-18) 8 (3-16)
Median change in NIHSS score from baseline to 24h -4 (-13to-1) -7 (-12to -1)
Early neurological recovery at 24h (%, 95%Cl)**

46.7% (29.5-64.2%) 50.2% (46.2-54.1%)
Median NIHSS score at 7d (IQR) 5.5(2-14) N/A
Median mRS score at 90 days (IQR) 3(1-5) N/A
mRS score 0-1 at 90 days (%, 95%Cl) 26.7% (14.0-44.6%) 26.9%
mRS score 0-2 at 90 days (%, 95%Cl) 43.4% (27.4-60.8%) 46.0%
Safety outcomes
Dissection (%) 3.3% (0-18.1%) N/A
Infract in new territory (%) 6.6% (0.8-22.4%) N/A
Symptomatic intracranial hemorrhage (%, 95%Cl) 6.6% (0.8-22.4%) 4.4%
Parenchymal hematoma type 2 (%, 95%ClI) 10.0% (2.7-26.4%) 5.1%
Myocardial infarction (%) 6.6% (0.8-22.4%) N/A
Mortality (%, 95%Cl) 23.3% (11.5-41.2%) 15.3%

*2 patients with inhospital strokes and 1 patients with intraprocedural complication
** defined as a reduction in NIHSS score from baseline of at least 8 points or reaching 0-1

IQR: interquartile range; N/A: not available

Medified Rankin Scale score distribution at 90 days
S Bl Conprin=ilh
W
5%
HERMES ET Conort (n=533)
o% 20% 0% so% 0% 100%
Percentage
Ik 2 3 ¢ . S 6

Figure 2. Grotta bars showing distribution of mRS-scores at 3 months in Greek and HERMES cohorts of

AlIS patients treated with MT.
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Figure 3. A 54-year-old man woke-up with dysarthria, diplopia and gradual deterioration of the level of
consciousness. He reported transient symptoms of dizziness, rotational vertigo and sweating during the
past 24 hours. On the same afternoon he was transferred to the emergency department where he pre-
sented with GCS=12/15, bilateral eyelid ptosis, left mydriasis, ophthalmoplegia of the vertical and horizon-
tal conjugate eye movements, right VII nerve central paresis, dysarthria and mild paresis of the right upper
and lower limbs (NIHSS-score: 13 points).

(A) Contrast enhanced CT at admission: Hyperdense clot in the mid-basilar artery (red arrow). Both poste-
rior communicating arteries are functional (yellow arrows). IVT was not offered due to the time window
between symptom onset and presentation at the Emergency Department (>4.5hrs from symptom on-
set).

(B) DWI MRI: Acute ischemic lesions in the midbrain and the left thalamus (blue arrows).

(C) Left and right CCA (lateral projection): Both posterior cerebral arteries and the basilar tip is opacified
through the posterior communicating arteries (black arrowheads).

(D) Right vertebral artery (AP and lateral projections): The right vertebral from the PICA origin up to the
vertebro-basilar junction is hypoplastic (blue long arrows). The lower basilar artery is dolichous, tortuous
and is suboccluded at the level of AICA's (anterior inferior cerebellar artery) origin.

(E) Left thyro-cervical trunk (AP projection, early and late phase): The left vertebral artery is occluded at
its origin from the subclavian artery. The anastomoses at C1-C2 between the ascending cervical artery
and distal vertebral reconstitute the flow retrogradely into the left vertebral artery (long blue arrow).
Multiple filling defects are opacified into the lower left vertebral trunk representing clots (short blue
arrow).

(F) Angioplasty of the occlusion of the left vertebral artery origin with a balloon 5x20mm, through a Neu-
ron MAX 6F guide catheter. After the dilatation of the occlusion point, a Penumbra SMAX ACE distal
access catheter (DAC) together with the Neuron MAX catheter were advanced into the vertebral artery
with continuous aspiration from the DAC of all the thrombotic material from the vessel lumen. Finally,
the vertebro-basilar junctions were opacified bilaterally.

(G) Left vertebral artery (AP injection): After thromboaspiration, recanalization of the dolichotic and tortu-
ous basilar trunk (red arrow) and of the right posterior cerebral artery. The left P1-segment of the left
posterior cerebral artery was not opened, but the patency of the left posterior communicating artery,
together with the possibility of hypoplastic left P1 were the main reason we did not pursue further
reperfusion of left P1 posterior cerebral artery.

(H) MRA at 48 hrs: Complete patency of both posterior cerebral arteries and basilar trunk. The patient
experienced a swift neurological recovery (GCS: 15/15 and NIHSS-score: 4 points at 48hrs).

(I) T2WIMRI at 1 month: Ischemic infarct in the left cerebral peduncle and two small ischemic foci in both
thalami. The patient’s mRS-score at three months was 1.

Neuponoyia 26:4-2017,6-17
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Figure 4. A 65-year-old man, with history of recent myocardial infarction and atrial fibrillation treated with
apixaban (5mg bid), presented to the emergency department with sudden onset of right hemiparesis, and
aphasia (NIHSS-score: 19 points).

(A) Brain non-contrast CT (NCCT) at admission: Hyperdense left MCA dot sign in the Sylvian fissure was iden-
tified (red arrow). IVT was not offered due to pretreatment with apixaban and recent myocardial infarc-
tion. ASPECTS score was 10/10.

(B) CTA: M2 occlusion on the left MCA (red arrow). Also heavily calcified atheromatous plaques in the left
CCA bifurcation (blue arrows).

(C) Multiphase CTA: Good leptomeningeal collaterals up to the Sylvian fissure.

(D) Left CCA injection (Lateral cervical view and AP intracranial view): Eccentric calcified plague in the left
carotid artery bulb with 70% stenosis. (blue arrow). In the intracranial series, M2 occlusion of the left
MCA artery with good opacification of the leptomeningeal collaterals up to the Sylvian fissure (black ar-
rowheads).

(E) Left CCA injection (AP and lateral projections): TICI 3 recanalization, using triaxial approach with Neuron
MAX 6F catheter, distal access catheter Penumbra 5SMAX ACE and Solitaire stent-retriever 4x20mm. Me-
chanical thrombectomy was performed using distal aspiration from the DAC. No treatment of the carotid
bulb lesion was undertaken at that time.

(F) DWIMRI 24h-post thrombectomy: Small infarction at the posterior part of the insula and the parietal lobe,
with preservation of almost all the MCA territory. Early neurological recovery with a 16-point reduction in
NIHSS-score (3 points) was documented at 3 days following stroke onset. The patient was scheduled for
left internal carotid artery stenting after 2 weeks. The patient’s mRS-score at three months was 1.

CT imaging characteristics were similar with Alberta
Stroke Program Early CT Score (ASPECTS) being 8 in
our cohort (7-10) and 7 in the HERMES cohort (7-10).

IVT in contrast to HERMES (83% pretreatment rate
with intravenous tPA).

A total of 5 patients had LVO in the posterior circula-
tion (16.6%) in our cohort, while posterior circulation
occlusion were under-represented in HERMES (2%).
Only one third of our patients were pretreated with

Neuponoyia 26:4-2017,6-17
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using Solitaire Stent retriever in 69% of cases, while

EAAHNIKH

NEYPOAOTIKH
ETAIPEIA



14

Tsivgoulis G. et al.

77| EAAHNIKH
NEYPOAOTIKH
ETAIPEIA

Figure 5. An 87-year-old female patient presented with acute (150 min) dysarthria and was admitted to
the emergency department with mixed aphasia and mild right upper limb paresis (NIHSS-score=6). The pa-
tient had a history of ischemic stroke in the distribution of the frontal branch of right MCA (2 years ago),
hypertension, atrial fibrillation treated initially with dabigatran and recent (7 days before) history of gastric
hemorrhage following which she has been switched to low-dose apixaban (2.5mg bid).

(A) Brain NCCT at admission: slight hypodensity in the left insula (red arrowheads), ASPECTS 9/10. IVT was
not offered (recent gastric bleeding, treatment with apixaban).

(B) CTA angiography: non-occlusive thrombus at the left ICA bifurcation (T-subocclusion) (red arrows).
During the patient’s transfer to the angiosuite, she deteriorated substantially with right hemiplegia and
complete aphasia (NIHSS-score of 23).

(C) Left CCA injection (AP projection): Occlusion of the proximal M1 (black arrow) including the origin of
the lenticulostriate perforators. Moderate leptomeningeal collaterals through anterior cerebral artery
(black arrowheads).

(D) Left CCA injection post thrombectomy (AP and lateral projection): Recanalization TICI 3 was achieved
with 1 pass, using biaxial approach with BGC (Celo 9F) and Solitaire stent-retriever 4x20mm.

(E) Parts of the thrombus retrieved.

(F) NCCT immediately post thrombectomy: Slight hyperdense opacification of the left insula due to luxury
perfusion. The patient improved immediately after recanalization (NIHSS-score 6 points). At 24h the
NIHSS-score was 1 point.

(G)DWI MRI at 1week: The only remaining ischemic lesion is at the anterior part of the lenticular nucleus.
Please note the previous infarction in right MCA territory.

thromboaspiration with Penumbra device was used
in 28% of the study population. Stenting of extracra-
nial ICA was performed in three cases. The median
onset to reperfusion time was longer in our cohort
in comparison to HERMES dataset (332 vs. 285 min).

Efficacy outcomes
The efficacy outcomes of our cohort are shown in
Table 3. The rates of complete reperfusion (78%) and

early neurological improvement at 24 hours (47%)
were comparable to those of HERMES cohort (71%
& 50% respectively). The median NIHSS-score at 24
hours (8 points) and 7 days (5.5 points) were sig-
nificantly lower (Figure 1) than median admission
NIHSS-score (18 points). The rates of three-month
functional independence were 43% and 46% in the
Greek and HERMES cohort. The distribution of three-
month mRS-scores in our and HERMES cohorts is
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Figure 6. A 60-year-old female patient, with history of hypertension and congestive heart failure, woke-up
at 9:30 am with right hemiparesis, right upper extremity and perioral numbness. At 12:15 she arrived at
the ED (Emergency Department). Her clinical examination disclose a NIHSS-score of 22 points with right
hemiplegia, complete aphasia and left gaze deviation.

(A)Brain NCCT at admission: hypodensity in the left lenticular nucleus, the insula and the left premotor
area (red arrowheads) corresponding to an ASPECTS 7/10. Hyperdense MCA sign on the left (red ar-
row). IVT was not offered (wake-up stroke).

(B) Left CCA injection (AP projection): (Groin puncture at 14:20) Occlusion of the proximal M1 (black
arrow) including the lenticulostriate perforators origin. Moderate leptomeningeal collaterals through
anterior cerebral artery (black arrowheads).

(C) Tri-axial approach with BGC (Celo 9F), distal access catheter (Penumbra 5SMAX ACE) (black arrow) and
delivery of Solitaire stent-retriever 6x30mm (red arrows) across the occluding thrombus. Temporary by
pass effect with re-opacification of the lenticulostriate perforators.

(D) During the retrieval of the Solitaire stent-retriever into the intermediate catheter that was advanced
into the distal M1, contrast extravasation sign is opacified at the left basal ganglia area, due to luxury
perfusion and blood-brain barrier disruption.

(E) Left CCA injection (AP and lateral projection): Recanalization TICI 2b was achieved (15:03) with 2 pass-
es. On the lateral view: distal M3 occlusion of the posterior frontal branch of the MCA (black arrow)
to the posterior frontal and anterior left parietal area, with retrograde filling from the leptomeningeal
collaterals in the late venous phase.

(F) Small parts of the fragmented thrombus retrieved.

(G)Brain NCCT immediately post thrombectomy: Hyperdense opacification of the left basal ganglia due to
contrast extravasation.

(H) Brain NCCT at 24h: parenchymal hematoma-type 2 (PH-2) at the head of the left caudate and the len-
ticular nuclei. The patient’s experienced further neurological deterioration (NIHSS-score of 27 points) and
the reperfusion hemorrhage was considered as symptomatic (symptomatic Intracranial Hemorrhage).

(I) Brain NCCT 1 week later: evolution of the hematoma and final infarction at the primary motor area.
The patient’s mRS-score at three months was 5.

shown in Figure 2. Characteristic examples of AlS
patients from our cohort treated with MT are pre-
sented in Figure 3-5.

Safety outcomes

The safety outcomes of our cohort are shown in
Table 3. One patient was complicated with a peri-

Neuponoyia 26:4-2017,6-17

procedural dissection (3.3%), while infarct in new
arterial territory occurred in two patients (6.6%).
Information on peri-procedural complications was
not available in the HERMES cohort. However, the
investigators of MR CLEAN trial have reported pro-
cedure-related vessel dissections and embolization
into new territories outside the target downstream
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Figure 7. Protocol of systemic and endovascular reperfusion therapies for AIS patients included in our
cohort. In anterior circulation LVO there is high level of evidence for clinical benefit with MT up to 6 hours
after symptom onset with possible benefit up to 8 hours after symptom onset (REVASCAT trial [15]). CTA
has been the non-invasive imaging technique for evaluating LVO in all participating centers. Some centers
used transcranial Doppler for monitoring intracranial blood flow during IVT. One center used multiphase
CTA as described in the ESCAPE trial [12] in order to assess collateral vessels. Posterior circulation ELVO has
not been evaluated in the recent randomized controlled trials but is an indication for MT based on expert
opinion. For posterior circulation stroke, some centers evaluated patency of posterior communicating ar-
teries as a measure of collaterality [24]. Pre-treatment MRI has only been used in patients with diagnostic
challenges (eg in a patient that had concomitant left M1 occlusion and unknown brain metastasis in the

arterial territory of left M1).

LOE: Level of evidence. Post Comm Arteries: posterior communicating arteries.

territory of the occluded vessel in 1.7% and 8.6%
of treated patients [11]. Three-month mortality was
23% in the Greek cohort and 15% in the HERMES
cohort, whereas sICH occurred in 6.6% (n=2) of our
patients (4.4% in HERMES cohort). An example of
sICH complicating MT is shown in Figure 6. Two pa-
tients from our cohort suffered from acute myocardial
infarction (6.6%). There are no published data on
post-MT acute myocardial infarction neither in the
HERMES cohort nor in most trials included in the
HERMES analysis; in the REVASCAT trial one patient
suffered from acute myocardial infarction in the MT
treatment arm, corresponding to 1% prevalence [15].

Discussion

The implementation of MT in AIS has revolution-
ized stroke treatment and treatment protocols have
been rapidly adapted to offer this highly effective
treatment modality in the most severe patients with
AlS those with LVO. The present pilot study provides
reassuring information regarding the safety and ef-
ficacy of MT for acute LVO in selected Greek tertiary
stroke centers participating in SITS registry. We also

provide our protocol for acute systemic and endo-
vascular reperfusion therapies (Figure 7) that may be
shared by others centers in our country that are cur-
rently organizing their endovascular stroke services.

Reperfusion therapies in AlS are largely underused
in Greece. With a population of 11 million inhabit-
ants, there have been only 30 cases treated with
MT in the Greek centers that contribute to the SITS
registry over a two-year period. Although we have
no data from other centers that offer endovascular
reperfusion therapies but do not participate in the
SITS registry, it is highly unlikely that adding these
cases would significantly affect rates of endovas-
cular treatment for AlS patients in Greece. MT is
the current standard of care that should be offered
to all patients with AIS due to LVO given its safety
and substantial efficacy [20,21]. MT has recently re-
ceived a Class I/Level A recommendation for AlS treat-
ment by American and European recommendations
[22,23]. Consequently, measures to enhance public
awareness regarding this novel therapy are urgent-
ly needed in order to reduce post-stroke disability.
Further implementation of MT in clinical practice in
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centers with specialized Neurology, Anesthesiology
and Interventional Radiology departments is also
required. Close and inter-disciplinary collaboration
between different medical specialties with interest
in cerebrovascular diseases is a prerequisite to make
this novel treatment readily available for the majority
of stroke patients in our country.
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AZIONIETIA TQN XQPOXPONIKQN NMAPAMETPQN KATA
TH BAAIZH AZ©6ENQN ME NOZO TOY MNAPKINZON

Mavvakou E.!, Ayyedouons N.', loUpyounns B.", ®wudbou £."?, KaldBas B.!, Maupouudns I3

" Tunpua Emotiuns @uoikns Aywyns kai ABAntouou, Anuokpiteio Maveniotnuio ©pdkns, Kopotnvi
2 Mavermotnpiakn Neupooyikn KAvikn, Anpokpiteio Maveniotiuio ©pdkns, Ade€avépounonn
3 Tunua Emotriuns @uoikns Aywyns kai ABAntouou, Apiototédeio Mavernotipio ©sooadovikns, ©sooanovikn

MNepiAnyn

YKonos ns penéns ntav va eleyxBei n aloniotia eniNeypévwy XwpPo-XPOoVIKMOVY Napapétpwy katd tn Bd-
bion atdpwv pe vooo tou Mdapkivoov. Xtnv épeuva ouppeteixav 12 aoBeveis tou Mapkivoov. Or PETPNOEIS
npayuatonomBnkav o€ duo diapopetkés nuépes. O1 aoBevels extéfeoav 10 enavanapPavopeves npoond-
Beies Badions oe éva S1adpopo pnkous 10 m yia kaBe nuépa pétpnons, akolouBwvtas pia pdpoo, n onoia
KIVEITO oUpPwva Pe TN QUOIKA Tous taxutnta. O1 npoondBeies Badions kataypdenkav and 6 KAUEPES une-
PUBpwvV pe taxutnta Anyns 100 Hz, ol onoies tonoBetnBnkav o€ kukAikn didtaén ndvw and to diddpopo
Badions. MNa tov npoadiopiopd s afloniotias TWV XwPO-XPOVIKMY XAPAKTINPIOTIKWMY UNoA0YIoTNKE O CUVTE-
Aeoths eowtepikhs ouoxeuons (Intraclass Correlation Coefficient) yia to oclvono twv 10 npoonaBeitv, afnd
Kal yia pia gepovwpévn npoondBeia. Enfons, yia tov édgyxo tns otaBepdntas, petagl twv Suo PETPhOEWY,
unonoyiotnke 1o owaBepd opdnpa tns pétpnons (Standard Error of Measurement) kai ta épia cUP@WVIAs
(Limits Of Agreement). EninAéov, yia tov éneyxo twv diagopwv avapeoa atny Npwtn Kai tn deUtepn Pétpn-
on npaypatonoBnke t-test yia e€aptnpéva deivpata. And ta anotenéopata dlaniotmbnke 6t 6Aes oxedodv
Ol XWPOXPOVIKES NapdpeTpol nou e€etdotnkav napouciacav noAu kanh enavafnnukdntd yia 1o cUvono
twv 6éka npoonaBeicv. O1 upés tou ICC yia pia gegovwpévn npoondBeia htav xapunnotepes annd napé-
HEIVav IKavonoinukés (>.80) yia us nepioodtepes and us napapérpous (unkos Phuatos kai dlaokeAiopou,
pubuo Padions, didpkeia athpi€ns, didpkela diNAns othpigns, Adyo Badiopatos kar nAdtos adions). TéAos,
bev napatnpnBnkav otatotkd onuavukés diapopés PETaEU twv dUo PETPNOEWY Nou npayuatonomenkav
otous aoBeveis pe vooo tou MapkIvoov, og Kapia and TS XwPOXPOVIKES NAPAPETPOUS NMou PeAstnBnkav.

Né€eis eupetnpiou: enavainnukdNTta, cupewvia, véoos tou Mapkivoov, Badion

RELIABILITY OF SPATIOTEMPORAL GAIT CHARACTERISTICS
IN PEOPLE WITH PARKINSON'S DISEASE

Giannakou E.', Aggeloussis N.!, Gourgoulis V!, Fotiadou S." 2, Kalivas V.!, Mavrommatis G.?

" Department of Physical Education and Sport Science, Democritus University of Thrace, Komotini
2 Neurology Department, Democritus University of Thrace, Alexandroupolis
3 Department of Physical Education and Sport Science, Aristotle University of Thessaloniki, Thessaloniki

Abstract

The purpose of the present study was to examine the reliability of selected spatiotemporal parameters during
gait in patients with Parkinson’s disease. Twelve Parkinson’s disease patients participated in the research and
performed 10 repeated gait trials at their natural speed on two different measurement days. Patients walked
on a 10 m walkway at a constant speed, following a stick, which moved in the required mean walking speed
of each participant. Gait trials were recorded using 6 optoelectronic cameras operating at 100 Hz that were
cyclically located over the walkway. Reliability of spatiotemporal parameters was assessed by the Intraclass
Coefficient Correlation (ICC), for the sum of the 10 trials and for a single trial. Likewise, standard error of mea-
surement (SEM) and limits of agreement (LOA) were calculated to assess the degree of agreement between
the two measurements. Additionally, paired samples t-test was used to check the differences between the first
and the second measurement day. Results showed that almost all spatiotemporal parameters that were exam-
ined produce great repeatability for the sum of the 10 trials. ICC values for a single trial were lower but remain
adequate (>.80) for most of the spatiotemporal parameters (cadence, step length, stride length, support time,
double support time, walk ratio and step width). Finally, no significant statistically differences were observed be-
tween the two measurements performed in patients with Parkinson’s disease in either of the studied variables.

Key words: repeatability, agreement, Parkinson’s disease, walking
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Eicaywynh

H vooos tou MNapkivoov gival pia xpdvia Kai npo-
obeutkd e€efioodpevn eykepanikh diatapaxn nou
xapaktnpidetal and cupnupata nou ennpedlouv
v kivnon, énws ival n Bpadukivnoid, o 1pouos
kar n duokapyia. To wnikd npdétwno Padions yia
Tous aoBeveis pe vooo tou Mapkivoov xapaknpiletal
anoé pikpd phkos diackeniopou, auénpévo pubud
Badions, npooBihBnon kai peiwpévn taxutnta Bad-
Sions'. Yuvenaws, ol aoBeveis avupetwnidouv cofapd
npoPAnuata ektenmvias 6pactNPIGTNTES PETaKivN-
ons nou nepinapPBavouv Badion kai diathpnon s
lcopponias?. Tia 10 12-18% pdndiota twv acBeviv
ol Siatapaxés otn Badion anoteAouv 10 NPMTo Npd-
BAnpa nou avupstwnifouvd. Ta npofAnuata otnv
Icopponia kal tn Badion pnopei va odnyhoouv og
ntwoels h oo yia nwwon nou dnuloupyei ava-
o@Anela Kal NePIopIoUSd NS KIVNTIKAOTNTAS KAl TS
aveEaptnoias twv acBeviv.

Eival eupgéws anobektd 6T n tpicdidotatn avanu-
on Bd&bdions ouviotd to néov noAUTpo epyansio yia
v didyvwon kal a§iofdynon npofAnudtwy katd
i Badion> . Apketof EpEUVNTES XPNOIUOMOIOUV TN
pébobo s avaduaons Badions yia va diakpivouv Us
andayés ous napapérpous s Padions twv aoBeviv
pe vOoo tou lapkivoov, gite petd and epappoyn
NEOYPAUPATOS anokatdotaons kal doknons €ite
HETA and xelpoupyikh enéuPBacn yia Tov neplopi-
opd cuPNIWPATWY Nou a@opolv tnv kivnon’!!. Ol
nAnpogopies and us napandvw penétes BonBouv
otnv emifoyn ts owoths Bepaneutikns napépfaons
yia n Bentiwon tns KIVNTKNAS CUPNEPIPOPAS TwV
aoBevv pe vooo tou Mapkivoov. H agloniotia dpws
Kal n eykupdtnta s avanuons Badions eCaptdral
and v enavadnnukoeTNTa WV NAPAPETPWY Nou
Ba xpnoipgonoinBouv yia tnv atloddynon tns. Katd
ouvénela 6ogs Napdpepol napoucialouy pIKph ena-
vadnnukotwnta dev Ba npgnel va xpnaoigonolouvial
otnv avaduon tou Badiopartos.

Enfons, éxel BpeBel 6u n petaBAntodmnta Siapodpwv
XWPO-XPOVIKMV NApaPéTpwy ns Badions, onws eival
n Sidpkeia diaokeAiopou, n didpkeia SinAns othpigns,
n Sidpkeia otpiEns, 10 phkos dilackeAiopou Kal 1o
nAdtos BAPATos, £XOUV CUOXETIOTEl Pe TV mBavdtnta
yla nwon o€ nAIKIwPEva uylh dtopa’? '3,

MNa tous aoBeveis pe vooo tou MEpKIvoov €xouv
Katd kaipous npaypatonoinBei penétes yia v ena-
vaAnnukénta S1apépwY XWPO-XPOVIKDV XapaKINPI-
ouUK@V s Badions afnd ol NepIoodTEPES Apopolv
N petafAnTONTa PETOEY ouvVEXOUEVWY OIAOKEAIOUDV
(stride-to-stride fluctuation) kal n nAsioynia ne-
plopiletal pévo otov unodoyiopd Tou cuvIENEDT
petapAntétntas (Coefficient of Variation)'*?'.

O okonods s napouoas epyaocias ival va yenetnBei
n enavaAnnukoOTNTa eNIAEYPEVWY KIVNPATKMY Napa-
HETPWV (XDPO-XPOVIKES NapdpeTpol) katd tn Badion
atopwv pe vooo tou Mapkivoov.

Neuponoyia 26:4-2017, 18-23

MéBobos

ZULLIETEXOVTES

Xwnv épeuva ouppeteixav 12 aoBeveis (5 yuvaikes
Kal 7 &vbpes) pe vooo tou Mépkivoov (niikia: 66,25 +
7,9 én, Uyos: 165,2 + 13,4 cm kal xpovikh Sidpkela
andé i didyvwon: 2,97 £ 3,19 éwmn). Na v agoAdyn-
on s coPapdtntas s acBéveias xpnoiponolnBnke
10 pépos tns kAipakas UPDRS (Unified Parkinson’s
Disease Rating Scale) nou gouddel ota kivnukd ou-
yntopata wv acBevav (UPDRS ). H didyvwon tns
vOOooU Tou Mépkivoov, kabws kal n veuponloyikh eE¢-
1aon npaypatonomBnke and veupondyo. Atopa pe
10T0pPIKG ayyelakoU eykepanikou eneicodiou, Kpavioe-
YKEQANIKNS KAKWONS h VEUPOUUIKOUS TPAUHATIOPOUS
kal diatapaxés nou Ba pnopouoav va eNnpedoouv
10 XWPO-XPOVIKA XapaKINPIoUKA tous katd t Bédion
anokngiotnkav and v penémn. O1 aoBeveis evnuepw-
Bnkav yia tous okonous s €peuvas Kal Unéypayayv
POpUa ocuvaiveons Mpiv TNV évap&n tnv CUPPETOXN
ToUs otnv neipapatkh diadikaoia.

Onol ol aoBeveis Nou e€etdotnkay, €ktOs ano
évav, akofouBouoav avunapkivoovikN QapUaKeU-
uKN aywyn kai yevikd Atav kand pubuiouévor xwpis
va avagépovtal 101aitepes Slakupdvoels. H pétpnon
v aoBevdv nou AduPavav papuakeUTKh aywyn
éyive ndvta 1-1,5 pa petd v AAYn QapPakeUTKAS
aywyns yia va ano@euxBei katdotaon «off».

Ta xapaktnpiotkd tou deiypatos napouaidlovral
otov Mivaka 1.

Opyava ugtpnons

O1 npoondBeies Badions twv aoBevmv Ye vooo
tou Mdpkivoov npaypatonolinBnkav oe éva diddpopo
Badions pnkous 15 pétpwv. MNa tnv kataypadn twv
XWPOXPOVIKWV XAPAKINPICUKWY ths B&dions xpnal-
ponoinBnkav 6 kauepes unepUBpwv Vicon MX pe
ouxvotnta delypatonnyias 100 gikéves/sec, o onoies
htav tonoBetnpéves o kukaikn didtaén ndvw and tov
b1adpopo Badions. X1o uéoo nepinou tou diadpdpou
Babdions eixav tonoBetnBei duo duvapodaneda Kistler

Nivakas 1. Anpoypa®ikd kal KAvIKE Xapaktnplou-
K& twv aobevav pe vooo tou MNapkivoov

XapaktnpiouKka Méoos 6pos = TA
HAikia (€wn) 66,25 + 7,93
Yyos (m) 1,65+0,13
Bapos (kg) 81,58 = 14,85
(Aéltc;lf;KEIO and wmn didyvwon 2,97 +3,19
UPDRS 19,58 + 11,67
UPDRS Il 11,67 £ 9,53

*TA: Tunikh anékAdion, UPDRS: Unified Parkinson'’s
Disease Rating Scale
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MNivakas 2. YuvteNeotns eowtepikhs ouoxétons (ICC) twv XWPOoXPOoVIKDY napauétpwy tns Badions yia 1o 6e&i (A) kal 1o
aplotepd (A) kdtw dkpo twv aoBevv pe vooo tou Mapkivoov.

. Anvr PRE POST ALL
etaBdnth IcC1 Icc10 IcC1 IcC10 IcC1 IcC20
) A .878 .986 932 993 .864 .992

PuBuos Badions (steps/min)

A .888 .988 937 993 .858 .992

A .855 .983 925 .992 .844 977
Aidpkeia dlaokeAiopou (s)

A .874 .986 936 .993 .844 .991

A 773 971 .887 .987 .820 .989
AlGpkela Bhpatos (s)

A .869 .985 .866 .985 741 .983

A .876 .986 943 .994 .843 991
AlGpkela otnpigns (s)

A 924 .992 926 992 .889 .994

A 779 .972 .786 974 .833 .990
AiGpkeia aipnons (s)

A 744 .967 .852 983 713 .980

A .830 .980 .827 .979 .827 .990
AlGpKela povhs otpIgns (s)

A .766 .970 794 .975 .837 .990

A 918 991 .870 .985 .863 992
AlGpkela dinAns otpiens (s)

A 919 .991 .892 .988 .847 991

A 781 973 .707 .960 762 .985
A6yos aipnons / othpiéns

A .795 .975 .818 .978 794 .987

A .981 .998 .970 997 961 .998
Mhnkos Slaokediopou (cm)

A 974 .997 .968 997 .939 .997

A 975 .997 .964 .996 .949 .997
Mnkos Bhuatos (cm)

A 947 .994 .946 .994 .905 995

A .790 974 .966 997 .759 .984
Taxutnta Badions (m/sec)

A 715 .962 .698 .959 .703 979

A .876 .986 .904 .989 .891 994
No6yos Badiopatos (cm/steps/men)

A .851 .983 .859 984 .852 991

A 933 .993 .928 992 918 .996
MAdros Phpatos (cm)

A .884 .987 .845 982 .838 .990

A .873 .986 .879 .986 757 .984
Fwvia nodiou (deg)

A 911 .990 .882 .987 784 .986

/] EAAHNIKH
i NEYPOAQTIKH
ETAIPEIA

(9281B11 ka1 9281CA), ta onoia xpnaoigonoiménkav
yIa TNV Kataypapn pépous twv deSopévwV oYUV
(enagn ns Qtépvas oto €dagos, anoyeiwon twv &a-
xwAwv anéd 1o €dagos) o€ kaBe dlaokeNiopd nou
€EeTAOTNKE.

MNa tnv pétpnon s taxutntas Badions twv aobe-
vV xpnolgonolnBnkav duo (glyn pwIoKUTIAPWY,
10 onoia htav tonoBetnpéva kabeta oto diddpopo
Badions kal Guo pétpa npiv Kal Yetd n pgéon ypaupn
twv duvapodanédwv. TéAos, xpnolpyonomenke pia

pdaPbdos dlathpnaons tns taxytntas, N onoia KIVEto
napdinnia pe tov diadpopo Padions kal pubuiotav
anod TOUS EPEUVNTES DOTE VA KIVETAI OUPGWVA PE TN
péon taxutnta Pédions tou kdBe acBevn.

Aiabikaoia

O1 00Beveis NPOCEPXOVIAV XWPIOTE OTO XMWPO TWV
METPNOEWV XWPIS VO €XOUV NPONYOUPEVWS CUPUET-
OXel O€ Kdnola éviovn Qualkh dpactnpidtnta. Katd
NV NPocEneUcn Tous yIvotav Kataypapn twv owpa-

Neuporoyia 26:4-2017, 18-23
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TOMETPIKWV TOUS XAPaKINPIOUKMY Kal akoAouBouoe n
tonoBétnon oeaIpIKWy avakAaothpwy o€ enideypéva
OnpEia Tou oMPATos Kal ota duo KAtw dkpa, oUPQ-
va e 1o npwtdkoAdo PluginGait (kepanh tou 2ou
petatapoiou, onioBio akpo tns Népvas, £Ew opupod,
KvAun, €§w pnpiaio kévdéudo, pnpd, Nnpdéodia dvw
Aayovia dkavBa, onioBia dvw Aaydvia dkavBa). H
tonoBétnon twv avakAaotnpwy NpaypatonolnBnke
ané tov i6lo gpeuvnth oe dAous Tous aoBeveis nou
eCet@oTNKAV.

Metd tnv tonoBétnon twv avakiaotpwy ol aoBe-
veis npaypatonoiodoav 10 npoondBeies Badions o
QUOIKA taxytnta yia eEoIKEiwon PE 10 XWPO, ToV
etonAiopd kar tn diadikaoia wwv petphoewy. H ta-
xUtnta Badions katd tnv ektéleon twv napandvw
npoonaBeidv kataypapotav and 1o pwtokUTapad
Kal xpnolponoinBnke yia tov unoAoyiopo tns Yéons
taxutntas tou kaBe aoBevh EexwploTd. XN OUVEXEID
n paPodos diathpnons tns taxutntas pubpiétav wote
Va KIVEITal cUPGWYa Pe TV Napandvw pyeon taxutnta.

Katé v kupiws pétpnon ol acBeveis ektéleoav
10 Gladoxikés €ykupes npoondbeies Badions, otnv
taxytnta Nnou €ixe opIotel vwpitepa, yeyovos nou
eniteuxBnke akonouBvtas tn pdPdo diathpnons
s taxUTNTas.

Metd 10 T€N0S TWV PETPNOEWY NPayuatonolnbnke
autdpaTN YnPionoinon twv eKOVWY Kal Npoodiopi-
otnkav ol IPIodIAcTATES CUVIETAYUEVES TnS B€ons Tou
k&Oe avakdaothpa pe tnv BonBeia tou Noyiopikou

Nexus 1.3.106 tns Vicon. Ztn ouvéxela unonoyiotn-
Kav, yia k&Be pia anoé us 6éka npoondBeies Padions,
Ol NAPAKATW XWPOXPOVIKES NApAUETpol: puBuoGs BA-
bions (Bhuata/ Nentd), didpkeia diaokeAiopou (S),
di1apkeia Bripatos (s), didpkela othpiens (s), Sidpkela
aiwpnons (s), didpkeia povhs othpi&ns (s), didpkela
dinAns othpiEns (s), Ndyos aibpnons/othpIEns, JAKOS
diaokeniopou (cm), phkos Bhpatos (cm), taxytnta
Babions (m/s), Adyos Padiouatos (unkos Bhpatos/
puBuo Badions), nAdtos Phpatos (cm) kar ywvia no-
o100 (deg).

Zrauotikn Avdiduon

Apxiké €AgyxOnke n KavovikOTNTA TNs KATAVOUNS
OAWV TWV XWPOXPOVIKWV NAPAUETPWY HE TO PN Na-
papetpikod teot Kolgomorov-Smirnof. ¥in ouvéxeia yia
Tov édeyxo s eNavafnnuKOTNTAS WV NAPAPETPWY
nou pedsthBnkav, unofoyiotnke yia 1o KABe KEtw
dKPO, O OUVIENEDTNS E0WTEPIKNS CUOXEUONS (intra-
class correlation coefficient - ICC) 1¢co yia 1o cuvolo
twv 10 npoonaBeitv Nou kataypdpnkav 600 Kal yid
gia pepovwpévn npoondBeia. Enions, yia tov éleyxo
s otabepdntas, Petaty twv dUo PETPHTCEWY, UMNO-
Aoyiotnke 1o otaBepd opdanua tns pétpnaons (SEM) kal
1a 6pia cupewvias (LOA). Emniéov, yia tov éieyxo
Twv dlapopwv avapeoa otny Np@tn Kail tn deutepn
pétpnon npaypatonolnbnke t-test yia eCaptnpéva
Oeiypata. Qs eninebo CTATOTKAS CNPAVTKAOTNTAS OTNV
napouloa €peuva opiotnke 10 p<.05.

MNivakas 3. Y1a0epo6 opanua pétpnons (SEM) kai dpla cuppwvias (LOA) Twv TPOY TwV XWPOXPOVIKMY Ma-
PALETPWY, YETALU TNS NPWINS Kal tns 6eUTteEPNS pétpnans, katd t fadion yia to 6eti (A) kal 1o aplotepd (A)

K&tw GKpo twv aoBevmv pe vooo tou Mapkivoov.

MetapBAntn >EM LOA
A A A A
PuBuos Badions (steps/min) 2,03 1,92 114,92 + 3,44 115,62 + 3,55
Aidpkeia dlaokeAiopou (s) 0,02 0,02 1,05+ 0,04 1,04 + 0,04
AlGpkela Bhpatos (s) 0,01 0,01 0,53 + 0,03 0,51 + 0,01
AlGpkela othpIEns (s) 0,02 0,02 0,64 + 0,02 0,64 + 0,04
AIGpKeia aipnons (s) 0,02 0,00 0,41 £ 0,04 0,40 £0,01
Aldpkeia povns othpiens (s) 0,01 0,01 0,40 + 0,01 0,41 +0,02
Aiépkeia dinAns othpi€ns (s) 0,01 0,01 0,24 + 0,02 0,23 +0,02
Adyos alpnons / othpigns 0,04 0,01 0,65+ 0,03 0,62 = 0,02
Mnkos Slaokeniopou (cm) 2,81 2,39 120,86 + 5,45 120,71 £ 5,65
Mnkos Bhuartos (cm) 1,46 1,26 60,08 + 2,50 60,52 + 2,87
Taxutnta Badions (m/sec) 0,03 0,03 1,17 + 0,07 1,18 + 0,06
Ao6yos Badiouatos (cm/steps/min) 0,10 0,15 3,14 +£ 0,31 3,14 £ 0,49
rNAdtos Bhuatos (cm) 0,76 0,74 16,19 £ 1,42 15,84 + 1,40
Fwvia nodiou (deg) 1,83 2,5 8,47 +2,62 8,83 +1,80

] EAAHNIKH
Neuponoyia 26:4-2017, 18-23 NEYPOAOTIKH
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Anoteféopata

Ytov MMivaka 2. Mapouciddovial 0l CUVIENECTES
eowteplkns ouoxéuons (ICC) Twv XWPOXPOVIKDY Na-
papétpwy tou Badiopatos yia to OeEf kal 1o apIoTEPOd
K&tw GKpo Twv eCetalduevwy.

And ta anoteféopata s €pguvas dianiotwBnKe 6T
Ol NEPICOBTEPES XWPOXPOVIKESNAPALETPOI NMOU eNe-
Bnkav gixav épiotn enavannnukétnta (ICC> .95) yia
10 oUvono twv béka npocnabeimy. O1 upés tou ICC
yIO Hia gepgovwpevn npoondBeia Atav xapnidtepes
anid napépeivav kanés (>.80) yia TS NePICCOTEPES
ano us napapétpous (pubpod Badions, Sidpkeia othpl-
€ns, didpkeia 6INAhs otpi€ns, UNKos PAPATOS, PUNKOS
diaokeniopou, Adyo Badiouatos kal nAdtos Badions).

Ytov Mivaka 3. Mapouacidovtal 1o otabepd opdnua
pétpnons (SEM) kal ta épia cupgwvias (LOA) twv
XWPOXPOVIKWV NApauétpwy 1ou Badiopatos yid 1o
O€kf kal 10 apiotepd KATW GKPO Twv eEeTaldOpEVWY.

Enions, o1 tpés twv deiktwv agloniotias (opdipa
NS PYETPNoNs Kal 6pIa cup@wvias) NTav PIKPOTEPES
ou 10% yia 6nes us yetaPAntés o€ oxéon PE 10 pé-
yEB0S TWV UPOV TWV CUYKEKPIPEVWVY JETaBANTY, P
e€aipgon tn ywvia nodiou.

Ténos, bev napampnBnkav otaucukd CNUAVUKES
Bla@opés Petagyu twv duo PETPHCEWY NOU Npayua-
tonoinBnkav otous acBeveis pe vooo tou Mapkivoov,
o€ Kapia and us XwPOXPOVIKES NAPAPETPOUS Mou
penethBnkav.

Zulhtnon

H napouca penétn gixe ws okond va PeNETNOEl
v a§oniotia eniAeypévwy NApAPETPWY TOU XWPOU
Kal Tou xpdvou Katd tn Badion aoBeviv pe vooo
tou Mdpkivoov. AglofoynBnke tautdxpova eCalpe-
UKG peyadnos aplBuds XwpoXpovIKDY NApaPETPWY
(14 ouvonikd) oe aoBeveis pe véoo tou Mapkivooy,
yeyovoés nou Oev éxoupe Bpel otn BiBAloypagia o
avtiotoixn gpyaacia.

Ta anoteféopata ns épeuvas €dei€av 6t n nielo-
PNQIa WV XWPOXPOVIKWVY NAPAPETPWY Nou PeNetnBn-
Kav napouciacav noAU kanés upes enavannnukotntas
yla 1o cuvono twv 10 npoonaBeihy nou kataypdapn-
Kav. Tis HIKpOTEPES TPES eEnavannnukdINTas EPPavioav
o Aodyos aimpnons/othpigns (ICC > .960), n taxutnta
Badions (ICC > .962) kai n didpkeia Bripatos (ICC. >
.967) afnd kal autés Ntav apketd Kanés.

AvtiBeta, 6tav unodoyiotnke n enavainnukotnta
s kABe Napapétpou yia pia Yepovwpévn npoondBeia
ol Tpés tou ICC peiBnkav onpavukd kal n enavain-
nukétnta Kupdvonke and pétpia éws kar kanh (.698-
.981) avanoya pe tnv napdpetpo. O1 nio afidniotes
napduetpol Atav o pubuods Badions (ICCT > .858), o
Adyos Badiopatos (ICCT > .852) n didpkeia dinAns
othpiEns (ICC1T > .847), n didpkeia diaokeAiopou
(ICC1T > .844) kai 1o nAdtos Pripatos (ICC1T > .838).

O1 Tpés autés ns enavainnukoTNTas Nou Napatn-

phBnkav otnv napouoa PJeNEtn CUPPWVOUV €V PEPE!
UE Hia Npdopatn €peuva Nou nNpaypatonoinenke anéd
tous Galna kai ouv'™ (2013) kal apopouce otn PeAEn
s petafAntétntas s Badions aoBeviv pe véoo
tou Mdapkivoov, étav auth ekteneital cuvexdueva n
diakontépeva. Or epeuvniés napathpnoav éu étav ol
aoBeveis B&dICav ouvexdueva ol UPés tns enavafnmu-
kOTNTas nou eppavidav Atav apketd kaAUTEPES O Oxé-
on pe v diakontépevn Bédion. Ztnv épguva pas, na-
p6no nou to NPpwtekoANo ts pétpnons neplendupave
Siakontépevn Badion, ol upés s enavannukdtNTas
Kal TV opiwv cuppwvias nou kataypaenkav htav
NaPOUOIES PE TS TPES yIa TN cuvexdpevn Badion kal
O€ PEPIKES NEPINTOEIS KaNUTePES (taxutnta Padions).

To anoténeopa autd iows va oPeifetal oto yeyovos
OU apKeToi and tous aoBeveis NOU CUPPETEIXav Oty
napouoa peAén, ol onoiol Atav kald pubuiopévol pe
NV PAPUAKEUTKN TOUS aywyn, Bpiokovtav ota apxikd
otddia tins aoBeveias (Sidpkeia Sidyvwaons < 2 xpovia)
Kai miBavoétata n Pédion tous Oev gixe ennpeaotel akod-
ga onpavukd. ZUpewva pe tous Hausdorff kar ouv.?°
N PETaRANTOTNTA TWV XWPOXPOVIKDV NAPAUETPWY
s Padions au€dvetal onpavukd 6oo eCefiooetal n
vo0o0s tou lMépkivoov. Enions, ta npwta 3-5 xpdvia
and tnv egpdvion s acBéveias ol aoBeveis pe vooo
tou Mapkivoov ouvhBws napoucidlouv pia otabe-
ph avianékpion otn Agfovidna kal dev eppavidlouv
dlakupdvoels ous KIVNTKES Tous €niddoels Adyw s
avu-NapKIVOOVIKAS aywyns'.

ZUPNEPACHUATKE, Ol XWPOXPOVIKES NAPAUETPOI TNS
Badions og aoBeveis pe véoo tou Mapkivoov epgpavi-
Couv apketd kanh enavadnnukdnta 16iws étav uno-
Aoyicetal yia 1o olvono twv 10 npoonabeidv Badions.
Na autd cuviotdtal oty aglondynon s Badions twv
aoBeviyv pe vooo tou lMapkivoov va kataypdgovial
touddxiotov 10 npoondéBeles ote va enituyxdvetal n
péylotn agloniotia twv napapétpwy. H kann agloniotia
s peBdOdoU pnopsi va gival xpholpo epyansio otny
éyKalpn avixveuon KIvNuKv d1atapaxav kal duvnukd
va BonBnhaoel otnv avukelpevikn agioAdynon tns Kivn-
ukhs eniBdpuvons otnv e€£AIEN Tns vooou. EnminAgov,
penétes o€ nio npoxwpnpéva otddia oe enineypévous
aoBeveis Ba pnopouoav va odnynoouv OE NEPAITEPW
OUPNEPAOPATA YIa TN OXETKA XPNOIPOTNTA.
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«H énpooicuon dpBpwv atn NEYPOAOTIA bev énAwvel anoboxn
TV anoyewv kai BEoewv tou ouyypapéa and tv Xuviakukn Emitponn n tv ENE»

«TO MEPIEXSIEVO TWV KATAXWPNOEWY gival EUBUVN TV ETAIPEIV MOU ava@pepovial
Kai oQeinel va akoNouBel tis mpoBAenGuEVes VOLILIES MPOUNOBETeis»

«H xprion epyaneiwy, KAudkwvY Kai NoylouIKoU nou avapepetal ous epyaoies ivar euovn
WV OUYYPapewy, ol oroiol NpEmel va Exouv €aopaniosl TS OXETKES AOEIES
Kal va us kpatouv oto Mpoowiko TOUS apxeioy»
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MHXANIZMOI ZYZXETIZHZ MEPIOAONTIKHZ NOzOY
KAI AITEIAKQN ETKE®AAIKQN ENMEIZOAIQN:
ANAZKOINHZH THZ BIBAIOIPA®IAL

xowvoxwpitn O., lwakeipibns M., Xovbpoyidwwn M., Zéunoda X., Aiavavidn X., PouooonoUdou A., Tpiaviapudiou .,
Avtwvédou P., Madaiobripiou A., BoupBoupdkns K., ToiByoudns I.

B’ Maverotnuiakn Neupodoyikn Kaivikn, M.M.N.A. «Attukovs, latpikn XxoAn E.K.[1.A.

MNepiAnyn

H nepiodovukn vooos (M.N.) ouviotd xpdvia npoiodoa AoitweN twv NEPIOSOVUKDV 10TWY, OPeIAdpEVN OE
Gram-apvnukd Baktipla, nou kanouvtal «nepiodovionaboydva» Kal evepyonololv Tonikés Kal cuotnPat-
Kés pReyuovwbels avudpdoels. Mpdopata n M.N. éxel avayvwpioBei ws napdyovias kivdUvou yid tnv avd-
nwén aBnpookAnpuvukhs ayyelakhs vooou, pe otegies ekdnAwoels ta otepaviaia ensicddIa Kal 1a ayysiakd
eykepanika eneioddia (A.E.E.).

Ykonds s napouoas epyacias gival n avaockdnnaon s olyxpovns O1eBvous BiBAloypagias oxeukd pe
tous niBavous naBoguaiofoyikoUs pnxaviopous, nou epniékovial oty cuoxéuon s M.N. ye v abnpo-
okANpUVTKA ayyelakh vooo, kabiotmvias v napdyovia kivéuvou yia tnv ekdniwaon A.E.E.

Me Bdon ta péxpl onpepa diabéoiua BiBAioypagikd dedopéva n ev Adyw ouoxéuon anodidetal otous €ENs
nBavous unxaviopous: a) Unap&n Kovav napayoviwy kivduvou, B) Unap&n koivis yevetkns npodidBeons
Kal yia us duo véoous Kkal y) Unapén naBoguaoiodoyikwy 0dwy, nou cuvbéouv v ogeiNduevn otny M.N.
ouotnpatkn @Asypovh pe v aBnpoyéveon. Ténos, ta tefeutaia xpovia diepeuvdtal, Gv Kal Katd ndéoov
ol aneuBeias 6pdoels Twv eI0epXOUEVWY Oty cuotnuatkh kKukAogopia nepiodovionaboydvwy Paktnpiwy
oupBaniouv otnv aBnpookAnpuvtikh diadikacia kal otny pnEn s aBnpwpatikhs NAdKas, nou odnyei otnv
ekdbnAwon otéwv BpopPosuPonikdyv eneicodiwyv, cupnepiAauBavopévawy Kal twv IoXalIKoV A.E.E.

Né€eis eupetnpiou: nepiodovukh véoos, aBnpookAnpuvikn ayyelakn vooos, ayyelakd eykepanikd eneicddia, neplo-
bovronaboyova Bakthpia, pAgypovh, aBnpookAnpuvan.

ASSOCIATION MECHANISMS BETWEEN PERIODONTAL
DISEASE AND STROKE: A REVIEW OF THE LITERATURE

Schoinohoriti O., loakeimidis M., Chondrogianni M., Zompola C., Liantinioti C., Roussopoulou A., Triantafyllou S.,
Antonelou R., Palaiodimou L., Voumvourakis K., Tsivgoulis G.

Second Department of Neurology, Attikon Hospital, School of Medicine, National and Kapodistrian University of Athens, Athens, Greece

Abstract

Periodontal disease is a chronic progressive infectious disease of the periodontal tissues, caused by
Gram-negative bacteria that are called ‘periodontal pathogens’ and induce local and systemic inflamma-
tion. Recently, periodontal disease has been identified as a risk factor for atherosclerotic vascular disease,
including acute coronary syndromes and ischemic stroke.

The present narrative reviews aims to highlight the current literature regarding the pathophysiological
mechanisms that may be involved in the association between periodontal disease and cerebrovascular
diseases attempting to provide observational evidence for a causal relationship linking periodontal disease
with cerebral ischemia. This association may be attributed to the following potential mechanisms: a) pres-
ence of common risk factors for both diseases, b) presence of a common genetic predisposition to both
diseases and ¢) presence of pathophysiological pathways, connecting the periodontal-related systemic
inflammation with atherogenesis and atherothrombosis.

In conclusion, this review will outline whether and to what extent the direct effects of periodontal
pathogen may promote the atherosclerotic process and plaque rupture which in turn may lead to throm-
boemobolism and ischemic stroke.

Key words: periodontal disease; atherosclerotic vascular disease; stroke; ischemic, periodontal pathogens; inflam-
mation; atherosclerosis.
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Mnxaviopol cuox€tions NEpIOOOVTIKAS VOOOU Kal ayYEIaKmY eyKePanikwy eneicodiwv: Avackdnnon tns BiRAioypagias

EIZATQrH

H nepiodovukn véoos (M.N.) cuviotd xpdvia npo-
ioloa Aofpwén twv NePIOdOVUKMDY I0TMV (= 10TDV
nou otnpidouv ta 66vua), duvnukd e€eficoduevn o€
andAela twv dovudv. Xnv évap&n kal npoodeuTikn
enideivawon s egniékovial Gram-apvnukd Baktpia,
énws Porphyromonas gingivalis (P.g.), Actinobacillus
actinomycetemcomitans (A.a.) xai Prevotella intermedia
(P.i.), nou kadouvtal «nepionaboydva» Kal EVEPYO-
noloUv TOMIKES KAl CUCTNHATIKES AvOOONOYIKES Kal
@Neypovmbdels avudpdoels. '

H enintwon wns M.N. napoucidlel eupeia yew-
YPAPIKN KATavoun, apopwvias péxpl kal 50% twv
atopwV Avw twv 50 €1V OUS QVEMTUYUEVES XWPES,
6énou n yhpavon tou nAnBucpol og cuvbuaoud Pe
v BeAuwpévn npooPfacipdtnta kar uynin noidtnta
0bovuaTpIKMY UNNPECIMV €Xxouv autnoel Tov aplBud
twv evodoéviwy nAikiwpévwy.3>8 Qotdoo, n élnel-
wn kaBoniké anodektol oplopoU kal ol duokonies
otnv didyvwon s M.N., nou npounoBétel die§odikn
kAIVIKA A/Kal aktuvoypagikh e&€taon, duoxepaivouv
v e€akpifwon twv emdnuioNoyIK®Y NS XapaKn-
pIOTKMDV. 72

Tis teAeutales 6Uo Oekaeties kataypdeetarl BifAio-
YPAPIKE aUEavOUEVO eVOIAPEPOV OXEUKA PIE TNV ON-
pacia s M.N. ws napdyovta kivduvou yia v avd-
nwén aBnpookAnpuvtikhs ayyeiakhs vooou (A.A.N.),
pe oeies ekdnAwoels ta otepaviaia (otnBayxn, oty
€u@payua tou puokapbdiou, aipvidios kapdiakds B4-
vatos) Kal ta ayyelakd eykepaniké eneioddia (AE.E.).

H &ianiotwon KAVIKE oNPavukns CUCXETIoNS PYEtaty
M.N. kar A.E.E. éxel tepdoua onpaocia, 6edopévwy
s uynAns enintwons autdv twv 6Uo vooonoyikhv
OVIOTNTWY, TOU OIKOVOIKOU KOOTOUS tns nepiBanyns
Twv NaoxOvIwy and autés kai tns niBavins enidpaons
otnv dnpdaia uyeia, edv kabiotato duvath n tpono-
nofnon twv napayoéviwv kivéuvou n/kal n Bepaneia
10Us.%>'9QoTt600, av Kal N tpéxouaa oxeukn BiBAio-
ypaoia npooavatodietal Npos pia yetpiou Babuou
ouoxéuon petagu s M.N. kai A.E.E., n akpifns guon
KOl N EPUNVEIQ TNS CUOXEUONS AQUTAS NAPAPEVOUV
ap@ideydpeves.”211-13

Ykonods ns napouoas epyaoias gival n avaokénnon
s oUyxpovns SieBvous BiRAIoypagias oxeukd pe
tous naBoguaoiodoyikoUs pnxaviopous, nou nia-
vonoyeital 6u epniékovial otnv cuoxéuon M.N. kal
A.A.N., kaBiotvtas tnv napdyovia kivdUvou yia v
ekbhnwon A.E.E.

A) Zuoxéuon anodibopevn os koivous
napdayovies Kivbuvou

H neplodovukn véoos (M.N.) kal n ayysiakh abn-
pookAnpuvukh véoos (A.A.N.), tns onofas ofgia ek-
6nAwon ouviotoly ta A.E.E., napouaidlouv nodnous
KoIvoUs napdyovies Kivouvou, énws n nAikia, o dppev
@UAo, N xapnAn eknalbeUTKN Kal KOIVWVIKO-OIKOVO-
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HIKN otéBun, 10 OTpEs, 10 KANVIoPA, N Naxuoapkia
Kal cuotnpatkd voohuata, 6nws N aptnpiakn unép-
Taon kal o oakxapwons diapntns. Autd cuvnyopsi
unép tns Unap&ns aitonoyikhs cuoxéuons Petagy
tous (EiIkova 1).71418

T |ED ﬂ

Eikéva 1: Zxnpaukh aneikdvion s onpacias opl-
Oopévwy evOEIKUKMY KOIVAV napayoviwy kKivéuvou
(k&nviopa, oakxapmons diantns, aptnpiakh unép-
Taon) yia v cuoxéuon petagl neplodovukns vo-
oou (M.N.) kar ayyeiakhs aBnpookAnpuUVTKAS vOoOoU
(ALAN.).

H enikaduyn twv napayéviwy kivéuvou yia tus 6Uo
vOOONOYIKES OVIOTNTES 0dNYEl O€ PId NAAOPATUKA Ou-
ox€uon, xwpls autés va cuvbéovtal NPAyPauka art-
onoyikd, dnladn ws anotéfeopa «ouyxuonsy 419
MNa napdadeiyua, 1o Kénviopa anotelel napdyovia
kivéuvou yia tv MN.N. kal ta A.E.E., Aeitoupymvias
WS OUYXUTKOS Napdyovtas Kal {pononoinths tou
anotenéopatos, kabws n diakonn Tou KANviopatos
ouvelo®épel otnv NpoéAnyn kal ts M.N. kal twv A.E.E.
Katd ouvéneia, npokeipyévou va ano@euxbei n ouy-
XUTIKN €nidpacn tou kanviopatos otnv Sigpelivnon
s ouoxéuons MM.N. kal A.E.E., anaiteital oxoNaotkn
OTATUCTKA NPOCAPHOYN TWV anoteENECUATWY OXETKWDY
penetwv.%2° Qotdoo, NpdoPata anoteNéouata Je-
Aetwv Slactalpwons?! kal NPOoONUKMY PeAETmV223
ouvnyopoUuv Unép s Unap&ns cuoxéuons Petagy
M.N. kar A.AN. ave€aptntns Tou Kanviopatos (o€ pn
KAMVIOTES).

levikotePaQ, yia tnv agiéniotn diepedvnon tns CUOXE-
uons peta&u M.N. kar A.A.N. anaiteitar oxolaoukés
otauoukoés éleyxos 6AwY Twv Kovav yid ta 6Uo vo-
onpata napayéviwy Kivduvou,®'? xwpis va anokAei-
€101 N UNApPEN ayvwotwy akOPN KOIVMV Napayoviwy
KIvOUvouU, Twv onoiwv N ouyxutikn enidpacn ey ival
duvatodv va eneyxOei. 1520

Akoéun, n M.N. emdpd o apketous kand tekun-
plwpévous napdyovies kKivbuvou yia v ekdhawon
A.E.E. (6nws onikh xoNnotepdnn, LDL, HDL, CRP kal
Ivwdoyodvo) au€dvovtas AoyapiBuikd 1o cuvonikd
Kivbuvo ekdniwons AEE.?433

B) Zuoxéuon anod166pevn o€ yeveukin
npodiaBeon kal yia us Vo véoous

Xwpis va éxel tekunplwBel nAnpws, unootnpiletal
n Unapé&n koivhs yeveukns npodidBeons yia tnv M.N.
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rxovoxwpitn O. kal ouv.

kal ta A.A.E., oxeukns pe évav unep-gneypovamon
(AIVOTUNO POVOKUTIAPWV-PAKPOPAywVY h YEVEUKOUS
noAupop@iopoUs tou yovidiou tns IL-1.23435 Etal, n
ouoxéuon twv duo voonudtwy avukatontpidel pia
YEVEUKA Npokabopiopévn ton Tou atdpou va ekdn-
Advel nAnBwpikés pAsypovmdels avudpdoels évav
eyyevav (nAikia, euno, yovibia) 1 eEwyevav (dlatpo-
on, Kanviopa, AoIUWOEIS NapAyovTes) «EPEBIoUATWY,
nou npodiaBétouv tautdxpova otnv avanwen M.N.
kal aBnpookAnpuvons, cuvbéovtas tnv M.N. e ta
|0XG|U|KG A.E.E_2,13,15,32,34,35

IN Zuoxéuon anodid6pevn os naboguoiofoyikés
060Us ouvdeons tns M.N. pe ta A.E.E

Ytnv ouoxéuon petagu M.N. kar A.E.E. niBavo-
Aoyeital n eyniokn noikidwv AUECWV Kal EPPUECWY
naBo@uaoloNoyIKMV PNXAVIOPWY, HEow TwV onoiwy
n MN.N. emidpd ownv évapén h tnv npdodo ns abn-
pookAhpuvons. 21

1.'Eppeocol pnxaviopoi (Siapecofafoupevol
ano tov eviotn)

Xuotnuatkn @Aigypovi

YUPQwVa Pe tnv Bewpia Twv KUTOKIVADV N ékAuoh
TOUS WS andvinon tou Eevioth ota neplodoviona-
Boydva Bakthpia dev eubBuvetal pdvo yia Ty TonikN
Kataotpo®hn twv NepIodovIKWY 1oty anid nupodo-
el pla ouotnpatkn gAsypovddn avtidpacn ofgias
@dons, pe avanoyn s Paputntas s M.N. augnon
ouotnuaukmyv eAsypovwdwv deiktiv (CRP, IL-1, IL-6,
IL-8, TNF-a), vwdoyovou kal aldwv Bpoppoydvwy
napayoviwy. 471113323640

H xpdvia hnia cuctnpatukh GAgypovh uvoel v
évaptn tns aBnpookAnpuvukns diadikacias kal kat'
enéktaon audvel tov kivbuvo oféwv eneicodiwv
A.AN., 6nws ta A.E.E.711132541-44 4 CRP, 0ol KUTO-
Kives kal to Ivwdoyoévo dpouv aBnpoyevetkd péow
BI0POPETKWY UNXavIoPwy, 6nws n nupodotoupevn
ané v CRP evepyonoinon tou cupnAnPOPATos Kal
N KIVNTonoinons tTou PnxaviopoU NNEEws ano 1o Ivw-
boyo6v0.20253245 H §iapeconaBoupevn and KUTOKIves
ékppaon popiwv kuttapikns npookéAAnons (M.x.
ICAM-1, P-oefektives, P2-Ivieykpives) ota evdoOn-
Alakd kuttapa enitpgnel v afinAeniGpach tous pe
10 XNUEIOTAKUKA pETavaoteUovia povokUtapa, nou
bInBouv tov xMpo katw and to BAafév evbobniio
Kal JETatpénovial o pakpo®aya.>'3 O1 ekAudpevol
toniké ano to evdoBNnNio, Ta PETavVAoTEUOVIa UoVo-
KUTtapa-pakpo@dya Kai ol Agies puikés ives (A.M.1.)
TOU ayYEIaKoU ToIxmpatos npokanouv ofeidbwon s
LDL. H npdoinyn o€eibwBeioas LDL and ta pakpo-
@Aya onuatodoTtEl TNV PETATPONN TOUS OE appwon,
nou akondouBeital anéd anefeubépwon nAnBous
npo-gAgypovwdmv Kutokivav (IL-10, TNF-a). Autés
peyeBuvouv tnv tonikh eAgypovdn avtidpaon kal
10 paivopeva, nou odnyolv otnv aBnpoyéveon evi
HE TNV anonwon twv appwdmV Hakpopaywy ane-

AeuBepwvovtal AMidia, Nou cucowpevovial OTov
€0W XITWVa ToU ayyeiou, 1320324648

AkduN, n xpdvia cuotnpaukh eAgypovh ts M.N.,
au€dvovtas v diduetpo kal efattvovias tnv i
ATUNTKA Td0oN OT0 TOIXWHA TNS KOIVAS KapwTidas,
npokansi tonikd Npo-abnpoydves ouvBnkes Pons,
onA. tpononolei duopevms 1o aloduvapiké NPoein,
ouppaniovtas toundxiotov ev pépel otnv aBnpookn-
puvon tns kapwtdas.* EninAgov, n xpdvia eAgypovn
s MN.N., au€avel ta enineda Ivwbdoydvou, tov aplBud
Twv KUKAoPopoUvItwy AEUKOKUTIAPWY Kal TO IEDOES
ToU aipatos, dlapopPmVovIas pia Katdotaon unep-
nnKukoTNTas, N onofa eniteivel tov kivbuvo BpopPo-
epponikwy eneicodiwy.> 3

O1 avwtépw anAnnenidpdoels avapeoa oe evbobn-
Ao, povokUttapa-pyakpo@dya, A.M.1. kar aigonetdnia,
nou evepyonolouvtal ota nAaioia tns oxeuldpevns
pe v M.N. cuotnuatknhs Agypovhs cupBaniovias
éupeoca otnv npdodo s aBnpookinpuvons (xpovia
A.AN.) anid kal otnv phén npolndpxoucas abnpw-
paukns NnAdkas kai tnv npoaywyh BpopPogpBoikiy
enelcodiwv (n.x. A.E.E.) anobibovtal oxnuatukd oty
Eikéva 2.

Eikova 2: Ixnuaukn aneikdvion s enidpacns s
opeindpevns otnv M.N. cuotnpatkhs eAgypovAs otnv
naBoyéveia tns aBnpookANPUVONS Kal TNy avantuén
otéwv enelcobiwv A.A.N. (Tponononuévn and tv

BiBAIoypapia)>°

Mopiakds piunuouds (‘molecular mimicry’)

To @aIvOUEVO TOU PJOPIAKOU PIUNTUOUOU €Xel ENions
oulntnBei ws niBavéds NaBo@uaoloNoyIKOs PNXAVIOPOS
ouvdeons tns M.N. pe ta A.A.E. To gpaivéuevo napa-
npeital, étav undpxouv opoidtNtes otnv afinfouxia
petatu Eévwv nenudiwv kal nenubiwv tou Eeviotn,
nou npokadouv diaoctaupoUpevn euaicbntonoinon
B- kal T-Agppokuttdpwy Ye anotéleopa autodvoon
BAapn.*

MNa napadeiyua, ws anotéeopa popiakoU yipn-
TopoU napdyovial avuowpata évavu s kald oi-
atnpnuévns npwteivns Beppikol ook (‘heat shock
protein’ HSP) HSP60 tou neplobovionaboydvou

T |
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Porphyromonas gingivalis (P.g.) pe diactaupoupevn
avudpacukétnta évavu s HSPE0, nou ekppadetal
oto evepyonolinpévo evboBnaio, ta yakpo®dya Kai
us A.M.1. tou Eeviotn. 3205253 Eal, mBavonoyeital 6u
OxI u6vo n evdoBnniakn BAGPn emideivvetal and v
napaywyn €i8IK@V avuowudtwy évavu HSPs tns P.g.
kal aAdwv neplodovionaboydévwvs4 afnd kar éu ta
ev Néyw avuowpata napouaidlouv diactaupoupevn
avudpaoukdNta NPos us HSPs kuttdpwy tou Eeviotn,
onws ta evdoBnAiakd kuttdpa.

Ta e16ikd yia tnv kapdiofinivn avuowuata, Nou avi-
xvelovtal og upnnous titlous o€ Yepida aoBevv e
neplodovtiuda, napdyoviai enions Yéow PopIakoU pi-
HNTUOUOU NPOS OUYKEKPIUEVOUS ENITOMOUS NMPWTEIVDV
neplodovronaboydvwy pikpoPiwv. H onpacia tous
otnv aBnpookAnpUVoN NEPIYPAPETAl OTNV CUVEXEID.
Ta napandvw eaivetal va diadpauatiouv ouciaot-
K6 poéno otnv enitdxuvon s aBnpookinpuvons o
aoBeveis pe M.N. kal e§nyouv ToundxIoTOV ev PEPEI
v cuoxéuon petagu M.N. kar A.A.N.™

2. Ap€ool ynxaviouoi

Baktnpiaipia (sioobos nepiobovionaboydvwv
otnv ouotnNUatikn KukAo@opia)

H M.N. oupBanner enfons dueca otnv naboyéveia
s abBnpookAnpuvons péow ansubeias embpdoe-
wv twv neplodovionaboydvwy Paktnpiwy Kal twv
NPOIGVIWV TOUS, MOU EI0EPXOVTAl OTNV CUCTNHATKNA
kukAo@opia, oto aptnplakd evbobnnio.

H ouvonikh emigdvela twv Bundkwy os aobeveis
pe neplodovtiuda unonoyiletal petau 8 kar 20 cm?
evid N e€€nkwon/éNkwon evids tou Bundkwy Bétel
10 Baktnpiakd Broeidy nou tous enevOUel, O Otevn
eyyutnta pe ta napakeipeva ayyeia.>* H M.N. npo-
kandei noAdanAd olUviopa eneicddia Paktnplalpias
(n.x. katé v OIGpKEIa TNs PAONONS, TwWV XEIPICPWV
NS OTOPATKNS UYIEIVAS N Twv BEPANEUTIKMY NAPEY-
Bdaoewv oto nepiodoévuo).'*>” Mepioodtepa and 275
€ibn Baknpiwv, avdpeoa ota onoia eKNPOCWOI NS
unepoudikns odovtkns pikpoPiakhs nAdkas (O.M.1.)
kal neplodovionaboyodva s v tw BaBel unoounikhs
Tpuyias, éxouv anopovwBei os kanNiI€pyeles aipatos,
An@Beioes Yetd and otopatikn uylevh N 0OOVTATPIKES
npaceis. 58>

Metd tnv €/00d6 ToUs oTNV cUCTNPATKA KUKAO-
@opia ta BaktApia tNs OTOPATKAS KOIAGTNTAS €ite
ugiotavtal payokuttdpwon N KukAo@opouv eAeU-
Bepa pe evdexdpevn eEEMIEN tov evopBanuiopd ot
npoUndpxouces abBnpwpaukés NAdkes.24¢ Etal, ne-
plodovionaBoyoéva Baktpia h cUCTATKA TOUS EXOUV
avixveuBei og aBnpwpaukés NAdkes avBponwy Kal
(WIK®OV NEIPAPATIKWY NPOTUNWY, Xwpis va éxel dleu-
kpivioBel nAhpws n onpacia tous otnv aBnpookAn-
puvukn diadikacia. 01660

O Chiu (1999) ava@épBnke NPWTOS OTNV avixveuon
tou neplodovionaboydvou Porphyromonas gingiva-
lis (P.g.) o€ napaokeudopata and evbapPTNPEKTOUES

Neuponoyia 26:4-2017, 26-36

Kapwrtidas,®" akoAouBoUpevos and €peUvNIES, Nou
anopdvwaoav noikida nepliodovionaboydva and abn-
pwpatkés nAdkes noikidns Npoéneuons.®>4 Akdpun,
nAnBos pedstov tautonoinoav yeveukd ufikd anid
ox1 Bidoiua nepiodbovionaboydéva o€ NAPACKEUA-
opata aBNPWHATKWY NAAKOV PE NMOIKIAES TEXVIKES
(n.x. PCR npaypaukou xpévou, DNA-DNA uBpidioud,
@Bopilovta in situ uBPIGIoPES K.4.).69556% AvtiBeta, oe
annes Gev katéotn duvath n avixveuon neplodovio-
naboyovwv n yeveukoU ufikoU Tous O aBNPWUATKES
nndkes.”072

O1 ev Adyw PEeNETes €Xxouv UNOOTEl KPITIKA YIa JE-
Bobonoyikous neplopiopous’ evi unoatnpidetal, 6u
1a tautonoloUpeva Bakthpia anAms NPGoKeIvIal oS
aBnpwpatkés NAGKES, XwpPIs va CUPPETEXOUV OTnV
abnpoyéveon, kaBws ol 1616tnTes, Nou npodnotiBevtal
and évav PIKpoopyaviopd otopatikhs Npogéneuons yia
v npoaywyn s, dla@épouy and ts NPoanaItoUpE-
VES Y10 TNV KATAoTPO®N Twv NEPIOSOVUKWDY 10TWV. %13

‘Etol, 10 ouvonikd pIkpoPIiaké Goptio oty cUCTNUATKA

kukAogopia cuviotd padnov deiktn enikivéuvétntas
yia tnv avénwén abnpookAhpuvons, xwpis va Tekun-
PICOVEI per se TNV ONPAcia HEPOVWHEVWY NOIOYOVWY
napayoviwy (n.x. twv neplodovionaboydvwy Bakin-
piwv) otnv naBoyeveld tns.”

Akdpn, unootnpiletal n Unap&n evanAakuk®V s
Baktnplaiyias pnxaviopdv, nou egnyolv tnv napoucia
neplodovionaboyoévwy os aBnpwpatkés nAdkes. H
P.g. éxel tnv IKavotnta enifiwons Yéoa o€ Pakpopd-
ya’® kar devbpiukd kUttapa,’® ta onoia agionolsl ws
oxAyata yia v cuctnyaukn diaonopd ts. EminAé-
ov, ouvdéetal e ta EpubpokUTtapa Péow aIPooU-
ykoAAnuvay, dlapelyovias tnv GpayokuTidpwon Kal
enituyxavovtas tenikd evopBanpiopd oto evbobnaio
anopaKPUOPEVWY aBnpwpatikwy nAakoy.””

Aueoes embpdoeis oto ayyeiakd evboOniio
(bigicbuon, evepyonoinon kai anéntwon)

Ta neplodovionaboydva pe dieiodutikhn IKavotn-
g, 6nws n P.g., éxovtas npooeyyioel 1o evboBnAIo
aBnpwpatkoy NAaKyY, aokouv niéov eite ta idia
€ite NPoIdvVTa Tous (N.X. KPOoool, algoouykoAANTIveEs,
AinononoAucakxapites LPS) enidpdaoceis énws digiodu-
on, nodnandaciaocpds Kal enaywyn tns anodntwons
Twv evdoBnAiakdv Kuttdpwy. 13207879

Xe pia npwronopiakh yeAgmn ol Deshpande kai ouv.
(1998) katédeiCav tnv duvatdtnta in vitro Siciobuons
s P.g. oto evbobNnAio Katdniv EKppacns KPOOOWwY.”8
Y& petayevéotepn pengwn ol Dorn kar ouv. (1999) bia-
niotwaoav, éu n ikavotnta digicdbuons diagpopornoleital
ava PBaktnpiakéd otédexos. Etol, 1o otédexos 381 tns
P.g., nou ekppadel Kpoooous, €xel heyanutepn IKAVO-
nta dieioduons, avtiotoixn e tou oteféxous 17 s
Prevotella intermedia (P.i.) xai noAU peyanutepn tou
oténexos 23834 ns Eikenella corrodens.” Eniniéov,
Qaivetal 6t oplopéva €idbn neplodovionaboydvwv
evioxUouv tnv dleicbutkédnta dAfwy, KaBws o evo-
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oBanuiopds o kanniépyela evbobniiakwy Kuttd-
pwv HIKtou nAnBuopou Fusobacterium nucleatum
Kal otedexv P.g. augnoe onpavukd tny Sielodutikh
Ikavotnta twv tefeutaiwy.

H eicobos dielobutikiv oteAexmv P.g. oto evbobn-
Alo Nnupodotei tnv ékPppaon NPO-EAyPOVWOWY KUTO-
KIvv (n.x. IL-6, IL-8), xnpeiokivay kal popiwy Kutta-
pikhs npookdéAAnons (ICAM-1, VCAM-1, oelekuviv
E kai P).884 AvtiBeta, n xphon avufIotkoy og puikd
NEIPAPATKS NPOTUNO PEIDVEI TNV ENAyOPeVn anod tov
evopBanpiopd tou evdoBndiou pe P.g. ocuoTNPATKA
ékAuon kutokivav.® Enions, n digioduon oto evbo-
Bnnio tou otenéxous 381 tns P.g. €xel MPO-NNKUKES
enibpdoeis, kabws endyel peiwon tns ékAuons Kal s
dpactnpidtntas tou IoTUKOU gvepyonointh tou nia-
OIVOYSVOU [E TAaUTOXpOoVN auEnon tns Ekppaocns Kal
s dpactnpidtntas tou avactoiéa tou.8 EninAgov, ol
Kpooooi tns P.g. endyouv Ty ékppaacn oto evbobnnio
s npwrteivns MCP-1 (monocyte chemoattractant
protein-1), nou dpa XNUEIOTAKUKE yIa T POVOKUT-
apa.?’ Mapodpola, diadutd npoidvia tns Eikenella
corrodens endyouv tnv ékppaocn ICAM-1, VCAM-1,
oenektivns E kal IL-8 oto evboBnnio, Sieyeipovtas na-
pdninda v napaywyn VEGF (vascular endothelial
growth factor), nou evepyonolsi tov noAdanAaciacuéd
twv evboBnAiakwy Kuttdpwy.®

AAAn 6pdon twv neplodovionaboydvwy o1o
evboBnAio gival n augnon tns ékppaons petanio-
npwteacwv phtpas MMPs, nou cupBdniouv otnv
ph&n ts abnpwpatkhs NAAKAs Kal oTov OXNPATIoo
Bpoupou.’* Etal, éxel dianiotwBei du 1o neplodovio-
naBoyovo A. actinomycetememcomitans (A.a.) endyel
v ékppaon s MMP-9 oto evboBhnio ths aopths.®

Extos and tous kpoooous, nou gival anapaitntol
yia tnv npdoguon kail v digicduon ota evbobnaia-
Ké kUttapa, n P.g. diabétel kar aAdous Aolgoydvous
napdyovies 6nws svbonenuddoes, nou kadouvtal
‘gingipains’ (gp).°%°* O1 gp €ival pia oikoyévela na-
popoIwy Pe TNy Tpuyivn evbonenudacwy KUOTEivNS,
nou Bewpouvtal uneubuves yia 10 85% tns cuvoAikhs
npwteoAutikhs dpactnpidtntas s P.g. Alakpivovtal
o€ autés, nou ubponUouy tov Seoud e TNV apyivivn
(Rgp) kal nepifapBévouv v uywnihs poplakhs padas
HRgpA kai tnv RgpB kai otnv K (Kgp), nou udponuel
tov beoud pe v Auaivn, 200!

Avdpeoa ous avapepOpeves eNIOPACEIS TWV gp NS
P.g. ota evboBniiakd kuttapa ival n anmgia s
Ikavotntas NpookdAANCNS Tous Kal N npoaywyn s
anéntwons tous.®%% Akoun, éxel napatmpnBbei 6t n
Kgp, dpwvtas avtiBeta ané tous kpoooous s P.g. 8387
npokadei peiwon s ékppaons IL-8 kal MCP-1.%4

Apeoes enidpdoels o€ KUTtapa eAeypovns, neies
PUiKEs ives (AMI) kal aipgonetdnia

Yupnnéyuata Rgp kai Kgp s P.g., udbponuovias
napayoueves ano ta evepyonoinuéva T-Aeppokutiapa
Kutokives (IL-2, IL-4, IL-5), Siagoponoiolv ts dlape-
ocondaPBoupeves and autés psypovmodels avudpdoels,

onws n evepyonoinon kal o noANanAaciacpos twv
B-Aeppokuttapwy, n adinfeni®pach tous pe ta T- kal
N NapPaywyn avooooaipivay.®>97

O1 gp s P.g. enions npwteoAUouv to CD14 twv
povokuttdpwy kail tov unodoxéa C5a twv oudetepo-
oiNwy, avacténnovtas v avayvapion s P.g. and
10 govokUTtapa Kal v xneiotagia twv oudetepoeI-
Awv avtiotoixa.®®* Enions, npwteonvovtas tov TNF
diakénTouy v enikoivwvia petagy eReypovwdwyv
Kuttdpwy, avacténnovtas Ty avoconoyikn andvinon
T0U Eeviotn.'

ANANn epniekdpevn otny aBnpoyéveon dpdon twv
Rgp tns P.g. €ival, éu Sigyeipouv tnv onpatodotolpevn
and v npdéoinyn ofeidwbeioas LDL petdntwon twv
HaKpo@Aaywy o€ appmdn péow NpwiedAUoNS NS
anoB-100 npwrteivns ts LDL.™"102 Akéun, or Rgp,
s P.g. mBavws evepyonololv AguKoKUTIApa Kal
aigonetdnia otnv napaywyn petaBonitv evepyou
otuyovou, ue anoténeopa oeibwon tns LDL, dnpi-
oupyia appwdiv pakpopdywv kal noAfaniaciacud
IvoBAaotdv. ' Akéun kal hepgovwpévos o Ainonou-
oakxapitns (LPS) tns P.g., 6x1 poévo endyel S5oooeEap-
Peva tnv dnploupyia appwdv pakpo@dywy'®
anné kai Sieyeipel tnv ékPpacn o€ autd oxeUlOPEVWV
ye v aBnpoygveon yovibiwy. 1051

EnminAéov, o1 gp tns P.g., au€dvovtas tv ékppacn
popiwv 6nws n ayyeionointivn 1 kai 2, npodyouv tov
nonnaniaciaopd twv Agiwv puikav Ivav (A.M.1.) tou
TOIXWPATOS TWV ayyEiwv kal v napaywyn petanfo-
npwteacwv phtpas (MMPs), pe anotédsopa pnén ins
abnpwpatkhs nAdkas kal andéeea&n tou ayysiou and
tov oxnpatulduevo Bpdppo.20-20.107

E¢aAnou, ol gp s P.g. aAAnAsnidpdvtas pe uno-
boxeis (n.x. toll-like receptors, TLRs) twv aigonetani-
wv, augdvouv ta enineda evbokuttéplou acBeatiou
Kal evepyonoloUv thv oucowpeuah tous.'%1% H enep-
xOpevN PE tnv anéntwon tou evdoBndiou €kBeon tns
unokeipevns Bacikns pepPpdvns enitpénel aninAeni-
6paon twv aiponetaniwy pe koNAayévo Kal Npwrtel-
VES Tns e€wkuttdplas Bepénias ouoias, Enayovias Ty
EVEQPYONOINGN TOUS NPOs OxNpatiopd BpduPou. 101
H enaydpevn anod tnv P.g. cucowpeuon algonetaniov
dieukouvetal and anAnnenidpaon twv algoouykof-
Anuvav s pe v yAukonpwrteivn llb-llla (ivieykpivn
allbPB3) wns emipdveids tous, KAtdMNIV oXNPATCUoU
yépupas Ivwbdoydvou.'?

Ténos, a&ilel va avagpepBei n onuaocia otnv abn-
pookAnpuvon twv €I0IKDV yia v kapdioAinivn avu-
owpdtwy, Nou éxouv avixveuBei oe uynious titious
oto ounikéd uypod Kal tov opd uePidas acbeviv pe
neplodovtiuda.’ 1> Autd ta npo-Bpopfwukd avu-
oWpata, Nou endyouv tnv evepyornoinon Kal cucow-
peuon aiponetafiwy, napdyovial ws anoténeoua po-
PIAKOU PIKNTOHOU €vavU OUYKEKPIPEVWV NPWTEIVIKDV
enitédnwv neplodovionaboydvwy, dnws ol Rgp s
P.g. kal n pwo@oyAukepIvikh kivéon tou Treponema
denticolg 014117
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Eikova 3. YuvonuKA oxXnuatikn aneikovion twv TOMIKWOY KAl CUCTNPATK®V €NdpAoswy tou npotinou
npo-aBnpoyoévou neplodovionaboydvou Baktnpiou Porphyromonas gingivalis (P.g.), nou geuniékovial otny
diadikaoia tns aBnpookinpuvons kal otny avantuén BpopPospfonikiv eneicodiwy. (Tpononoinpévn and

v BiBAoypagia)®

O1 onpavukotepes and us dueces enNdPACEIS TOU
neplodovionaboyévou Baktnpiou P.g. atnv Siadikaaia
s abnpookinpuvons kal avantuéns BpopBoeufo-
Aikwv eneicodiwy Katdniv ph&ns tns aBnpwpatiks
nAdkas anotunmvovtal oxnpatkd otnv Eikéva 3.

Lupngpdaopata

Yuvoyilovtas, ocUpewva pe ta dedopéva tns ouy-
xpovns d1eBvous PiRAioypapias n nepiodovukn vodoos
(N.N.) ouviotd pétpias Baputntas napdyovia Kivéuvou
yia tnv avént&n abnpookAnNPUVTIKAS ayyeiakns vo-
oou (A.A.N.) ye o€gies eEkKONADOEIS Ta OTEPAVIQia KAl
10 ayyelakd eykepanikd eneioddia (ALE.E.).

H ouoxéton petatu M.N. kai A.E.E. éxel anoboBei
o€ nolkidous niBavous pnxaviopous. Avaueoa os
autous avagépetal N ouvunapén KOGV Napayoviwy
KivbUvou, KaBms Kal KoIvNns yevetukns npodidBsons
Kal yia us dUuo vooous. Enions, éxel katabeIxBei n
onuaoia noikidwv naBoguaoiofoyikmy 0dwy, Nou
evepyonolouvtal ota nAaiola s opeINdUEVNS Otny
M.N. cuoctnpatkns eAsypovns, yia tnv évapén (abn-

poyéveon) kal tnv Npdodo s abnpookAnpuvaons.

MNANBos npdopatwy PeNETmY €Xxouv enions &ni-
onpdvel, 6u €kt0s and US KATAOTPEMTKES TOMNIKES
dpdoels tous oto neplodoévuo, ta nepiodovionabo-
yova BaktNpIa —UE XAPAKINPIoOTKS EKNPAOOWMO TO
Gram-apvnukd Baktpio Porphyromonas gingivalis—
b1aBétouv Ikavotnta €10660U OTNV CUCTNPATKA KU-
knogopia. Etal, aokoUv noikines ansubeias dpdoels
oto ayyelaké evbobnaio, ta kUttapa QAeyPovns
(uakpopdya, devdpiukd, B- kal T- AepgokUtiapa),
us Aeles pUiKEs fves Tou ayyelakoU TOIXWPATos Kal ta
algonetdnia, ouvienwvtas noAAanAws otnv Npdobdo
s aBnpookinpuvons pe teAIkd otddlo tnv phEn s
aBnpwpatkns nAdkas, nou odnyei otnv ekbhAwon
otéwv BpopPoepBonikmy eneicodiwy, ocupnepinap-
Bavopévwy Kal twv 1oxaipikov A.E.E.
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Mapions A., Manalageipiou I1., Appdvtou O., Luvtia X.-A., lwawibns I1., [pnyopidbns N.

B’ Neuporoyikn KAvikn A.M.6., Noookougio AXEIA

NepiAnyn

Meplypdpoupe 1o evdiapépov onpeio tou Ndeou (poly-hill sign), to onoio cuveiopépel otnv SiGyvwaon
s npoownowpoPpaxidvias Puikns duotpogias, 1diaitepa dtav n véoos eupavicel drunn évapén.
Né€eis kAe1d1a: MpoownowpoBpaxidvios puikn duatpodia, Nepuyosidhs wponAd, onyeio 1ou AGPOU

POLY-HILL SIGN IN FACIOSCAPULOHUMERAL

MUSCULAR DYSTROPHY

Parissis D., Papazafeiriou P, Afrandou Th., Sintila S.-A., loannidis P, Grigoriadis N.

B’ Department of Neurology, Aristotle University of Thessaloniki, AHEPA Hospital

Abstract

Patients with FSHD may show the so-called ‘poly-hill” sign, resulting from selective wasting of scapu-
lohumeral muscles. The presence of this sign is important in those FSHD cases in whom the facial
involvement is doubtful or lower limb weakness is predominant.

Key words: Facioscapulohumeral muscular dystrophy, scapular winging, poly-hill sign

Avbpas 48 etwv npooniBe yia diepelvnon diata-
paxns Padions and v nAikia twv 28 twv. Ly KAl-
VIKA €E€taon napatnpnBnke Nepuyoeidns wponndn
apeotepodnieupa pe éupaon Se€Id Kal ePIKA NIon
T0U aplotepoU akpou nodds (Mpdabios kvnpiaios pe
MRC 2/5). Aentopepns eniokénnon s wuoPpa-
x16vias {vns tou aoBevous (ue v dpBpwon tou
ayk@va o€ Kapywn 90° karl tnv dpBpwaon tou whuou
oe nAhpn anaywyn 70-90°) anokdAuye 1o AeydpEvo
onpeio tou Adgou (‘poly-hill’ sign) (BA. eikéva 1).

O yeveukds éneyxos tou aoBevous eniBePaiwoe vy
KAIVIKA Undvola s NPoownowpoBEaAxXIGVIAs JUIKNS
duaotpoias (FSHD type 1, 4q 35 deletion). To onpeio
tou Aéeou ogeifetal otny ekAektKN NpooBonh Kal
aTPORIa YEITOVIKMV WHOPBPaxIoviwy puy, h akdun
Kal tunudtwy tou 16iou puds, n onoia xapaktnpilel
v FSHD. To onpeio ocupBdannel otn didyvwon ts

vooou, kaBws dev éxel neplypaei o AANES HOPPES
puikns duotpogias [1]. H diayvwotkh xpnoipdtnta
10U onpeiou tou AGQOU Eival UEyloTn OE NEPINTWOEIS
aoBevav pe FSHD, énou 6ev undpxel eUeavns npo-
oPonn twv NPOCWNIKMY PUMY, N dTav NPOECApPXEI
n abuvapia NEPIPEPIKMV PUWMV Twv KATw AKpwv [2],
akpIBs énws cuvéPalve otov aoBevh pas.
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Eikéva 1. (1) Bubion Adyw otpopias tou tpaneloeidous, (2) npoegoxn tns Avw ywvias s wuonndns,
(3) pikpn BUBIoN and tov atpoPikd 1panelosidn, (4) nposCoxn Adyw PETATONIONS TNS AKPWUIO-KAEIBIKNAS
apBpwoans, (5) pikph Bubion Ndyw atpoias tns Kevipikns poipas tou dentoeldous, (6) nposfoxn Adyw
s 61aTNPNCNS TS TPOPIKOTNTAS TOU AMNWIEPOU TUNPatos tou dentoeidous.
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15-18 March 2018: Advances in
Alzheimer’s and Parkinson’s Therapies
an AAT-AD/PD Focus Meeting, Torino,
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22-25 March 2018: The 12th World

Congress on Controversies in Neurology

(CONy) Warsaw, Poland

11-13 Anpidiou 2018: 27th European
Stroke Conference 2018, Athens, Greece

21-27 April 2018: AAN 2018 Annual
Meeting, Los Angeles

16-18 May 2018: 4th European Stroke
Organization Conference, Gothenburg,
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June 16-19, 2018: 4th Congress of the
European Academy of Neurology,
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